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1 Introduction

This Technical Recommendation defines the guidelines that have to be taken into account during
the creation of a protocol-neutral UML (Unified Modeling Language) information model using
the Open Source tool Papyrus. The Guidelines are not specific to any technology or management
protocol. Although the examples used in the document are often ONF related, they can also be
used by all other SDOs using Papyrus as their UML tool.

Summary of main changes between version 1.0 and 1.1
The following guidelines have been changed/added:

e Eclipse: Migration from Kepler to Mars

e Github: Only one develop branch

e Github: Method for retrieving repositories using the "Download ZIP" button added; this
method is just for read only users

e Documentation: New section on Gendoc added.

2 References
[1] Papyrus Eclipse UML Modeling Tool (https://www.eclipse.org/papyrus/)

[2] Eclipse (https://eclipse.org/)
[3] Unified Modeling Language™ (UML®) (http://www.uml.org/)

[4] ONF TR-514 “UML Modeling Guidelines 1.0”
(https://www.opennetworking.org/images/stories/downloads/sdn-resources/technical -
reports/lUML Modeling Guidelines V1.0.pdf)

[5] Open Model Profile
(https://github.com/OpenNetworkingFoundation/ONFInfoModel)

3 Abbreviations
API Application-Programming-Interface
ARO Association Resources Online™

ASCIl  American Standard Code for Information Interchange

DS Data Schema

IDE Integrated Development Environment

IM Information Model

IMP Information Modeling Project (ONF Services Area)
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ITU-T
JSON
NBI
OF
oT
RSA
SDO
UML
URI
URL
XML
WG

International Telecommunication Union — Telecommunication Standardization Sector
JavaScript Object Notation

NorthBound Interface

Open Flow

Optical Transport

Rational Software Architect (UML tool from IBM)
Standards Developing Organization

Unified Modeling Language

Uniform Resource ldentifier

Uniform Resource Locator

Extensible Markup Language

Working Group

4 Documentation Overview

This document is part of a series of Technical Recommendations. The location of this document
within the documentation architecture is shown in Figure 4.1 below:
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Figure 4-1: Specification Architecture

5 Getting Papyrus Running

The Open Source UML tool Papyrus is a plug-in for the Open Source integrated development
environment (IDE) Eclipse.

Current tool versions:

e Eclipse version 4.5.x “Mars” (4.5.1)
e Papyrus version 1.1.x (1.1.1).

This section explains how to get Papyrus running on your PC and how to import a model.
Working with sub-models is described in section 6.
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5.1 Downloading Eclipse
Eclipse can be downloaded from here: https://eclipse.org/downloads/.

First you have to choose on which platform you want to run eclipse:
Eclipse Mars (4.5) Release for

Windows Ill

Linux
Mac 0S X (Cocoa)

Eclipse offers pre-assembled packages for various use cases. For Papyrus you need the Eclipse
Modeling Tools package.

:0 You need to download the “Eclipse Modeling Tools” package. :9
l.e., not the Standard version.

Eclipse Modeling Tools

Windows
‘ 364 ME 140,414 DOWMNLOADS

The Modeling package provides tools and runtimes for
building model-based applications.

Figure 5-1: Eclipse Download Page

You cannot “install” Eclipse on the PC; just extract the zip-file into a new folder:

. configuration

| dropins

| features

| p2

. plugins

| readme
|| .eclipseproduct
£ | about.html

- H
| B §

artifacts.xml
& eclipse.sxe
ik | eclipse.ini
=] eclipsec.exe
£ epl-v10.html
£ | notice.html

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

To launch Eclipse, double-click on the © eclipse.eee file,
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0 Eclipse Mars requires Java 1.7 0

After launching Eclipse, a default |« workspace folder is created in the home directory
(.../users/<users name>/). The workspace configuration information is contained in the

. metadata folder:

4 | workspace

v .metadata | Any empty (need not be empty but is recommended) folder - anywhere - can be
used as a workspace-folder. The workspace can be selected during the start of Eclipse.

. ™
= Java - Eclipse P —_— e _‘ E@g

Eile Edit Mavigate Search Project Bun  Window Help
E Welcome &3
&’ F

ARl e

Workbench

(o) —

Welcome to the Eclipse Modeling Tools

m

IQ Overview E Tutorials
Get an overview of the features - Go through tutorials
N
@{-' , Samples /\_ What's New
Ty Try out the samples \/) Find out what is new

Figure 5-3: Initial Welcome Page of Eclipse

Close the ‘@&! Welcome 25 tap at the upper left corner. Eclipse is now ready for use.

5.2 Installing Papyrus
Click menu and then 9* Install New Software...
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sject Run Window lj:[elp]

$C &S
: 12

T

ﬁ

g6y

O CeFES &

Welcome

Help Contents
Search
Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...
Report Bug or Enhancement...

Cheat Sheets...
Perform Setup Tasks...

Check for Updates

Install New Software...
Installation Details

Install Modeling Components
Eclipse Marketplace...

About Eclipse

Figure 5-4: Installing Papyrus (1)

Click and enter the Papyrus 1.1 update site:

http://download.eclipse.org/modeling/mdt/papyrus/updates/releases/mars

-
= Add Repository

5

Mame: Papyrus1.1

Local...

©)

Location:  http://download.eclipse.org/medeling/mdt/papyrus/upd Archive...

Lok ]|

Cancel ]

Figure 5-5: Installing Papyrus (2)

You need to select at least Papyrus:
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-
= Install

Available Software
Check the iterns that you wish to install.

Work with:

modeling/mdt/papyrus/updates/releases/mars =

Find more software by working with the "Available Software Sites” preferences.

Add...

type filter text

Mame

a [J]000 Papyrus

- Papyrus UML
@ Papyrus UML Developer Resources

- [ 000 Papyrus Diagram Definition

> [ 000 Papyrus Extra (All - Not recommended)
- []000 Papyrus Extra (Others)

-+ [C]000 Papyrus Java

> [ 000 Papyrus Marte

> [ 000 Papyrus Qompass Designer

- []000 Papyrus RobothL

Version

11.1.201508071204
11.1.201508071204

i | 1]

| SelectAll || Deselectal

2 itermns selected

Details

Show only the |atest versions of available software

Group items by category

[V Hide items that are alrea

What is already installed?

[] Show only software applicable to target environment
[V] Contact all update sites during install te find required software

@

< Back

Einish

Figure 5-6: Installing Papyrus (3)

Then click and follow the instructions.
Only if necessary (usually it is not), you can configure a proxy at menu , Preferences :
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ra Preferences E‘Eu
Network Connections PR
4 General
4 Network Connections | Active Provider:
S5H2
Proxy entries
Sche.. Host Port Provi.. Auth User Password W
= = HTTP Man... No Clear
Project Run [Window] Help e e |
= SOCKS Man.. Mo
Y CER A New Window | HTTP  Dynamic  Dyna.. Native No
New Editor
== — Hide Toclbar
b ] -3 mode .
| Open Perspective 3 Broy bypass
oW Visw, % Host Provider Add Host...
Customize Perspective... localhost Manual —
Save Perspective As... 127001 Manual \Ed_!l
] i Remove
Reset Perspective...
E Close Perspective
Close All Perspectives lRE[D'ggdauns] [ Apply I
Navigation r
@ [ ok ][ cance |
Preferences )
Figure 5-7: Proxy Configuration
After restarting Eclipse you need to switch to the Papyrus Perspective by
e either going via menu , Perspective », Open Perspective » Other. :

S Papyrus - Eclipse
File Edit Mavigate Search Project Run [Window| Help

- T e TS AR e S

AN By R N .-‘ New Window e
- - - Editor *
(& Project Explorer 53 SRR ‘ Hide Toolbar
b [ test-project
Show View L
Perspective » Open Perspective
MNavigation * Customize Perspective..,
Prafuies Save Perspective As...
Reset Perspective...
Close Perspective

Close All Perspectives

v (& Java
{5 Resource

Other...

e or by clicking the Open Perspective-button ( ﬁ) at the top right side of the screen:

Quick Access
List 3 = A

&t r”%?%‘

and then selecting “# Papyrus ;

PlwBEla ~
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-
== Open Perspective

HCDG Explorer

%C‘JS Repository Exploring
ﬁ?Dehug

¥ Ecore

[ Git

& Java (default)

E,JJava Browsing

@ Planning

=J=Plug-in Development

= Property view Customization
|.—|>_‘|Resc|urce

EDTeam Synchronizing

| ok

|| cancel

9

Figure 5-8: Open Papyrus Perspective

Version 1.1

il

T | &' save

0 Papyrus content can only be viewed properly if the computer display is set to 100 %. 9
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o s s |

(Il  » ContrPanct » il Cotrol Pl kems + Diy -
o

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

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

Adjust resolution : ? :
5 temporarily enlarge just part of the screen, use the Magnifier tool,

Adjust brightness
# Calibrate color
Change display settings

@ Smaller - 1005 (default) Preview

Connect to & projector
Adjust ClearType text
Set customn text size (OPI)

© Medium - 125%

o Larger - 150%

Apply

Ses also
Personalization

Devices and Printers

Figure 5-9: Required Display Setting

5.3 Importing a Model

The Papyrus Perspective shows a Project Explorer and a Model'Explorer:
8 oo -

File Edit Mavigate Search Project Run  Window Hel

B AFINERERY Eie SR A RA> B SUGET=)

[ Project Explorer &2 &|le Y= 0

B Model Explorer 52 = mE %R = O
Mo Model Available

Figure 5-10: Papyrus Project Explorer / Model Explorer
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Notes:
Models cannot exist on their own. Every model needs to be contained in a project. A project can
contain 0 or more models.

The [ Project Explorer 52 \window provides a view on the model files in the workspace-folder.
The [ Model Explorer &2 \indow provides the internal view of the model selected in the
[ Project Explorer 52 The B Medel Explorer 22 can only show (edit) one model at a time.

The actual interface specification is contained in the Information Model and the additional
properties of the UML artifacts are defined in a Profile Model. It is possible to organize the two
models in a single project (Alternative 1 in the figure below) or in two separate projects
(Alternative 2 in the figure below).

Alternative 1: Alternative 2:
Information Model and Information Model and
Profile Model in one Project Profile Model in separate Projects

[ Project Expl
r[\‘_-,PrnjectEprorer 3 o Project Explorer 4

a 1= InformationModel
> * P model

a 1= InformationModelProfile
> 73 model.profile

4 1= InformationModel
. P, model

>~ P model.profile

[}
m

s Model Explorer &3 view 2 Model Explorer &3 = B g
E= InformationModel <or—> InformationModelProfile

Figure 5-11: Papyrus Model Structure

Note:
The following model import description uses the ONF Model as an example. The steps are
similar for any other model.

The current version of the ONF Model (CorelnformationModel.\VV1.0.zip; the latest revisions are
available on ARO) consists of an Information Model folder and a separate Profile Model folder
(i.e., following Alternative 2 in Figure 5.11):

) OnfModel
) OnfProfiles

Each folder contains a Jproject, idi, ‘notation and faml files.

The next step is to import the Profiles files and Model files into Papyrus.
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:9 The Profile should be imported first. :9

It is also possible to import the Model first,
but before you open the model the first time, the Profile must have been imported.

Right click in the [ Project Explorer 52 areq opens the menu containing the £ Impert..._pytton:

-

,
= Import [ = é,l
Select i \“

Create new projects from an archive file or directory. I E 5 I

Select an import source:

type filter text

a = General
[E, Archive File

& Papyrus - Ecipse SN =4 Existing Projects into Workspace

Eile Edit Navigate Search Project Run Window H (), File System
- ‘P):tgv 9"%'."'&' E Preferences
» 2= CVS
L{ Project Explorer 2 =i s = Git
= Install
. » [= Plug-in Development
New » » = Run/Debug
== Tasks
Show In Alt+Shift+W » . = Team
- z » [2= Other
Lopy Ctrl+C
Copy Qualified Name
Paste Ctrl+V
Delete Delete
g2y Import...
5 Export.. @ < Back Next > Finish
Refrech Fs L

Figure 5-12: Importing a Model (1)

You need to select the & Existing Projects into Workspace gption when the profile - that you want to

import - contains a L -preject file. Otherwise you need to create a new project and then import
the profile using the [, File System option.

Click and then point via to the folder containing the extracted Profile

files.
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F
2 Impor By
Import Projects =
Select a directory to search for existing Eclipse projects. .
-
@) Select root directory: | - Browse..,
() Select archive file: Browse...
Projects:
Select All
Deselect All
|
Options
[7] Search for nested projects
[7] Copy projects into workspace
Working sets
[7] Add project to working sets
Select..

Figure 5-13: Importing a Model (2)

THEN select the option [¥ Copy projects into workspace jf you want the Profile files copied into
your workspace, otherwise Papyrus only creates a pointer and works with the files contained in
the extracted folder:

Options

["] Search for nested projects

Copy projects into workspace

Click [ &nsn |

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

The Model is imported in the same way as the Profile.

A double click e.g., on » [7# medel| j the (i Project Explorer 52 gpens the
ONF_InformationModel in the & Model Explorer 52
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[75 Project Explorer &2

4 = OnfModel
. =3 CoreModel

Version 1.1

B&|e T°

.~ ¥ EndUzerdpplicationModule

. * 3 EthernethModule
-~ 3 IpModule

.+ <3 model

.~ 9 MplsTpModule

. =3 OtnModule

» # 3 TopologyModule

=3 TopologyModuleToCoreModelMapping

4 = OnfProfiles
-~ ) model.profile

— Model Explorer &3
B p

- B2 OMF_Informationbodel

[ gl El@

Figure 5-14: Open a Model

Now you can start working with the model.

5.4 Deleting a Project

Projects can be deleted from the o Project Explorer 52 py 4 right click on the project (e.g.,
= OnfMedel) and selecting # Delete,
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(" Project Explorer 32 = 'F;- - - &
£y
= OnfModel
o : Mew ]
= OnfProfile
Ge Into
Copy Ctrl+C
Paste Ctrl+V
¥ Delete Delete
F & Frouee L el Albe Chifrs Mo
-
= Delete Resources - [c" (=] |$J

Qelete project contents on disk (cannot be undone);

Project location:

ChUsers\ A303646NDesktop LatestOnfModel OnfModel

| Are you sure you want to remove project 'OnfModel’ from the workspace?

Preview> | | oK

|| cance

Figure 5-15: Delete a Project

6 Information Model on GitHub
Note:

The following GitHub usage description is using the ONF Model as an example. The steps are

similar for any other model.

The ONF Information Model is stored in an ONF-specific area of GitHub. The name of the

repository is “ONFInfoModel”.

The model development architecture identifies two groups of people that are working with the
model: (a) Modelers who do the actual writing of the model pieces, and (b) Administrators who
establish the working environment and control the “master copy” of the ONF Information Model.

6.1 ONFInfoModel Structure on GitHub

The ONF Information Model is contained in a “master branch” on GitHub. A copy of this master

branch is provided in the “develop branch”.
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s 0 O 0 0--0
develop branch \ \ \ ]
o o o 0
create merge merge merge
branch branches branches branches
[ ONF ONFInfoModel repository master ,branch” ]

time
Figure 6-1: Initial ONFInfoModel Structure on GitHub

The modeling teams are developing their part of the model in their develop branch. All updates
of the individual develop branches will be merged back to the master branch from time to time™.

6.2 GitHub Work Flow

The following steps describe the work flow that a modeler has to follow to establish an
individual infrastructure for developing a piece of the ONF Information Model.

Section Fehler! Verweisquelle konnte nicht gefunden werden. describes a more easy way of
getting the ONF Information Model to the local PC. This way is restricted to “read only viewers”
of the model since it does not allow to commit changes back to github.

The steps correspond with the numbers 0 in Figure 6.2.

! Driven by overall delivery schedule and coordinated by the administrators.
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&0 Branches 4 [= Working Directory
4 (= lgeal e README.md
develop [ .git
= OnfModel
> = OnfProfiles

= Papyrus - Onf
File Edit ~Di

e

Papyrus “Save”

updates only the -"'
local working ®
Directory

|!| Git Staging

—> [l administrator
—> bl modeler

Figure 6-2: GitHub Work Flow

0. The administrator has established the ONFInfoModel repository (containing the master
and develop branches) in the ONF git space under the following URL.:
https://github.com/OpenNetworkingFoundation/ONFInfoModel

1. The modeler needs to copy the repository from the ONF git space into its own git space;

L Fork
by clicking Y
OpenNetworkingFoundation / ONFInfoModel errvare @ Unwatch~ 14 % Star o | YFork |3

A copy of the complete ONFInfoModel repository is now contained in the modeler’s git
bzeuner / ONFInfoModel rrrvare

Space N forked from OpeniMetworkingF oundation/OMNFInfofodel

2. An individual modeler works only in the develop branch. This specific branch needs to be
copied to the modeler’s local PC into a local repository. This is done using the git client
that is contained in the Eclipse tool on the local PC.

@ Make sure that the Eclipse Workspace that is selected during launch of @
Eclipse does not contain already the OpenModelProfile and OnfModel projects.

Note:
More than one version of the model can only be maintained on the local PC if they are in
different Eclipse Workspaces.
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After the Eclipse has been launched in the local PC, the git client can be started by

clicking the “Open Perspective” button: i and then choosing the e Git perspective.
Note: Depending on the Eclipse version, the git client may have another name (including
the term “Git”)2.

r ; Y
= Open Perspective L@g

400 Explorer.
fBa CVs Repository Exploring
el || | B 0sbug
& Ecore
lair) Git
&) Java (default)
E'_'Ti| & Java E,JJava Browsing i
iDpen Perspective b 8 TgJJava Type Hierarchy

“J Papyrus

o . Palette b I> (R Planninn

Figure 6-3: Open Git Perspective

1= Gi itori . . Ly - tory
In the | & Gt Repesitories 521 yindow click on 1 Clenea Git repository |

I55) Git Repositories 52 = & s E ¥ =0

Select one of the following to add a repository to this view:

f Add an existing local Git repositons

E Clone a Git repository
T

I
Al

Create a new local Git repository

Figure 6-4: Add Repository Choices

Copy and paste the address that is provided on the web page of the ONFInfoModel in the

bzeuner / ONFInfoModel rrivere
modeler’s g|t Space forked from OpentletvwoarkingFoundstioniOMFInfokodel

2 Itis vital that all modelers use the same version of Papyrus to prevent compatibility issues.
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HTTPS clone LREL

https://github.com/t | [

You can clone with HTTPS, S5H,
of Subreersion, G

(] Clone in Desktop

cp? Download ZIP

Figure 6-5: Location of the Repository Address

Version 1.1

Copy this address (https://github.com/<modeler’s git user name>/ONFInfoModel.git)
into the URI field (the Host and Repository path fields are then automatically populated)

and enter your GitHub username and password.

-

-

= Clone Git Repository = 25
Source Git Reposito
pository G I _|J
Enter the location of the source repository. "=
-

Location
URL https://github.com/bzeuner/ ONFInfoModel git
Host: github.com

Repository path:  /bzeuner/OMFInfoMaodel. git

Connection

Protocol:

Port:
Authentication
Uzer

Password:

Store in Secure Store [

Local File...

@ < Back Next » Finish

Cancel
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Figure 6-6: Source Git Repository Window

Click and select only the develop branch.
£ Clone Git Repository E@ﬂ

Branch Selection

Lll
Select branches to clone from remote repository. Remote tracking branches — J
will be created to track updates for these branches in the remote repository, -
Branches of https://github.com/bzeuner/ONFInfoModel git:

type filter text

[¥] . develop
[].25 master

| Select All | | Deselect Al

? <Back | Ned> e

Figure 6-7: Branch Selection Window

Click and insert the destination directory on your local disk where you

want the model to be stored.

Clone submodules [V Import all existing projects after clone finishes should be checked.
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-
& Clone Git Repository

Local Destination

Destination

Configure the local storage location for OMFInfobModel,

Directory: D:hgithOMFInfoModel

Browse

Initial branch: | develop

7]

[¥] Clene submodules

Configuration

Remote name: origin

Projects

Working sets
[] Add project to working sets

[]Import all existing Eclipse projects after clone finishes

Select...

| Finish

J

Cancel

Figure 6-8: Local Destination Window

Click . The selected branch of the ONFInfoModel is now downloaded to

your local PC.

The | Gt Repositories 22\ indow should then contain the following files:
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23] Git Repositories 23 = ?.q'| i &
4 [] ONFInfoModel [develop] - D:\git\ OMNFInfoModel. git
4 2% Branches
4 = Local
E’é} develop 984bch5 Merge pull request #17 from karthik-sethuraman/develop
4 [ Rernote Tracking
. origin/develop 984bcb5 Merge pull request #17 from karthik-sethuraman/develop
% Tags
» [ References
» [0 Remotes
4 = Working Directory - D\ git\ OMNFInfoModel
> = gt
» = OnfModel
> = OpenMeodelProfile
[+] README.md

Figure 6-9: develop Branch Cloned to Local PC

3. Since you have checked the [/ Import all existing projects after clone finishes checkbox, the
OpenModelProfile and OnfModel projects should automatically appear in the

[ Project Bxplorer 52 | window in the Papyrus perspective. You may double verify this at

the @ Papyrus perspective.
Note:
The complete model — including all sub-modules — is imported.

(% OnfModel [git develop]
> [ CoreGendoc
s [y BxampleGendoc
= [y MbiTopologyGendoc
> <8 CoreModel
> <8 G_874.1 v2 08_01_model
> 3 Intent
<8 model
-~ 8 MbiEndUserApplicationModule
<3 NbiTopolegyModule
> % OtnModule
- <3 TapiModule
l}_:'o’ OpenModelProfile [git develop]
» <% OpenMeodel_Profile.profile

Figure 6-10: develop branch shown in Papyrus Project Explorer (snapshot)

Editor’s note: Write protection of modules needs more investigation.
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4. A double-click on the module of interest starts the modeling in Papyrus. E.g., a double-
click on 7% NbiTopologyMedule jn the [( Project Explorer &2 window opens the

NbiTopologyModule model in the & Model Explorer 22 window.

B Model Explorer 52
4 |3 NbiTopeologyModule
» B3 Diagrams
» B3 ObjectClasses
> B3 TypeDefinitions
> B0 Associations

Figure 6-11: NbiTopologyModule Shown in Papyrus Model Explorer

It may be necessary to import the common UML Primitive Types (i.e., Boolean, Integer,

String). This can be done by a right-click on the model pacakge = MbiTopalogyModule
then going to & Import / B3 Import Registered Package and then select

ZUMLPrirnitiveTypes -
-
= Libraries to import:
Select an item to open (7
B Model Explorer 52 = B8 Matching items:
= e g (A e T
EREEReS ® AffLibrary

E3 NbiTopologyMedule .
‘ poogy = EcorePrimitiveTypes

- B3 Diagrams J  Validation L -
- { 1

» B3 ObjectClasses Import " Import Registered Profile 1 JavaPrimitiveTypes
. B TypeDefiniti . -

5 Type ) fnl ons MNew Child » |[E2 Impert Registered Package SYSMLP”mItWETypES

B Assaciations £ UMLPrimitiveTypes

New Diagram » | B2 Import Package From User Model ¥P
F2  Mew Table * Trroperties =2 > 2 XMLPrimitiveTypes

Figure 6-12: Importing UML Primitive Types

It may also be necessary to relate artifacts in the sub-module to artifacts defined in the
core model. This can be done by a right-click on the model package

B2 NbiTopolegyMedule| thon via £23 Import gnd B3 Import Package From User Model select
l=f OnfModel [OMFInfoModel north_bound_interface_develop] / iﬂ, CDrEModeI.umI:

B Model Explorer 23 = 0
ERE®EERES
4 B3 NbiTepologyModule

- B2 Diagrams J  Validation > |

: g ?bleg;{as.s?s Import ’ Import Registered Profile

» ypeDefinitions . .

B Associstions New Child » | B3 Import Registered Package
New Diagram » | B2 Import Package From User Model

B Mew Table * | Properties 52
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-
~ ¥ Select the models to import —

Filter: *

4 Iz OnfModel [ONFInfoModel north_bound_interface_develop]
#) CoreModel.uml
i) EndUserApplicationModule.uml
#) EthernetModule.uml
i) IpModule.uml
ﬁa maodel.uml
i#] MplsTpModule.uml
#] OtnModule.uml
#) TopologyMedule.uml
| ﬁa TepologyMeoduleToCoreModelMapping.uml

Figure 6-13: Importing Core Model Artifacts
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-
= Select the elements to import

—aoE) ] |

Import Action
a [|Ea CoreModel Import
a [[|E3 CoreMetworkModule Import
[[1E3 TypeDefinitions Import

[¥] B3 ObjectClaszes Import

[]Ex Diagrams Import

[ B3 Associations Import

[T1E3 Rules Import

4 [ |E3 CoreFoundationModule  Import
[]Ea TypeDefinitions Import

a [[|E3 SuperClassesAndComr Import
[[] B3 ObjectClasses Import

[[] B3 TypeDefinitions  Import
[[]Ea Assocations Import
[[]Ea Diagrams Import

4 [|E3 Informationfrchitectur Import
[] B3 EszentialStructurest Import
[[]Ea StateModel Import

a [[|E3 SchedulingModel Import
[[] B3 ObjectClasses Import

[[] B3 Associations Import
[]Ea Diagram Import
[ Fa TummeNefinidinne  Teanar

| Import All | | Copy All | | Deselect Al |

|13

m

| ok || cancel

Figure 6-14: Selecting Core Model Artifacts
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£a MbiTepologyModule
B <Package Import> ObjectClasses
4 B3 ObjectClasses

A

]

»
»

3

(I (0 0 A O (0 [ [

[ |
4L

«OpenModelClasss SubMetwork
«DpenModelClasss SubMNetworkConnection
«DpenModelClass: MetworkCentrolDomain
«OpenModelClass» Link
«OpenModelClass» MetworkElement
«DpenModelClasss SdnController
«OpenModelClass» EndPoint
«OpenModelClasss LayerProtocol
«OpenModelClass« LogicalTerminationPoint
«JpenModelClasss SncRoute
«DpenModelClasss SncSwitch
«OpenMeodelClass» LinkEnd

v ~Package Import> UML Primitive Types

a B8

B
B

£ Diagrams

3 ObjectClasses
B3 TypeDefinitions
£ Associations

Figure 6-15: Imported Core Model Artifacts

The designer of the NbiTopologyModule can now develop the model. The allowed
actions are described in section 7.5.

Note: Papyrus “Save” updates only the local working Directory

= Papyrus - Onflv

File Edit 9 Di

L

5. After saving the changes in Papyrus the updated files are shown in €23 Git Staging &2 jp the

BT .
lan)Git perspective.
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Properties History &Y Synchronize gy GitStaging 33 A
[1 ONFInfoModel [develop]

Unstaged Changes (2)

|5 = MbiTopologyModule.notation - OnfModel
i#] > NbiTopologyModule.uml - OnfModel

Figure 6-16: Unstaged Changes in Git Staging

Select all TopologyModule files, right-click and select AddtolIndex -
[C] Properties (5 History &£ Synchronize &, Git Staging i A | Git Reflog

{1 ONFInfoModel [develop]

Unstaged Changes (2) Commit Messaq
e NI polagybadule noketiog= Onflfiodel
& > NbiTepologyMaedule.umnl - OnfModel Open Workspace Version
Add to Index
L Replace with HEAD Revision
Staged Changes (0)
Show In Alt+Shift«W »

Figure 6-17: Add Files to Git Stage

] Properties @ History ED Synchronize &Git Staging &3 |4
[1 ONFInfoModel [develop]

Unstaged Changes (0}

Staged Changes (2)

|5 MbiTopologyModule.notation - OnfModel
gy NbiTopolegyMedule.uml - OnfModel

Figure 6-18: Staged Changes in Git Staging

6. To commit the staged changes to your local repository you need to provide a commit
| Commit

message describing the changes that were done and then click on
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7. Steps 4 — 6 are all dealing only with changes on the local PC of the modeler. To save the
changes to the modeler’s remote repository you need to right-click on the repository in

the | lax) Git Repositories &2 | tab and select 4 Push Branch ‘develop’..

%) Git Repositories 12 BRSPS R
OMNFInfolModel [develop t1] - it
PRl : nfo [develop t1] &5  Switch To y B
4 =0 Branches
4 [= Local <] Coemmit... Ctel+2
¥y develop - o Clean..
(= Remote Tracking
llﬁ Tags Stashes k
@& References ¢ Push to Upstream
[0 Remotes
: Fetch f Upst
= Waorking Directory - b s e
%' Push Branch "develop'...
s Pull
Ramumba 3
-— - _— - I
= Puzh Branch develop C=mllC]
Push to branch in remote -
5elect a remote and the name the branch should have in the remote. ?

Source:

an develop A5 379c74d Updated based on ...

Destination:

Rermote: ’Ecrrigin: https://github.com/bzeuner/ OMNFInfoModel.git | v] ’MEW Hemote...] I

Branch: develop

/| Configure upstream for push and pull
When doing a pull

i@ Merge upstream commits into local branch

() Rebase commits of local branch onto upstream

[] Force overwrite branch in remote if it exists and has diverged

Show advanced push dialog
.-7"\ = -

Figure 6-19: Push Updated Branch to Remote Repository

Make sure you have checked |¥|Cenfigure upstream for push and pull and
@ Merge upstream commits inte local branch
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- L - I
& Push Branch develop E@g

Push Confirmation G ) /

Confirm following expected push result.

4 @5 develop — develop [379c74d..984bcb5] (1) =
. A5 379c74d4: Updated based on ... ( on 02.09.2015 22:33)

Message Details
Repositery https://github.com/bzeuner/ONFInfoModel.git

[] Cancel push if result would be different than above because of changes on remote

[ Show dialog with result only when it is different from the confirmed result above

Next > Finish || Cancel

Figure 6-20: Push Confirmation Window

Finally click .

8. Steps 3 — 7 can be done as often as necessary.
Once all updates of the sub-model for the next release of the ONF Information Model are
finished, the modeler needs to notify the administrators that a stable version is ready. This
is done by a pull request from the modeler’s remote repository using

or M.

il rannaet
a5
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bzeuner / ONFInfoModel rrivare @ Unwatch~ & 4 Star
forked from OpenNetworkingFoundation/CONFinfoModel

The Architecture WG sub-team working on the ONF-wide information model would like to start using ONF Github

organization account to maintain a repository of the information model files. — Edit O G
4 commits 5 branches 0 releases 2 contributors A
W

“four recently pushed branches:

¥ north_bound_interface_develop (19 minutes ago) t,"l Compare & pull request ~p
|

i branch: master v | ONFInfoModel / + = fahi GI

Figure 6-21: Compare in Modeler's Remote Repository

After click on or git provides a detailed comparison of all

changes done in all files.

Bl Commits on Nov 19, 2014

Bernd Zeuner Trivial changes to test the git work flow.

Showing 3 changed files with 308 additions and 145 deletions.

2 m OnfiodelTopologyModule_di

1 -¢?uml version="1.8" encoding="ASCII"?*>
+¢?xml version="1.8" encoding="UTF-8"2>
<di:SashiWindowsMngr xmi:version="2.8" xmlns:xmi="http://www.omg.org/XMI" xmlns:xsi="http:// www.w
<pagelist>
4 4 <availablePage>

] I |

Figure 6-22: Detailed Comparison in Modeler's Remote Repository

The modeler can review the changes, add a comment to this updated version of the sub-

Create pull request

model and then send the pull request by clicking on

Page 36 of 70 © Open Networking Foundation



Papyrus Guidelines Version 1.1

bzeuner / ONFInfoModel rrvare @Unwatch~ & A Star 0 I
forked from OpenNetworkingFoundation/ONFInfoModel

L] OpenNetworkingFoundation:north_bound_interface_develop .. bzeuner:north_bound_interface_develop Edit
Trivial changes to test the git work flow.
Write Preview LB Warkdown supported [, Edit in fullscreen

+ Able to merge.

These branches can be
Leave a comment automatically merged.

Attach images by dragging & dropping or selecting them Create pull request

Figure 6-23: Pull Request in Modeler's Remote Repository

9. The administrator of the ONF remote repository receives the pull request and can merge
the updates into its repository.

OpenNetworkingFoundation / ONFInfoModel eruare @ Unwatch~ 14 A Star 0 YF

Trivial changes to test the git work flow. #3 Edit

I‘], [o]-1-} ) bzeuner wants to merge 1 commit into  opennetworkingFeundation:north_bound_interface_develop from

bzeuner:north_bound_interface_develop

W™ Conversation 0 0 Commits 1 [® Files changed 3 +308 —145 HEEE

III bzeuner commented 10 minutes ago Labels
nllm

Maone yet
No description provided.

Milestone
Trivial changes to test the git work flow. Mo milestone
Assignee

Add more commits by pushing to the north_bound_interface_develop branch on bzeuner/ONFInfoModel.
Mo one—assign yourself

|
}o This pull request can be automatically merged. _
= Merge pull request ; ;
- ‘ You can also merge branches on the command line. e . 9¢ Pt red Hefifications

= lInsuhseribe

Figure 6-24: Pull Request in Administrator’'s Remote Repository
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6.3 Downloading a Model from github for “Read Only Use”

This section describes a more easy way of getting the ONF Information Model to the local PC.
This way is restricted to “read only viewers” of the model since it does not allow to commit
changes back to github.

0. The ONFInfoModel repository is located in the ONF git space under the following URL.:
https://github.com/OpenNetworkingFoundation/ONFInfoModel.

1. Clickthe | > Download ZIP | button on the bottom right corner of the github web

page to download the repository to your local PC.

HTTPS clone URL

https://fgithub. coms/Op:

You can clone with HTTPS,
33H, or Subversion. &

[ Clone in Desktop
&> Download ZIP

Figure 6-25: Download ONFInfoModel Repository

2. Extract the zip-file to the desired Eclipse Workspace.

. OMFInfoModel-Werkspace
. metadata
. OMFInfoModel-develop

Figure 6-26: Extract ONFInfoModel Repository to Worksoace

3. Make the ONFInfoModel visible in the Papyrus Project Explorer by importing the model
and profile projects.

Right click in the (o Project Explorer 52 areq opens the menu containing the i Impert..._
button:
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= Import E] |l
Select i \“
Create new projects from an archive file or directory. I E 5 I

Select an import source:

type filter text

a [= General
[T, ArchiveFile

& Papyrus - Eclipse S 1= Existing Projects into Workspace

Eile Edit Navigate Search Project Run  Window H [, File System
= VB0 =, preferences
. = CVS
L{5 Project Explorer 52 SR ey e > = Git
» 2= Install
. » [ Plug-in Development
MNew » » [= Run/Debug
== Tasks
Show In Alt+Shift+W » » = Team
- 5 » (= Other
Copy Ctrl+C
Copy Qualified Name
Paste CtrleV
Delete Delete
g2y Import..
4 Export.. @ < Back Next > Finish
Refrech Fs A

Figure 6-27: Making the ONFInfoModel visible in Papyrus (1)

You need to select the = Existing Projects into Workspace gption since the downloaded repository
contains already the LI -preject files for the model and profile.

Click and then point via to the folder in your workspace containing the

extracted repository files; i.e., '+ ONFInfoModel-develop
OnfModel and OpenModelProfile are already selected in the Projects box.

Projects:

OnfModel (T Usersis
OpenModelProfile (C

Figure 6-28: Making the ONFInfoModel visible in Papyrus (2)

Do not select the option [ Copy projects into workspace since the files are already in your
workspace:

Options

[ Search for nested projects

[T] Copy projects into workspace

Click [ &nsh |
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7 Using Papyrus

7.1 Illlustrative Profile and Model

This guideline document uses an illustrative UML profile and an illustrative core-model and sub-
model to explain the handling of Papyrus.

UML artifacts are defined by their properties (i.e., a kind of Meta Model). Standard properties
are defined by the UML Specification [3] which are usually already supported by the UML tool
(e.g., Papyrus). Additional specific properties are defined in a UML Profile (model).

The UML Guidelines document [4] describes the additional properties in detail.

ametaclasss =metaclasss
Class Property
A I
d -
{required} - \
«Stereotypes =5tereotypes =5tereotypes
AdditionalClassProperties Additional AttributeProperties PassedByReference
£z + classPropertyl: ClassPropertyl [1] =1 + attributePropertyl: EBoolean [1]
=1 + classProperty2: EString [1] =1 + attributeProperty2: EString [1]

«Enumeration=

ClassPropertyl
LITERAL 1
LITERAL_2

Figure 7-1: lllustrative UML Profile

The AdditionalClassProperties stereotype adds properties classPropertyl and classProperty?2 to
the object classes in the model. The extension relationship has been defined as “required” which
adds the additional properties to all object classes; i.e., for every class created, the
AdditionalClassProperties stereotype will be present by default.

The Additional AttributeProperties stereotype adds properties attributePropertyl and
attributeProperty?2 to the attributes in the model. The extension relationship has been defined as
“required”, which adds the additional properties to all attributes; i.e., for every attribute created,
the Additional AttributeProperties stereotype will be present by default.

The PassedByReference stereotype identifies an attribute or an operation parameter being passed
by value or passed by reference. The extension relationship has not been defined as “required”,
which means that the stereotype has to be associated to the attribute on a case by case basis.
Note:

Only those attributes and operation parameters that refer to object classes may have the
PassedByReference stereotype.
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{CoreModel::CoreModel ObjectClasses)
Q CoreModelSuperClass
Eg + coreModelAttribute: Integer [1] = 8

L

(CoreModel::CoreModel ObjectClasses) (CoreModel::CoreModel ObjectClasses)
Q CoreModelClass1

Q CoreModelClass? «Enumerations
3 + coreModelAttributel: Integer [1] = 6 Eg + coreModelAttributed: String [1] = <default value» | _U_55_5._;) FE] OperationalState
[ + coreModelAttribute2: Boolean [0.1] = true i + coreModelAttributed: OperatienalState [1] = NA = ENABLED
=1 DISABLED

Figure 7-2: lllustrative Core Model
The initial core model contains a super-class and two sub-classes.

The profile from Figure 7.1 is associated to the model. This adds the additional properties to the
artifacts in the model or allows their use in the model respectively.

You can check if a profile is associated to the model (and which one) by clicking on

Bz ONFInformationModel inside the [ Medel Explorer 32 and then click the Profile tab of the
El Properties &2 tab.

] Properties 52 Model Validation <" Search

E ONF_InformationModel

UL Profile application

Lamments Mame Location Version
Profile Papyrus_Teamwaork_Profile  platform:/resource/Papyrus_Teamwork_Profile/mode.. 00.2
Advanced

Figure 7-3: Profile Associated to the Model

7.2 Papyrus File Structure

A Papyrus model is stored in three different files (.di, .notation, .uml):

[ .project = Pap}rrus_Teamwnrk
] ] 4 =) ONF InformaticnModel
|| OMF_InformationModel.di -3 di
|| OMF_InformationMedel.notation notation
|| ONF_Infoermationfodel.uml @ urml

(Structure on the file system (left side); structure in the Papyrus Project Explorer (right side))

Figure 7-4: Papyrus File Structure

As already mentioned in section 5.3, a model cannot exist on its own in Papyrus. It has to be
contained by a “project”. A project can contain many models (i.e., multiple sets
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of .di, .notation, .uml files, as shown in Figure 7.5 below). The .project file contains the
information about the project.

7.3 Model Splitting

Papyrus is able to split a UML model into different pieces (i.e., different files) allowing various
teams to develop the model in a collaborative manner. The model pieces can be edited
independently of the core model and then be re-merged with the core model.

T:"? Papyrus_Teamwork_Model
4 =) InformaticnModel

|&] .project <P di

|| InfermatienModel.di = notation

|| InformaticnMoedel.notation - ?h:ﬂmld "

4 ubMode

|| InfoermationModel.uml -3 d

|| SubModelA.di 2 notation

|| SubMeodelA.notation &) uml

|| SubMeodelA.uml 4 ~J SubModelB

|| SubModelB.di 7P di

|| SubMeodelB.notation EE]. n':'tlati':'n
um

] SLIbMDdE|B.LIT‘|‘1| 4 79 SubModelC

|| SubModelC.di ~P di

|| SubMeodelC. notation 2| notation

|| SubMeodelC.uml #] uml

(Structure on the file system (left side); structure in the Papyrus Project Explorer (right side))

Figure 7-5: Papyrus File Structure after Splitting

Each sub-model designer will be provided with all profile and model files to allow a
comprehensive view (including cross-associations) on the Information Model at a given time of
specification. Only the own sub-model files (.di, .notation, .uml) are writeable; all other files are
write protected.

9 Write protected files must not be changed. 9
Changes in the other parts of the model are only allowed by the respective model designer.

The sub-model designer must be able to relate the sub-model object classes to the core object
classes and to use the data types defined in the core-model.

This is enabled by importing the core-model object classes and core-model type definitions into
the sub-model. The common UML Primitive Types (i.e., Boolean, Integer, String) also need to
be imported. Section 6.2 (step 4) explains how to import additional artefacts.
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% Select the elements to import l ] e
Import Action a-
a4 [ |E0 ONF_InformationMaodel Import
4 [|E3 CoreModel Import
[[1Ea CereModel_Diagrams Import

[¥] B3 CoreModel_ObjectClasses  Import
[[]E3 CoreModel_Associations Import

m

£3 CoreModel_TypeDefinitions  Import |
4 [[| B3 SubModelA Import
[[]E3 SubModelA_Diagrams Import

[T B3 SubModeld_ObjectClasses  Import
[ B3 SubModelA_Associations Import

[[] B3 SubModelC_Interfaces Import
[]Ea SubModelh_TypeDefinitions Import
4 [|E3 SubModelB Import
[[] B3 SubMeodelB_Diagrams Import EIES:EIMDdEhﬂ. —
[]E3 SubModelB_ObjectClasses  Import o | =Package Import> UML Primitive Types
= =S e = — : E': <Package Import> CoreModel_ObjectClasses
=

]

i <Package Import> CoreModel_TypeDefinitions
SubModeld_Diagrams
SubModeld_ObjectClasses
SubModelA_Asszociations
SubModelC_Interfaces
SubModeld_TypeDefinitions

|Import All || Copy All | | Deselect All| :

[ 0K l [ Cancel l

ooooD

Figure 7-6: Imported UML Artifacts

Note:

In case one sub-model needs to refer to object classes or type definitions from another sub-model,
these artifacts also need to be imported into the sub-model. In case such a definition is used in
more than one other sub-model, the definition should be “elevated” to the core-model.

7.4 Team UML Model Development

The ONF-wide Information Model is developed by different teams. The IMP Modeling team is
responsible for the core-model and additional teams for each sub-model.

The IMP Modeling team is also responsible for the organization of the whole modeling work. It
provides the basic model files for each sub-model team and merges the sub-models back to the
overall ONF-wide Information Model.

The IMP Modeling team creates a zip-file per sub-model team (e.g., sub-model A) which
contains the OpenModel Profile, the core-model and all existing/planned sub-models at that time.
Only the specific sub-model files of sub-model A are writeable (highlighted in green in Figure
7.7), all other files are write protected.
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& .project

|| InformaticnMedel.di

| InformationMedel.notation
| InformatiocnMedel.uml

| subModelA.di

D SubModelA.notation

J Papyrus_Teamwork_Model D SubMaodelA.uml
|| SubModelB.di
|| SubModelB.notation
| SubModelB.uml
|| SubModelC.di

1) SubModelA_PapyrusWorkspace.zip L| SubModelC.notation

| SubModelC.uml
\ J Papyrus_Teamwork_Profile

Figure 7-7: Information Model File Structure

RN

| .project
| model.profile.di

| model.profile.notation

/\

| model.profile.uml

The sub-model designer imports the Open Model Profile (here Papyrus_Teamwork_Profile) into
the workspace via s Import.. [ Existing Projects into Workspace -

& Papyrus - Eclipse *
File Edit Navigate Search Project Run Window Help
'L‘dv 'f;'#;v‘)v%v:f‘ ',v - "
. ~ Impaort
L Project Explorer 53 Bs Y= 08 iy
Select
New 4 Create new projects from an archive file or directory.
Show In Alt+Shift+W »
o i Select an import source:
Copy Ctrl+C

type filter text

C{=|:2_. Qualified Name
5 Paste Ctrl+V 4 [ General
@i Archive File

Delete Delete
=% Existing Projects into Workspace
e Import.. [T, File System
»/s Exnort... =l Dreferencec

Figure 7-8: Importing an Existing Project into Papyrus

After importing the Profile, the sub-model designer imports the ONF Information Model (here
Papyrus_Teamwork_Model) into the workspace via & Existing Projects into Workspace
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9 The Profile must be imported before the Information Model. 9
Otherwise, the Profile is not associated to the Model.

[ Project Explorer 52

4 T:"? Papyrus_Teamwork_Model
» =3 InformationModel
. =9 SubModeld
- =3 SubModelB
- ¥ SubModelC

4 =5 Papyrus_Teamwaork_Profile
-~ 9 model.profile

B Model Explorer &2 @R Es
a =

=]

e
. B3
. B9 subModela
- B
. B

Figure 7-9: Project and Model Explorer View after Import into Papyrus

3

The B Model Bplorer 2 shows the CoreModel, SubModelB and SubModelC in grey because
these models are write protected.

The sub-model A designer can now develop the model.

9 Sub-Model A designer must select the core model in the ' Preject Explorer &3 9
l.e., double click on “InformationModel”’; not “SubModelA”.

The core-model must be selected after every saving of the model.
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Core-Model Team

N ::N el
‘ J T2 T 3
7
%

)\

J

core core

( AY4
| core

| | e

o |l e ol
e JEER S0 JEER
\_ J \L J L J \_ J \L J L J
Sub-Model Sub-Model Sub-Model Sub-Model  Sub-Model  Sub-Model
Team A Team B Team C Team A Team B Team C

time

Model (writeable) J Model (write-protected)

Figure 7-10: Modeling Process over Time

7.5 Developing a Sub-Model
The designer of the sub-model can now develop the model:

Creating object classes

Setting additional properties (defined in the Profile) of the object classes

Adding attributes to object classes

Setting additional properties (defined in the Profile) of the attributes

Using data types defined in the core-model

Inheriting sub-model object classes from core-model object classes

Creating associations from sub-model object classes to core-model object classes
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(InformationModel::CoreModel-:CoreModel_ Objecriasses) (InformationModel::CoreModel:CoreModel_ ObjectClasses)
CoreModeltEss2

CoreModeihss]
+ coreModelAttributel: Integer [1] =6 + coreModelAttribute3: String [1]
+ coreModelAttribute2: Boolean [0..1] = true + coreModelAttributed: OperationalState [1]

+ _coreModelClass2RefList

[1..%]

| |

(SubModelAzSubMedelA_ObjectClasses)

(SubMedelAnSubMedeld_ObjectClasses)
! subModelACIass1 | SubModelAClass?
«AdditionalClassProperties» «AdditionalClassProperties»
classPropertyl=LITERAL_2 classPropertyl=LITERAL_1
classProperty2=<5ubModelAClass2 description>

classProperty?=<SubModel&Class1 description=

g + subModelAAttributes: Integer [3] = <default value>
[Cg + subModelAAttributed: Boolean [1] = true

[Eg + subModelAAttributel: String [*] = <default values
[Cg + subModelAAttributel: Boolean [1] = false

1/ + _subModelAClass1List

additionalClasd_subModelAClass1_1

(114
(SubModelA::SubModels_ObjectClasses) additionalClass_coreModelClass2_1
AdditionalClass [1]
+ attributel: ObjectIdentification [1]
+ attribute2: OperationalState [1]

- Model Explorer 52 @ik eos Y= 0O

a &=
Bl

eTs

- B2

4 B3 SubModela

o <Package Import> UML Primitive Types

r)
S

%7 <Package Import> CoreModel_ObjectClasses

S O

. B2 <Package Import> CoreModel_TypeDefinitions
4 £ SubMedeld_Diagrams
EEﬁ[fliagrarn SubMeodelA_ClassDiagraml
a [ SubModeld_ObjectClasses
. & («AdditionalClassPropertiess |SubModel ACIassl
» E «AdditionalClassPropertiess SubModel AClass2
4 = («AdditionalClassPropertiess JAdditionalClass
Ca (=Additional AttributePropertiess jattributel
= | =Additional AttributePropertiess | subModelAClIass1List
[Ci | =Additional AttributePropertiess pttribute?
= \=Additicnal AttributeProperties, PassedByReferences _coreModelClass2Reflist

»

a 1 SubModeld_Associations
.+  additiocnalClass_coreModelClass2_1
b D/ additionalClass_subModel&Classl_1
£ SubModeld_Interfaces
B3 SubMeodeld_TypeDefinitions

Figure 7-11: Example Sub-Model A (highlighted in red)
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Note: The stereotypes in front of the class/attribute names (red boxes) indicate that the
class/attribute has the additional properties illustrated in Figure 7.1.

The development of sub-model A is stored in the .uml and .notation files; i.e., these are the only
files that are updated:

|=] project 14.08.2014 13:48
|| InfermaticnModel.di 28.01.2015 14:06
|| InformationModel.notation  28.01.2015 14:06
|| InfermaticnModel.uml 28.01.2015 14:06
|| SubMaodelA.di 11.08.2014 09:25
|| SubMeodelA.notation 30.01.201513:38
|| SubMeodelA.uml 30.01.201513:38
|| SubMeodelB.di 11.08.2014 09:25
|| SubModelB.notation 11.08.2014 09:25
|| SubModelB.uml 28.01.201514:06
|| SubMeodelC.di 11.08.2014 09:25
|| SubMeodelC.notation 11.08.2014 09:25
|| SubMeodelC.uml 28.01.2015 14:06

Figure 7-12: Updated Sub-Model A Files (highlighted in blue)

The ONF Information Model team takes these two files and overwrites the corresponding files in
the original model workspace. The updated individual sub-models can now be “re-integrated”
into the single ONF Information Model.

Notes:

After re-opening the model in the original model workspace, the data types (imported from the
core-model) are automatically related to the core-model data types and the core-model classes

used in the sub-model class diagrams are automatically related to the corresponding classes in

the core-model.

Adding new data types to the type definitions in the core-model automatically adds them also to
the imported type definitions in the sub-model.

8 Extracting Data from a Papyrus model

This section describes how to extract diagrams, comments and details for a Data Dictionary from
a Papyrus model. There are two ways of extracting information from a Papyrus model:

e Using the Gendoc plugin
0 Recommended method for document generation
o Provides a Microsoft Word document
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0 Enables extraction of diagrams as well as model content such as classes,
comments etc
e Using the Table function from Papyrus
o0 Alternative method for extracting model content into a table form
0 Provides a basic format

8.1 Gendoc Plugin

The Gendoc plugin is used in conjunction 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 etc as well as figures and text directly entered into the template. This section
provides instructions on how to install Gendoc followed by guidance on construction of Gendoc
templates along with example fragments of templates.

8.2 Installing Gendoc

Click menu and then 9+ Install New Software...
F

. = . o - -
sject Run Window | Help |
B A v @ Welcome
5 (?) Help Contents
4 Search
Dynamic Help
Key Assist... Ctrl+Shift+L

Tips and Tricks...
Report Bug or Enhancement...
Cheat Sheets...

Fen

Perform Setup Tasks...

{__.;!,"

Check for Updates

Install New Software...
Installation Details

Install Modeling Components
Eclipse Marketplace...

About Eclipse

IIE]) @ & & d

Figure 8-1: Installing Gendoc (1)
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Click and enter the Gendoc 0.5.0 update site:

http://download.eclipse.org/gendoc/updates/releases/0.5.0/

-
& Add Repository

=)

Mame: Gendoc

Local...

@

Location:  http://download.eclipse.org/gendoc/updates/releases/0.f Archive...

Cancel ]

J

| oK

Figure 8-2: Installing Gendoc (2)

Select Gendoc:

Work with:

type filter text

Mame Yerzion
- [@F] 000 Gendoc
| SelectAll | | Deselect Al

= Install =l
Available Software
Check the items that you wish to install, \-‘Dl_
Gendoc - httpe//download.eclipse.org/gendoc/updates/releases/0.5.0/ - Add...

Find more software by working with the "Available Software Sites” preferences.

Details

Show only the |atest versions of available software

Group items by category
Show only software applicable to target environment

[#] Contact all update sites during install to find required software

[¥] Hide items that are already installed

What is already installed?

@

< Back

Cancel

Finish
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Figure 8-3: Installing Gendoc (3)

Then click and follow the instructions.

8.3 Using Gendoc
Annex A describes how to use Gendoc.

8.4 Papyrus Table

Unlike the class diagrams which show only parts of the underlying model, a Data Dictionary
contains all of the information stored in the model. Papyrus provides a function to convert the
content of the model into an Excel sheet.

[75 Project Explorer &3

Double Click Here

4 '[,:;-K Papyrus_Teamwork_Maodel
» <P InformationModel
» 9 SubModeld
- 3 SubModelB
- =P SubModelC

a4 =% Papyrus_Teamwaork_Profile

» ~ % model.profile

Figure 8-4: Model Selection
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] LI

s
b
r B3
4 B3 SubModela
» 57 <Package Import> UML Primitive Types
[ ?::, <Package Import> CoreModel_ObjectClasses
B ?::, <Package Import> CoreModel_Type
B3 SubMedeld_Diagrams
4 B35 SubMed asses
a4 E dditicnalClassProperties= SubModelAClass1
/’ < Generalization> CoreModelClassl
Ci <AdditionalAttributePropertiess subModelAAttributel
Ci <AdditionalAttributeProperties» subModelAAttributed
a4 E =AdditionalClassPropertiese SubModelAClass2
/’ «<Generalization> CoreModelClass2
Ci <AdditionalAttributePropertiess subModelAAttributes
Ci <AdditionalAttributePropertiess subModelAAttributed
a4 E =AdditionalClassPropertiese AdditionalClass
Cz «AdditionalAttributePropertiess attributel
= «AdditicnalAttributePropertiess _subModelAClass1List
Ci <AdditionalAttributePropertiess attributed

=l <AdditionalAttributeProperties, PassedByReferences _coreModelClass2Reflist  —

= B3 SubModel®_Associations
£ SubModeld_Interfaces
3 SubModeld_TypeDefinitions

Figure 8-5: Class Expansion
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EEBABE® Y=10

- Model Explorer

=

«+ 0
. BE
¥ el
p 3
+ B9 SubModelA
b 57 <Package Import> UML Primitive Types
[ ?::, <Package Import> CoreModel_ObjectClas
b B0 <Package Impert> CoreModel T ons
» B2 SubModelA_Diagram
+ B9 SubModelt O lassed .
a E sAdditionalClassPrope & € j wamnddumt
A~ <Generalization> J Validation k
3 «AdditionalAttribu) g2y Import 3
Eg «AdditicnalAttribu Mew Child ¥
4 B «AdditionalClassPrope Rl Dingram i
F  «<Generalization> ¢ -
5 «AdditionalAttribur ER  New Table ks Default Ta
3 =AdditionalAttriby 3 Delete Delete
B Mtond et 0P e 2
Figure 8-6: Create new empty Table
B Model Explorer 52 =
a B=
= Highlight the
B3 you want to pL
4 P9 SubModela
i B2 <Package Import> UML Primitive Types
1 B2 <Package Import> CoreMaodel_ObjectCla
i 37 «Package Import> CoreModel_TypeDef
> B3 SubModelA_Diagrams Drag the hlghllghte
4 3 SubModeld_ObjectClasses f

4 |E «AdditionalClassPropertiess 2 s here

A <Generalization> Corell sdlelClassl

|55 =AdditionalAttributglfoperties» subModelAAttributel |

=3 «Additienal AttribdtePropertiess subModel AAttribute?|
4| «AdditionalClassPropertiess SubModelAClass2|

f <Generalization> CoreModelClass2

|55 =AdditionalAttributePropertiess subModel AAttributes|

|Eg =AdditionalAttributeProperties» subModelAAttributed|
4| «AdditionalClassPropertiess Additional Class|

|53 «AdditionalAttributePropertiess attributel |

= =AdditionalAttributePropertiess _subModelAClass] List|

|53 «AdditionalAttributePropertiess attribute?| £ DefaultTable &2 Ig- CoreMaodel

|= «AdditionalAttributeProperties, PassedByReference» _coreModelClass2
£ DefaultTable

n P Sohbdndels Acenciatinne

Figure 8-7: Artifact Selection

E Properties 52 J Model Validatic
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The content of the new table can be converted into an Excel sheet by selecting the required
columns in the table and then copy&paste the data into an Excel sheet.

=3 *InformaticnModel.di =3 OpenModel_Profile.profile.di <3 *SubModeld.di 23

[Label] * [Metacl... JfeContainer t. owr

1 E wAdditionalClass... Claz:z Ea SubModelA_ObjectClasses

2 E wAdditionalClass... Class £ SubModelA_ObjectClasses

3 E wAdditionalClassP... Clas: Ea SubModelA_ObjectClasses

4 = «AdditionalAttrib... Property E «AdditionalClassProperties»...

5 = «AdditionalAttrib... Property E e« AdditionalClassProperties»...

6 = «AdditionalAttrib... Property E «AdditionalClassProperties»...

7 = «AdditionalAttrib... Property E e« AdditionalClassProperties»...

1) = «AdditionalAttrib... Property E «AdditionalClassProperties» A...
[v] = «AdditionalAttrib... Property E «AdditionalClassProperties» A...
10 =@ «AdditionalAttrib... Property E «AdditionalClassProperties» A...
11 @ «AdditionalAttri... Property E «AdditionalClassProperties» A...

-

I

EE SubMedelA_ClassDiagraml BT DefaultTable 3

Figure 8-8: Creation of Excel Sheet (1)

A B C

1 |[Label] JeContainer ownedC
2 (wAdditionalClassPropertiess SubModelAClass1 SubModels_Objectllasses

3 wAdditionalAttributePropertiess subModelAAttributel wAdditionalClassPropertiess SubModelAClass1
4 wAdditionalAttributePropertiess subModelAAttribute2 wAdditionalClassPropertiess SubModelAClass1
5 wAdditionalClassProperties: SubModelAClass2 SubModels_Objectllasses

& |«AdditionalAttributePropertiess subModelAAttribute3 wAdditionalClassPropertiess: SubModelAClass2
7 (wAdditionalAttributePropertiess subModelAAttributed wAdditionalClassPropertiess: SubModelAClass2
2 «AdditionalClassProperties: AdditionalClass SubModels_Objectllasses

& wAdditionalAttributePropertiess: attributel wAdditionalClassPropertiess AdditionalClass
10 | wAdditionalAttributePropertiess _subModelAClassllist  «AdditionalClassProperties: AdditionalClass
11 «AdditionalAttributePropertiess attribute wAdditionalClassPropertiess AdditionalClass
12 |wAdditionalAttributeProperties, PassedByReferences _core eAdditionalClassProperties: AdditionalClass
13

Figure 8-9: Creation of Excel Sheet (2)
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9 Importing RSA Models into Papyrus

This section describes the steps to be followed when Models “written” in RSA (TM Forum and
ITU-T are using this UML tool from IBM) need to be imported to Papyrus.

Prerequisite for doing this is that the additional Papyrus component “RSA Model Importer” is
installed. Additional Papyrus components can be installed via

r ~
& Papyrus Additional Components Discovery l DR X
Papyrus Additional Components Discovery ,;%
Pick a papyrus component to install it. g 5

Find: Stable Experimental
| Papyrus Layers (Incubation) by Eclipse Modeling Project, EPL (D

Layers are used to control accurately what is shown by a diagram. A layer is used
to associate some properties (graphical or domain) to some views (class, package

0 r\“:"‘ Moka (Incubation) by Eclipse Modeling Project, EPL ()
— - — = Meoka is a Papyrus module for execution, animation and debugging of UML
—— L [ models,
I:'.F' - .;_':E: Welcome B L‘:, Qompass (Incubation) by Eclipse Modeling Project, EPL () I
S B L - Component based design methodology
e d (7) Help Contents . ) ) )
| " C++ code generation (Incukb by Eclipse Modeling Project, EPL (@)
oreModely ¥ Search | = C++ Profile and code generation N
Dynamic Help : -
I I RSA Model Importer (Incubation by Eclipse Modeling Project, EPL. @

Key Assist... Import tool for RSA/RSA-RTE Models (See details for supported diagrams)

Tips and Tricks...
: I [ Rich Text Editor (Incubation) by Eclipse Modeling Project, EPL ()

m

& Report Bug or Enhancement...

Edit comments with a rich text editor

=i Sysl Cheat Sheets...
: [Tl papyrus DSML Validation (Incub: by Eclipse Modeling Project, EPL (®
_L"b Check for Updates Component to generate a validation plug-in from a UML Profile
= Install Mew Software... 0"
- o Integrated ALF Editor (Incul by Eclipse Modeling Project, EPL
) Installation Details
& Install Modeling Components
mp Eclipse Marketplace...
® [ Finish ] ’ Cancel
& About Eclipse

Figure 9-1: Installing Papyrus Component “RSA Model Importer”

9.1 Import RSA Model into Papyrus

Notes: Each step identifies the tool that is used to execute it. Any ASCII editor can be used
instead of Notepad++.
The import of the ITU-T G.8052 model is used here as an example.

1. Create a new, empty general project (i.e., not a Papyrus project).

[{5 Project Explorer &2
= G.B052
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2. Copy the RSA .epx (profile) and .emx (model) files into the empty project folder.
E‘:, Project Explorer 22 | ® Model Repositories  [— 5

4 = G052
#] G.8052-model.emx
&) ITU-T_protocol-neutral-model_profile.epy

3. Import the RSA model (.emx file) into Papyrus by right-click on the .emx file and then
select “Import EMX model’:

(7 Project Explorer 52 m Model Repositories =] & | &+ ¥ = O

4 k= 68052
#] G.8052-model.emx ,
‘gl New 3
& ¢
=N Open F3
, 2 C Open With [
> e
& p i2] Copy Ctrl+C
, = F Paste Ctrl+V
- = F 38 Delete Delete
; L& 'i Remove from Context Ctrl+Alt+Shift+ Down
r 2 |
Mark as Landmark Ctrl+Alt+Shift+Up
Move...
Rename... E2
iy Import...
g Export..
Validate
Debug As »
Run As »
Replace With ]
Impeort EMX model
Team 3
Compare With *

Figure 9-2: : Importing .emx Model
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As a result, the RSA .emx file is replaced by the Papyrus model file:

[ Project Explorer 52  ® Model Repositories =) g
4 = G.8052
- |73 GB052-model
#) ITU-T_protocol-neutral-model_profile.epx

4. Import the RSA Profile model (.epx file) into Papyrus by right-click on the .epx file and
then select “Import EMX model” (same as previous step).

As a result, the Papyrus profile model file is created:
E‘:, Project Explorer % | ® Model Repositories =] <,1=’=§>
4 = G.8052
- <P G.B052-model
- |73 ITU-T_protocol-neutral-model_profile.profile
] ITU-T_protocol-neutral-model_profile.epx

9.2 Replace RSA Profile by Papyrus Profile

This is done by changing the pointer from the .epx (RSA) file to the .uml (Payprus) file.

5. Close Papyrus.

Notepad ++: Replace all occurrences of “ITU-T_protocol-neutral-model_profile.epx” by
“ITU-T_protocol-neutral-model_profile.profile.uml!” in the model .uml file

(L) G8052-model.uml) jn the Papyrus Workspace:

Replace @
Find | Replace |Find in Files | Mark |
TR -T protocol-neutral-model profile.epx - [ Find Mext ]
Replace with: ITU-T_protocol-neutral-model_profile.profile.uml - [ Replace ]
In selection [ Replace All ]
] Properties 22 J Model Validation
& G.8052-model
UML Profile application
Comments Mame Location
Profile B StandardProfile pathmap://UML_PROFILES/Standard.profile.um|
Advanced Papyrus:Documentation pathmap://PAPYRUS_DOCUMENTATION/Papyrus.profile.uml

<Unknown>

pathmap://UML2_MSL_PROFILES/Deployment.epx
ITU-T_pretocol-neutral-model_profile

platform:/resource/G.8052/TTU-T_protocol-neutral-medel_profile.profile.uml

Figure 9-3: Associated Papyrus Profile
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9.3 Remove the “old” RSA files

6. Windows Explorer: Delete the RSA profile .epx file
(] 1'I'U-T_pru:utu:ucu:u|-r1Eutral-mndel_pruﬁle.epx) from the Papyrus Workspace.

7. Windows Explorer: Delete the RSA model .emx file (L 58052-model.emx) from the
Papyrus Workspace.
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Annex A Using Gendoc

Editor’s notes:

This section is still a draft and will likely be changed in future versions.

Please check the known issues in section A.15 for any limitation which exists at the time.

A basic document generation tutorial is available at
https://www.eclipse.org/gendoc/documentation/Gendoc_v0.5_tutorial.pdf. This provides detail
in some areas but does not cover all aspects of usage. The following subsections provide further
guidance along with template fragments to assist understanding. A template that generates a
normal form of model documentation is included for a dummy model.

Gendoc works with Microsoft Word and the template is a Word file. The template can a mix of
Gendoc script, normal text, Word figures, tables etc. Thus, if you want to create a word
document with other non-model related information, but then have a section specifically for the
model, you would insert the “gendoc” related information as part of that Word document. The
following section builds up a template from the basic framing script through to a full template.
The target document resulting from the gendoc template:

e Is produced in a form that can be published having all the necessary cover material, table
of contents, headers, footers etc

e Contains specific figures extracted from the model in a specific with additional
interleaved description and word figures

e Contains a data dictionary section

The template described does not:

e Take advantage of the package structure of the model
e Interleave class description text with figures
o0 Instead the figures refer to the data dictionary section for formal description and
structure

It should be noted that at the time of writing this section there are a number of know issues with
Gendoc (highlighted at the end of this section).

A.1 Template usage

The template is stored in a system folder accessible via an Eclipse project so that the template
can be seen in the Papyrus Project Explorer. The folder could be a sub-folder of the system
folder containing the project that includes the model to be documented. Alternatively the
template can be stored in a specific project that just includes the template. The template “points”
to the model to be extracted via the <context model> statement. The template is highlighted with
the right-click menu and the “Generate documentation using Gendoc” item is selected. This will
run the template, i.e. Gendoc is initiated from the template NOT from the model.
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Figure A-1: Initiating Gendoc for a particular template

The following section explain how the template is targeted at the desired model.

A.2 Basic template

The template includes the name of the model to be documented and the name of the target model
(substitutge path and model name in the structure below). Both the .uml and .notation files are
required.

<config>

<output path="C:\Users\---appropriate path name--\ModelOutput.docx' />

</config>

<context model="C:\Users\---appropriate path name--\ModelName.notation' element="{0}
importedBundles='gmf;papyrus' />

<gendoc><drop/>

Provides access to diagrams

</gendoc><drop/>

<context model="C:\Users\---appropriate path name--\ModelName.uml' element="{0}
importedBundles='gmf;papyrus' />

<gendoc><drop/>

Provides access to class details

</gendoc><drop/>

® It is expected that the .notation file will eventually not be necessary and intertwining of class content and model
diagrams will be more straight forward.
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This particular template produces a document with the two black text items only. In the above
example, the entire model “ModelName.uml” is taken as input. In order to select only one
package in the model, one would set “element="ModelName/{package name}’”.

A.3 Cover, contents, closing text etc

Any text and figures* inserted between the <gendoc> to </gendoc> space will be produced in the
output.

<gendoc><drop/>
Any text and diagrams etc...
</gendoc><drop/>

A.4 Figures from the model with interleaved text

The figures can be extracted in alphabetical order from the model. The following script (in bold)
will print the figure titles from the model in alphabetical order.

<config>

<output path="C:\Users\---appropriate path name--\ModelOutput.docx' />

</config>

<context model="C:\Users\---appropriate path name--\ModelName.notation' element="{0}
importedBundles='gmf;papyrus' />

<gendoc><drop/>

[for (d : notation::Diagram |notation::Diagram.allinstances()->sortedBy(name))]<drop/>
[d.name/]

[/for]<drop/>

</gendoc><drop/>

Clearly this by itself is not particularly useful but substituting the “[d.name/]”” with the following
bold script and replacing “specificDiagramName* with the name (or unique substring of a name)
of a di?gram in the model will extract a specific named diagram (printing the diagram and its
name)”.

<gendoc><drop/>

Text and figures leading to diagram ...

[for (d : notation::Diagram |notation::Diagram.allinstances()->sortedBy(name))]<drop/>
[if d.name.contains('specificDiagramName')] [d.name/]

<drop/>

<image object="[d.getDiagram()/]' maxW="true' keepH="'false' keepW="false’>
</image>

Figure 1 [d.name/]

* Note that certain special characters such as “[“ should be avoided. Any issues will be covered in the “known issues”
document.
® There are current
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[else]<drop/>

[/ifl<drop/>

[/for]<drop/>

More text and figures after diagram ....
</gendoc><drop/>

The yellow area highlights a frame (which is otherwise not obvious). This frame is where
Gendoc will place the figure. The frame will need to be sized to the right width in an actual
usage (shrunk here to reduce space used in this document). The script will allow Gendoc to
adjust the height but forces it to not exceed maximum width.

The following template extract expands for two figures (and could clearly be expanded to cover
many more.

<gendoc><drop/>

Text and figures leading to diagram ...

[for (d : notation::Diagram |notation::Diagram.allinstances()->sortedBy(name))]<drop/>
[if d.name.contains('specificDiagramName')] [d.name/]

<drop/>

<image object="[d.getDiagram()/]' maxW="true' keepH="'false' keepW="false’>
</image>

Figure 1 [d.name/]

[else]<drop/>

[/ifl<drop/>

[/for]<drop/>

More text and figures after diagram and leading to the second diagram

[for (d : notation::Diagram |notation::Diagram.allinstances()->sortedBy(name))]<drop/>
[if d.name.contains('anotherSpecificDiagramName')] [d.name/]

<drop/>

<image object="[d.getDiagram()/]' maxW="true' keepH="'false' keepW="false’>
</image>

Figure 2 [d.name/]

[else]<drop/>

[/ifl<drop/>

[/for]<drop/>

More text and figures after diagram ....
</gendoc><drop/>

The model may have many figures, the remainder will be ignored. Clearly care needs to be taken
to ensure that one figure does not have a name string that is a sub-string of another name.
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A.5 Figurein alphabetical order with no interleaved specific text

Alternatively the simple loop can be used to list all figures in alphabetical order. These cannot
have associated document text inserted automatically.

<config>

<output path="C:\Users\---appropriate path name--\ModelOutput.docx' />

</config>

<context model="C:\Users\---appropriate path name--\ModelName.notation' element="{0}
importedBundles='gmf;papyrus' />

<gendoc><drop/>

[for (d : notation::Diagram |notation::Diagram.allinstances()->sortedBy(name))]<drop/>
[d.name/]

<image object="[d.getDiagram()/]' maxW="true' keepH="'false' keepW="false’>
</image>

Figure 1 [d.name/]

[/forl<drop/>
</gendoc><drop/>

A.6 Further explanation of the script

A majority of the script used in the previous sections should be relatively obvious (e.g. [for...]...
[/for] loop and [if...]... [else]... [/if] nested structures. The specific contents of the for and if
statements is covered adequately in the tutorial material referenced earlier. One key thing to
highlight here is the use of <drop/>. This instruction causes Gendoc to not throw a line break for
the line that has <drop/>. You may find many blank lines in your output. This will normally be
because you have forgotten one or more <drop/> instructions.

There is a peculiar behavior with diagrams that requires a <drop/> on the blank line prior to the
<image...> command. Without this part (but not all) of the <image... > instruction is printed.

A.7 Test template for printing diagrams and associated text

The following embedded file contains script which when modified to select the right model
(several places in the file) and output locations will print three diagrams from the model.

M

gdDiagList.docx
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<config>
<output path=’C:\Users\---appropriate path name--\ModelOutput.docx' />

[bookmark: _Toc289330175][bookmark: _Toc289330255][bookmark: _Toc396824430][bookmark: _Toc396824535]</config><drop/>

<context model=’C:\Users\---appropriate path name--\Model.notation' element=’{0}’ importedBundles='gmf;papyrus' /><drop/>

<gendoc><drop/>

You need to modify the path name for the output file and for the input model above (in brown). <drop/>

Note that none of the red text in this document will appear in the output <drop/>

Note that commands that do not result in text being printed are highlighted in purple. Text and commands that cause print are in black <drop/>

Various opening sections

Normal front matter…

Clearly there can be a cover sheet, many sections of text here including normal copyright, tables of contents and figures prior to the section with relevant figures. <drop/>





The following provides two methods for printing diagrams. <drop/>

· The first method allows for specific named diagrams to be selected and for specific text to be associated with the specific diagrams <drop/>

· The second method allows for all diagrams to be printed in a simple list each with a headings. <drop/>

It is anticipated that the first method will be the normal usage. <drop/>

<drop/>

If you want to use the named diagrams method you need to replace the ‘FirstSpecificDiagraName‘,‘SecondSpecificDiagraName‘ and ‘ThirdSpecificDiagraName‘ with specific names from your model (or you can append the names with ‘1-‘ etc.) <drop/>

If you want the second method only delete from here to where it first says stop below <drop/>

Relevant subsection heading for figures

Text for leading to diagram 1…

[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

[if d.name.contains('FirstSpecificDiagramName')] 

<drop/>	

<image object='[d.getDiagram()/]' maxW='true' keepH='false' keepW = ‘false’></image>

Figure 2-1 [d.name/]

[else]<drop/>

[/if]<drop/>

[/for]<drop/>

More text after diagram 1 leading to diagram 2

Clearly there can be various intervening sections etc between the first and second diagram. <drop/>



[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

[if d.name.contains('SecondSpecificDiagramName')] 

<drop/>	

<image object='[d.getDiagram()/]' maxW='true' keepH='false' keepW = ‘false’></image>

Figure 2-2 [d.name/]

[else]<drop/>

[/if]<drop/>

[/for]<drop/>

More text after diagram 2 leading to diagram 3….

[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

[if d.name.contains('ThirdSpecificDiagramName')] 

<drop/>	

<image object='[d.getDiagram()/]' maxW='true' keepH='false’ keepW = ‘false'></image>

Figure 2-3 [d.name/]

[else]<drop/>

[/if]<drop/>

[/for]<drop/>

More text following diagram 3 etc



Stop deleting if you want the second method only <drop/>



If you want the first method only delete from here to where it says stop below <drop/>

[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

This method does not allow the insertion of any text associated with the individual figures etc. <drop/>



Diagram : [d.name/] 

<image object='[d.getDiagram()/]' maxW='true' keepH='false' keepW=’false’ ><drop/>



</image>

[/for]<drop/>

Stop deleting if you want the first method only <drop/>

</gendoc><drop/>
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A.8 Data Dictionary template overview

In the following subsections the template is extended to add data dictionary content. This
particular example data dictionary includes Classes and Data Types along with their attributes
and for each provides (as appropriate):

e Comments
e Properties
e Stereotypes

Note that the stereotypes examples are from the OpenModelProfile [5].

A.9 Adding the class and its stereotypes

Considering the basic template described above and replacing the text “Provides access to class
details” with the section in bold below will provide the class name, class comments comments
and the class stereotypes

<config>

<output path="C:\Users\---appropriate path name--\ModelOutput.docx' />

</config>

<context model="C:\Users\---appropriate path name--\ModelName.notation' element="{0}
importedBundles='gmf;papyrus' />

<gendoc><drop/>

Provides access to diagrams

</gendoc><drop/>

<context model="C:\Users\---appropriate path name--\ModelName.uml' element="{0}
importedBundles='gmf;papyrus' />

<gendoc><drop/>

[for (cl:Class | Class.allinstances()->sortedBy(name))]<drop/>

[cl.name/]

[for (co:Comment | cl.ownedComment)]<drop/>
<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>

Applied stereotypes:

[for (st:Stereotype | cl.getAppliedStereotypes())]<drop/>

e [st.name/]
[for (oa:Property|st.ownedAttribute)]<drop/>
e [if (not oa.name.contains('base'))][oa.name/]: [if (not cl.getValue(st,

oa.name).ocllsUndefined())][if oa.name.contains('condition’')][cl.getValue(st,
oa.name).oclAsType(String)/] [else][cl.getValue(st,
oa.name).oclAsType(EnumerationLiteral).name/][/if][else]<drop/>[/if]

[/if] <drop/>

[/forl<drop/>

[/forl<drop/>

[/for]<drop/>

</gendoc><drop/>

Note that:
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e The classes are in alphabetical order

e The comment body is not printed if empty using the <dropEmpty>..</dropEmpty>
instruction

e Any properties of stereotypes that have “base” in their name are not printed

e “conditions” are only printed if there is a specified condition

e The [cl.name/] would be expected to be a heading in a normal document
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A.10 Adding properties and stereotypes in tabular form

The script from the previous section has been extended with the additional script highlighted below in bold (other than the table contents). The
table produced by the script here includes an explicit structuring of the stereotypes.

<config>

<output path="C:\Users\---appropriate path name--\ModelOutput.docx' />

</config>

<context model="C:\Users\---appropriate path name--\ModelName.notation' element="{0} importedBundles='gmf;papyrus' />
<gendoc><drop/>

Provides access to diagrams

</gendoc><drop/>

<context model="C:\Users\---appropriate path name--\ModelName.uml' element="{0} importedBundles='gmf;papyrus' />
<gendoc><drop/>

[for (cl:Class | Class.allinstances()->sortedBy(name))]<drop/>

[cl.name/]

[for (co:Comment | cl.ownedComment)]<drop/>

<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>

Applied stereotypes:

[for (st:Stereotype | cl.getAppliedStereotypes())]<drop/>

e [st.name/]
[for (oa:Property|st.ownedAttribute)]<drop/>
e [if (not oa.name.contains('base'))][oa.name/]: [if (not cl.getValue(st, oa.name).oclisUndefined())][if oa.name.contains('condition')][cl.getValue(st,
oa.name).oclAsType(String)/] [else][cl.getValue(st, oa.name).oclAsType(EnumerationLiteral).name/][/if][else]<drop/>[/if]

[/if] <drop/>

[/for]<drop/>

[/for]<drop/>

[if cl.ownedAttribute->notEmpty()]<drop/>

Table 1: Attributes for [cl.name/]

<drop/>
<table><drop/>



Papyrus Guidelines

Version 1.1

Attribute Name

Type

Multiplicity

Access

Stereotypes

Description

[for (p:Property|cl.ownedAttribute)]<drop/>

[p.name/]

[p.type.name/]

[if(p.lower=p.
upper)]i[else
1[p.lower/]..[i
f(p.upper=-
1)]*[else][p.u
pper/1l/if][/if
1

[if(not(
p.isRea
dOnly)
)IRW[e
Ise]R[/i
fl

[for (st:Stereotype |

p.getAppliedStereotypes())]<drop/>

[st.name/]

[for(oa:Property | st.ownedAttribute)]<drop/>

o [if oa.name.contains('attribute')JAVC:
[p.getValue(st,
oa.name).oclAsType(EnumerationLiteral).na
me/]

[else]<drop/>

o [if oa.name.contains('invariant')]islnvariant:
[p.getValue(st,
oa.name).oclAsType(Boolean)/]

[else]<drop/>

o [if oa.name.contains('value')]valueRange: [if
(not p.getValue(st,
oa.name).ocllsUndefined())][p.getValue(st,
oa.name).oclAsType(String)/][else] no range
constraint [/if]

[else]<drop/>

o [if oa.name.contains('support’)]support:
[p.getValue(st,
oa.name).oclAsType(EnumerationLiteral).na
me/]

[else]<drop/>

o [if oa.name.contains('condition')][if (not
p.getValue(st,
oa.name).ocllsUndefined())]condition:[p.get
Value(st, oa.name).oclAsType(String)/][else]
<drop/> [/if]

[else]<drop/>

[/ifl<drop/>

[/ifl<drop/>

[/ifl<drop/>

[/ifl<drop/>

[/ifl<drop/>

[/for]<drop/>

[/for]<drop/>

[for (c:Comment | p.ownedComment)]
<drop/>

[c._body.clean()/]

[/for]

[/for]<drop/>
</table><drop/>
[else][/ifl<drop/>
[/for]<drop/>
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</gendoc><drop/>
Note that this and following sections have been reoriented to landscape as is advisable in a document when producing attribute data dictionary

content.

A.11 Adding complex data types

A complex data types have a very similar structure to a class and hence the Gendoc commands are similar. The following snippet highlights in
bold the differences between the class script above and the data type script replacing from “[for (cl:Class | Class.allinstances()->sortedBy(name))]<drop/>”

[for (dt:DataType | DataType.allinstances()->sortedBy(name))]<drop/>
[if dt.ocllsTypeOf(DataType)]<drop/>

[dt.name/]

[for (co:Comment | dt.ownedComment)]<drop/>
<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>

Applied Stereotypes:

[for (st:Stereotype | dt.getAppliedStereotypes())]<drop/>

e [st.name/]
[/forl<drop/>
[if dt.ownedAttribute->notEmpty()]<drop/>
Table 2: Attributes for [dt.name/]
<drop/>

<table><drop/>
Attribute Name | Type | Multiplicity | Access | Stereotypes | Description

[for (p:Property|dt.ownedAttribute)]<drop/>

...... then the table is the same as for the class attributes...

A.12 Adding other data types

Al12.1 Enumeration Types

The following script will extract all enumerations with their comments and list the literals with their comments for each. Clearly stereotypes can
be extracted using fragments of script from earlier sections.
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[for (dt:DataType | DataType.allinstances()->sortedBy(name))]<drop/>
[if dt.oclIsTypeOf(Enumeration)]<drop/>
[dt.name/]
[for (co:Comment | dt.ownedComment)]<drop/>
<dropEmpty>[co._body.clean()/]</dropEmpty>
[/for]<drop/>
Contains Enumeration Literals:
[for (e:EnumerationLiteral | dt.oclAsType(Enumeration).ownedLiteral)]<drop/>
e [e.name/]:
0 [for (co:Comment | e.ownedComment)]<drop/>
0 <dropEmpty>[co._body.clean()/]
0 </dropEmpty>[/for]<drop/>
[/for]<drop/>
[else] [/if]<drop/>
[/for]<drop/>

A.12.2 Primitive Types
Primitive types can be listed with comments using the followings script.

[for (dt:DataType | DataType.allinstances()->sortedBy(name))]<drop/>
[if dt.oclIsTypeOf(PrimitiveType)]<drop/>

[dt.name/]

[for (co:Comment | dt.ownedComment)]<drop/>
<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>

[else] [/ifl<drop/>
[/for]<drop/>
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A.13 Example complete template

The following embedded file contains script which when modified to select the right model
(several places in the file) and output locations will print three diagrams and/or all diagrams in
the model (follow instruction to control the options) and will then provide data dictionary
sections listing classes, complex data types, enumerations and primitive data types.

M

gdFullModelDocumen
tationExample.docx

Note that when using a template figure numbers, table numbers, references, tables of
contents/figures/tables etc will need to be updated in the output document to provide a completed
document.

A.14 Extending the template

Work is ongoing to extend the capability for documentation. These guidelines will be updated as
additional relevant capabilities are identified.

A.15 Known issues
Known issues:

e Some header/footer content may prevent document production
o “[* (often used in references) must not be used in the Word text anywhere

e HTML formatting must not be used in a comment/description field for any artefact in a
UML model



<config>
<output path=’C:\Users\---appropriate path name--\ModelOutput.docx' />

[bookmark: _Toc289330175][bookmark: _Toc289330255][bookmark: _Toc396824430][bookmark: _Toc396824535]</config><drop/>

<context model=’C:\Users\---appropriate path name--\Model.notation' element=’{0}’ importedBundles='gmf;papyrus' /><drop/>

<gendoc><drop/>

You need to modify the path name for the output file and for the input model above (in brown). <drop/>

Note that none of the red text in this document will appear in the output <drop/>

Note that commands that do not result in text being printed are highlighted in purple. Text and commands that cause print are in black <drop/>

Various opening sections

Normal front matter…

Clearly there can be a cover sheet, many sections of text here including normal copyright, tables of contents and figures prior to the section with relevant figures. <drop/>





The following provides two methods for printing diagrams. <drop/>

· The first method allows for specific named diagrams to be selected and for specific text to be associated with the specific diagrams <drop/>

· The second method allows for all diagrams to be printed in a simple list each with a headings. <drop/>

It is anticipated that the first method will be the normal usage. <drop/>

<drop/>

If you want to use the named diagrams method you need to replace the ‘FirstSpecificDiagraName‘,‘SecondSpecificDiagraName‘ and ‘ThirdSpecificDiagraName‘ with specific names from your model (or you can append the names with ‘1-‘ etc.) <drop/>

If you want the second method only delete from here to where it first says stop below <drop/>

Relevant subsection heading for figures

Text for leading to diagram 1…

[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

[if d.name.contains('FirstSpecificDiagramName')] 

<drop/>	

<image object='[d.getDiagram()/]' maxW='true' keepH='false' keepW = ‘false’></image>

Figure 2-1 [d.name/]

[else]<drop/>

[/if]<drop/>

[/for]<drop/>

More text after diagram 1 leading to diagram 2

Clearly there can be various intervening sections etc between the first and second diagram. <drop/>



[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

[if d.name.contains('SecondSpecificDiagramName')] 

<drop/>	

<image object='[d.getDiagram()/]' maxW='true' keepH='false' keepW = ‘false’></image>

Figure 2-2 [d.name/]

[else]<drop/>

[/if]<drop/>

[/for]<drop/>

More text after diagram 2 leading to diagram 3….

[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

[if d.name.contains('ThirdSpecificDiagramName')] 

<drop/>	

<image object='[d.getDiagram()/]' maxW='true' keepH='false’ keepW = ‘false'></image>

Figure 2-3 [d.name/]

[else]<drop/>

[/if]<drop/>

[/for]<drop/>

More text following diagram 3 etc



Stop deleting if you want the second method only <drop/>



If you want the first method only delete from here to where it says stop below <drop/>

[for (d : notation::Diagram |notation::Diagram.allInstances()->sortedBy(name))]<drop/>

This method does not allow the insertion of any text associated with the individual figures etc. <drop/>



Diagram : [d.name/] 

<image object='[d.getDiagram()/]' maxW='true' keepH='false' keepW=’false’ ><drop/>



</image>

[/for]<drop/>

Stop deleting if you want the first method only <drop/>
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</gendoc><drop/>

<context model=’C:\Users\---appropriate path name--\Model.uml' element=’{0}’ importedBundles='gmf;papyrus' />

<gendoc><drop/>

You need to put the appropriate path name for the output file and for the input model above (in brown). Take care not to insert spaces. <drop/>

This section provides the data dictionary. <drop/>

Classes

[for (cl:Class | Class.allInstances()->sortedBy(name))]<drop/>

[cl.name/]

[for (co:Comment | cl.ownedComment)]<drop/>

<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>



Applied stereotypes:

[for (st:Stereotype | cl.getAppliedStereotypes())]<drop/>

· [st.name/]

[for (oa:Property|st.ownedAttribute)]<drop/>

· [if (not oa.name.contains('base'))][oa.name/]: [if (not cl.getValue(st, oa.name).oclIsUndefined())][if oa.name.contains('condition')][cl.getValue(st, oa.name).oclAsType(String)/] [else][cl.getValue(st, oa.name).oclAsType(EnumerationLiteral).name/][/if][else]<drop/>[/if]

[/if] <drop/>

[/for]<drop/>

[bookmark: _Toc427242242][/for]<drop/>

[if  cl.ownedAttribute->notEmpty()]<drop/>

Use one of the following two forms to lead into the table depending upon whether you want table numbering or not. Note that you will need to post-process the output document to get the right table numbers by selecting all text in the document (select all) and the updating the fields (just bring up the menu over one and select update field <drop/>



Attributes for [cl.name/]

Table 1: Attributes for [cl.name/]

<drop/>

<table><drop/>

		Attribute Name

		Type

		Multiplicity

		Access

		Stereotypes

		Description





[for (p:Property|cl.ownedAttribute)]<drop/>

		[p.name/]

		[p.type.name/]

		[if(p.lower=p.upper)]1[else][p.lower/]..[if(p.upper=-1)]*[else][p.upper/][/if][/if]

		[if(not(p.isReadOnly))]RW[else]R[/if]

		[for (st:Stereotype | p.getAppliedStereotypes())]<drop/>

[st.name/]

[for(oa:Property|st.ownedAttribute)]<drop/>

· [if oa.name.contains('attribute')]AVC: [p.getValue(st, oa.name).oclAsType(EnumerationLiteral).name/]

[else]<drop/>

· [if oa.name.contains('invariant')]isInvariant: [p.getValue(st, oa.name).oclAsType(Boolean)/]

[else]<drop/>

· [if oa.name.contains('value')]valueRange: [if (not p.getValue(st, oa.name).oclIsUndefined())][p.getValue(st, oa.name).oclAsType(String)/][else] no range constraint [/if]

[else]<drop/>

· [if oa.name.contains('support')]support:  [p.getValue(st, oa.name).oclAsType(EnumerationLiteral).name/]

[else]<drop/>

· [if oa.name.contains('condition')][if (not p.getValue(st, oa.name).oclIsUndefined())]condition:[p.getValue(st, oa.name).oclAsType(String)/][else] <drop/> [/if]

[else]<drop/>

[/if]<drop/>

[/if]<drop/>

[/if]<drop/>

[/if]<drop/>

[/if]<drop/>

[/for]<drop/>

[/for]<drop/>

		[for (c:Comment | p.ownedComment)] <drop/>

[c._body.clean()/]

[/for]

 





[/for]<drop/>

</table><drop/>

[else][/if]<drop/>

[/for]<drop/>

Data Types

[for (dt:DataType | DataType.allInstances()->sortedBy(name))]<drop/>

[if dt.oclIsTypeOf(DataType)]<drop/>

[dt.name/]

[for (co:Comment | dt.ownedComment)]<drop/>

<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>

Applied Stereotypes:

[for (st:Stereotype | dt.getAppliedStereotypes())]<drop/>

· [st.name/]

[/for]<drop/>

[if  dt.ownedAttribute->notEmpty()]<drop/>

Use one of the following two forms to lead into the table depending upon whether you want table numbering or not. Note that you will need to post-process the output document to get the right table numbers by selecting all text in the document (select all) and the updating the fields (just bring up the menu over one and select update field <drop/>



Attributes for [dt.name/]

Table 1: Attributes for [dt.name/]

<drop/>

<table><drop/>

		Attribute Name

		Type

		Multiplicity

		Access

		Stereotypes

		Description





[for (p:Property|dt.ownedAttribute)]<drop/>

		[p.name/]

		[p.type.name/]

		[if(p.lower=p.upper)]1[else][p.lower/]..[if(p.upper=-1)]*[else][p.upper/][/if][/if]

		[if(not(p.isReadOnly))]RW[else]R[/if]

		[for (st:Stereotype | p.getAppliedStereotypes())]<drop/>

[st.name/]

[for(oa:Property|st.ownedAttribute)]<drop/>

· [if oa.name.contains('attribute')]AVC: [p.getValue(st, oa.name).oclAsType(EnumerationLiteral).name/]

[else]<drop/>

· [if oa.name.contains('invariant')]isInvariant: [p.getValue(st, oa.name).oclAsType(Boolean)/]

[else]<drop/>

· [if oa.name.contains('value')]valueRange: [if (not p.getValue(st, oa.name).oclIsUndefined())][p.getValue(st, oa.name).oclAsType(String)/][else] no range constraint [/if]

[else]<drop/>

· [if oa.name.contains('support')]support:  [p.getValue(st, oa.name).oclAsType(EnumerationLiteral).name/]

[else]<drop/>

· [if oa.name.contains('condition')][if (not p.getValue(st, oa.name).oclIsUndefined())]condition:[p.getValue(st, oa.name).oclAsType(String)/][else] <drop/> [/if]

[else]<drop/>

[/if]<drop/>

[/if]<drop/>

[/if]<drop/>

[/if]<drop/>

[/if]<drop/>

[/for]<drop/>

[/for]<drop/>

		 [for (c:Comment | p.ownedComment)] <drop/>

 [c._body.clean()/]

[/for]







 [/for]<drop/>

</table><drop/>

[else][/if]<drop/>

[else][/if]<drop/>

[/for]<drop/>

Enumeration Types

[for (dt:DataType | DataType.allInstances()->sortedBy(name))]<drop/>

[if dt.oclIsTypeOf(Enumeration)]<drop/>

 [dt.name/]

[for (co:Comment | dt.ownedComment)]<drop/>

<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>



Contains Enumeration Literals:

[for (e:EnumerationLiteral|dt.oclAsType(Enumeration).ownedLiteral)]<drop/>

·  [e.name/]:

· [for (co:Comment | e.ownedComment)]<drop/> 

· <dropEmpty>[co._body.clean()/]

· </dropEmpty>[/for]<drop/>

[/for]<drop/>

[else] [/if]<drop/>

[/for]<drop/>

Primitive Types

[for (dt:DataType | DataType.allInstances()->sortedBy(name))]<drop/>

[if dt.oclIsTypeOf(PrimitiveType)]<drop/>

 [dt.name/]

[for (co:Comment | dt.ownedComment)]<drop/>

<dropEmpty>[co._body.clean()/]</dropEmpty>

[/for]<drop/>

[else] [/if]<drop/>

[/for]<drop/>



Normal back matter in the document.



</gendoc><drop/>
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