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Palette Customisation in Papyrus MDT

1. Introduction

This report contains developer documentation ferithplementation of diagram palettes in
Papyrus.

In this document, Papyrus will always refer to tBelipse MDT implementation (see
http://www.eclipse.org/modeling/mdt/?project=pamm)ru

The various step of the GMF process used to prothe&MFgen file of a diagram are not
reminded in this document. This document focusesnodification directly made over the
GMPFgen file. For more information regarding GMFe tiliser should read dedicated document
available on GMF websitén{tp://www.eclipse.org/modeling/gmi/

2. Installing the development environment

The basic steps first:

=1 Install the "Modelling" bundle of Eclipséitp://www.eclipse.org/downloads/
[l Install the SVN client over Eclipsétfp://www.eclipse.org/subversiye/

2] Get Papyrus sources from its repository
(svn+ssh://dev.eclipse.org/svnroot/modeling/orgpsel. mdt.papyrus)

Do not forget to download gmfgen extension plugial ather development tools located in
trunk/plugins/developers:

[=Jorg.eclipse.papyrus.codegen (specific code geoaiati
<] org.eclipse.papyrus.def (code generation templates)
=] org.eclipse.papyrus.gmfgenextension (gmfgen madehsion and tools)

For an easier access (directly usable in your dgweént environment without starting a test
workbench), it may be better to export a build cddegen” and "gmfgenextension™ in your
development Eclipse installation:

Open the plugin.xml file (from either "codegen
Select "export wizard" in the overview tab
Select the plugins to export ("codegen™” and "gméxéension™ here)
Choose "Install into host repository" as shownrhia picture below.

gmfgenextension™)

(=] (=] (=] [=]
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3. Overview of the Papyrus extension for GMFGEN model

An extension point exists in GMF framework to defipalettes in a plug-in. This extension
point lets users complete or modify an existingefial defined in another extension. This
extension point is divided into 3 aspects.

A first aspect is the “pre-definition” of tool erds. These predefinitions can be later used in
other editors. The zoom + and -, the selection, ttd geoshapes are defined this way. So
each gmf-based editor is able to use these entfigeu don't want these basic predefined

entries, you even have to remove them using thettpa¢xtension point. They are present by
default.

The second aspect is using the predefined enwiekescribe the palette. For example, the
palette A can use a tool with a particular id pfeuel in a palette B, it removes another one
from palette C, etc.

The last aspect is the standard definition of wdfies. It is similar to the first aspect. The
only difference is a simple field in the extensfoint that indicates if the specification of the
tool entry is only a definition, or both definiti@nd usage.

By default, GMF-generated diagrams do not useekisnsion point. They generate a pseudo

factory. As the editor is created, the palette rsqirogrammatically filled with entries. This
method has 2 disadvantages:
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- Standard palette does not have the same behawsoothar palettes. As it is not
provided using a standard provider/factory couftlés not possible to manipulate it
like other palettes. It is easier considering ttendard palette like other ones. This
way, customization tools are directly manipulatingstom elements; no special
treatment has to be done for the standard palette.

- The standard provides standard tools! In factravigles the basic elements to create a
class, a package, a comment.... If these defistaye embedded in the code, it is not
possible to use them using palette extension péiotv can the user remove an
element that has not be define using the standdemh&on point!

The goal of the document is to describe how ovéevihie standard generation using Papyrus
tools.

4. Modifying an existing GMFgen model

The default GMFgen generated from the various impotlels already contains a definition of
the palette. This definition is not complete. letfat does not contain the icon definition for
the tool entries (the group, node and link tools i have theirsmalllconPath and
largel conPath filled).

An action has been added to the GMFgen editor gomenu. It works on Palette/Tool
Group /Tool entry elements. It generates (or ttigshe two fields for the icon path. For the
palette elements, it delegates the generation Iteuddgroups. For the Group element, it
generates the icon for the group and its sub tdads.the tool entries, it generates the icon
fields for the selected element only.

It currently only works for elements directly lindkéo the UML model. For example, it works
correctly with Comment Node, but not with the Comment Links. In the claBagram,
Comment links and Constraint links were the onbléments that were not filled correctly. If
an element has already been filled, it does notrimeeprevious values.
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5. Generating code

After icons fields are valued, standard Papyrusecagneration is made. The only
modifications to apply are the removal of the alyeaexisting extension points in the
plugin.xml file. In fact, xpand has sometimes pevb$ to override previous extension points.
In the class diagram, the only palette definitiomswihe removal of theote tool. Once this
extension has been removed, generation is gensadlty(from an xpand point of view!).

Thanks to theprivate and package visibility used in GMF editor basic class, it wast
possible to complete or modify the menu providedhe palette! So some code has been
duplicated and modified in the custom class defjrtime class diagram editor. In fact, only
one line was modified.
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<code>

vi ewer . set Cont ext Menu( new Papyr usPal et t eCont ext MenuPr ovi der (vi ewer));

</ code>

This new context menu overrides the standard gahe&tnu provider, to add the possibility to
select the list of palettes that should be visdrlaot.

Some custom code was also added to the diagrawor ethss, it has been added in the code
generation instead of the custom class. This codearns the preference listeners. In fact, the

editor is listening to the palette provider, si&knbws when preferences have change for the
palette. If the palette display selection has ckdng can update the palette viewer.

For archive, code that has been added:

Editor now implements a new interface

<code>

public class Um C assDi agranfor Mul ti Edit or ext ends
org. ecl i pse. papyrus. di agramcl azz. part. UMLDi agrantEdi tor inplenents
| Provi der ChangelLi st ener {

</code>

interface implementation
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<code>

| **

*/

public void provi der Changed( Provi der ChangeEvent event) {

/1l update the palette if the palette service has changed

i f (PapyrusPal etteService. getlnstance().equal s(event. getSource())) {

PapyrusPal ett eServi ce. get |l nstance() . updat ePal ett e(get Pal etteVi ewer (). get Pal
etteRoot (), this,

get Def aul t Pal ett eContent ());
}
}

</code>

Listener add/remove

lines added in constructor
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<code>

/**

*/
public UMLD agrankditor() {

super (true);

/!l adds a listener to the palette service, which reacts to palette
custom zati ons

PapyrusPal ett eServi ce. get I nstance(). addPr ovi der Changeli stener (this);

}

</code>

dispose method updated

<code>

/**

*/

public void dispose() {

/'l renmove pal ette service listener
/'l renove preference |istener

PapyrusPal ett eServi ce. getl nstance().renmoveProvi der ChangelLi stener (this);

super . di spose();

}

</code>

palette menu provider
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<code>

protected Pal etteVi ewerProvi der createPal etteVi ewerProvider() {
[...]

}

</code>

6. Customizing palettes

This concerns the local definition of palettes. &logefinition means that the xml file defining
the palette is stored in a predefined place orditle These palettes are not provided using a
plugin, but are referenced in the workbench usirgfgoences. This way, every user can
define its own palette without creating a plugirpert it and install it. The local definition
should be exportable using a wizard. Such wizamlishextend the new plugin wizard. This
way, users could define locally a palette, and @quiblish it with a plugin.

Another way of exchanging the palette should bengport/export XML palette definition.
This would allow users to use their local palettefirdtions through several different
workspaces. In fact, eclipse preferences are nayal kept from one workspace to another.
An example of this feature is the java code foreratit is possible to exchange format
profiles with people using a xml file.

A customized palette can also provide new toolses€hnew tools in Papyrus can be for
example the creation of elements with stereotyresdy applied on them. This let the user
adapt the standard Papyrus tool to a particularastowf modeling. More explanation on this
feature can be found in chapter 6.2

6.1.Toggling palette visibility

When selecting the “customize” menu of the paleit@ew window appears. This let users
select which palettes are displayed, and whichasaénhidden for the current kind of diagram.
For example, if the user is currently using thessldiagram editor, all palettes for the class
diagram will be shown. User can check or uncheekplettes to toggle the visibility of the
palette.
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= Customize Palette
Awvailable Palettes PEELE PR nothing selected
+= 3tandard
== PapyrusUMLClassDiagram Standal | & &2 packages
=Jr=Class Diagram Generic palette #-00 Classifiers
W Testl +- 2 RelationShips
W Testz +-0] Features
+-05 Template
4= Drawerl
4= Drawer2
+-[] Beqginner
< E
[ [0]'4 ] [ Cancel ] [ Apply ]

The icon#] describes a palette defined by the GMF standdettpaextension point. In this
case, 2 plugins have contributed to the palettéHerclass diagram. The first one is the one
generated from the GMFgen file. The second one sdmen a second plugin.

The icon [ describes local palettes. These palettes are awiylable in the current
workspace, as they are defined using the eclipsfergnces system.

The check box on the left side indicates that detpe is visible or not.

= Customize Palette

ihple Palettes PaLEtgrSEt::gard Nothing selected

]
[

= PapyrusUMLClassDiagram Standal | . o2 Packages
= Class Diagram Genetic palette +- 57 Classifiers
0= Testl ++55 RelationShips
i Testz +-05 Features
+-55 Template
+-[= Drawerl
+ = Drawer2
+-[#] Beginner
P >

(0] H Cancel H Apply

6.2.Defining a new palette
Local definitions of palettes can be managed usimeybutton above the list of available

palettes. Some of these buttons are available whign a local palette is selected in the
window. A local palette is the palette with thersig
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Creating a new local definition of a palette

This can be achieved by selecting the blifbm new wizard appears, it is divided into 2
pages.

The first page asks for information about the palefhe most important thing here is to give
a name to the palette. This name is the informattftown when the user wants to toggle the
palette visibility, the list of available palettetc.

Fs

BX]

Local Palette Information — J’J

Marme*;

ra
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The advanced button toggles advanced informatieludi visiblity. Standard users should
never modify these fields. The fields in this patbw fine customisation for the palette. For
example, the id of this palette is defined heraumque ID is generated, so user should not
modify it.

Fis

[
=]
&

Local Palette Information — JJ ,

Marme*;

Identifier*: | RS5211865_1257358520966
EditarID*: | org.eclipse, papyrus, diagram, clazz

Priority*: | Medium

Sets the paletke priority, It determines which palette provider is conkributi
This contribution should hawve at least a priority higher than predefined tog

3

—

The second page is the definition of the paletteéant.
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Local Palette Content iﬂj—

Available Tools; = Palette Preview: CH wes a2
LML tools (= MyPalette!

: Abskraction
# Bssociation
/" BssociationBranch

E Associationlass
E Class
E ClassifierTemplateParameter

=1 Comnrnent

=1 Cormment link,

= | Component

{7} Cu:uns!:rafn!: B M

L

®@

On the left side of the window, all predefined ®ale available. For example, each tool from
the standard class diagram is available for seleati this window.
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The combo menu provides the list of already appledfiles on the current model -
remember we use an opened editor to customize akedtga This list also displays the
standard UML tools for the given diagram.

[0
o

Local Palette Content = j

Available Tools: Sl Palette Preview: CH ae

a

Standard V (&= Default

Standard
LML kools

#- & InterfaceRealization
+ Miodel
=148 Cperakion
£ Create {Operation)
! 8% Destroy (Operation)
=7 Package
~E3 Framewark (Package)
-3 Modellibrary (Package)
+a: Packagelmpart
-E;:, PackageMerge
=1-EE] PrimitiveType

ey

The "UML tools" displays all UML elements that haarereation tool for the diagram.

As one profile is selected in the combo, a newdetools is presented. We present the
customization of the palette using t®andard profile in this case. It is important to note that
this generation is automatic; this means that 8e does not have to manipulate some code
or install plugins to have access to these todisyTare generated as soon as the user wants to
customize his palette. These palette containingeigeed tools for a given profile disappear
when the profile is removed, and are shown as asdhe profile is applied.

It is also interesting to see that a single palette contain several tools that create elements
stereotyped from different profile! There is no iiation for a single profile. If the palette is
dependant of several profiles, the palette wilhien as soon as one profile is not applied.
All profiles must be applied if the user wants fadette to be shown.
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[0 3 =

P
(2)

Local Palette Content m-'jl !

Available Tools: f (=10 | Palette Preview: AT =
| Standard V = Default
[ B InstancesSpecification |

3 E Interface
I 2, InkerfaceRealization

=0 Package

d a: Packagelmport
=)

=-EE PrimitiveTyvpe (sl

£ Create (Operation)
“-E88 Destroy (Operation)

~E3 Framewark (Package)
~E3 Modellibrary (Package)

;:, FackageMerge

As we can see in thevailable tools list, a set of elements is displayed. They cowadpo the

list of
when

metaclasses having a creation tool foraeent diagram type (the same list displayed
theUML Tools item is selected in the combo). In the example aptive tool creating

anOperation is selected. The sub-items of this tool are neslstorhese new tools also create
an Operation, but with a stereotype already applied on it.He tase of th&andard profile,
we can create aDperation stereotypedreate or Destroy.

The available tools list can be ordered differentiging the/= icon on top right of the
available tools viewer. This icon toggles the kofdlisplay for the tool.

The first kind of view is the structure describdxbee: a tree composed by UML tools.
The tools have leafs, which are tools that crela¢esame kind of UML element, but
with a particular stereotype on them.

The second kind of view is a tree structure als first level is composed by the set
of stereotypes present in the profile. The leaftheke stereotypes are the set of tools
that can create a stereotypable element. For exarntipére will be the stereotype
Create, with leafs for creating an operation stgyeed Create, a reception, a usage,
etc.
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L I ILJW

Local Palette Content i ig

Available Togls: S Palette Preview: BT
(== Defaulk

| Standard

EI@ Auxiliary
@ BuildCamponent
w ] cal
o S
-8 Create {Operation)
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E Document
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©
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On the right side, a preview of the palette is smoWhe tools on the top right corner build
new elements in the palette. For example, theitistcreates a new “Drawer”, the second
oné7a new “separator” and the third afiga new “Stack”.

U
o

Local Palette Content = “"’E'j

fvailable Tools: & ¢ Palette Preview: CH wee 1
| Standard :V." (== Defaulk

' +E Auliary i~
- @ BuildComponent (W
-2 Call
= [Creste

§83 Create (Reception)
- e Create (Usage)
+ @ Derive
= Eﬂ Destroy
i ~48% Destroy (Operation]
; ﬁ Destroy (Recepkion)
[+ 51' Document
+ ] Entity el

| mm

Drag and drop from the list of available tools e fpalette preview is possible, as the drag
and drop inside the palette preview. When draggingelement from the available tools, it

creates a tool in the palette preview. When draggiside the palette preview, it moves the
element from one place to another.

There are a few rules to respect when buildingletiea

- Drawers must always be direct children of the paletot. Thus a drawer can not be
placed in a drawer.

- Tools and separators must be placed in a contaimestack or a drawer, they can not
be placed directly on the palette rodhis means that the first step when creating a
palette isto create a new Drawer.

- A stack must contain only tools, no separator amdtacks.
- If atool is present twice in the same drawer aclstit will be present only once in the
real editor palette.

18/21




Palette Customisation in Papyrus MDT

6.3.Updating a new local palette
It is very hard, if not impossible, to create a dqumalette from scratch. There is always a

misplaced element, a missing one, etc. Thus, tbal jpalette definitions can be edited and
updated. This is done when selecting a local palettthe customize dialog window, and

pushing the “edit” buttdt¥.

This opens a wizard similar to the previously pnése one, the only difference is the fact that
fields and palette preview are already filled wattisting configuration.

6.4.Deleting a local palette definition

When a user wants to remove a local palette defimirom its workspace, he can delete the
definition he wants. He can select a local paletie select the “delete” butle.

WARNING: This removes definitely the palette. It is impossible to recover this palette
configuration!

6.5.Export a palette

Not implemented yet... the PDE wizard for a newgpiyproject should be extended for this
functionality.

6.6.Import a palette

Not implemented yet... an XML parser should be duipon the plugin.xml file, to build a
local palette from palette defined by a plugin.

A second import action should be done to exchaagal Ipalettes. The xml file is currently
stored in the “.metadata” hidden folder in the vamp&ce. This file can be copied to export a
local palette. A way to import such XML files shdude done in the new palette wizard.

7. Defining palette using plugins

As said in previous chapters, the goal of the geriggation modification was to allow the
reuse of predefined elements. These predefinedealismlike the tool that createsCéass,

can be used in a palette definition using the GMletpe extension point. The standard palette

generated by the gmfgen itself currently useskimd of extension.

Thus, a tool developer or a methodology provider lmaild and publish his own palettes. For
example, several palettes could be furnished ®cthss diagram.

Two possibilities for the palette selection cardbgeloped.
- Selection by the user

This first solution is already present. User caledethrough a context menu in the
palette which palettes he wan to display.

19/21




Palette Customisation in Papyrus MDT

@ classdiagram.amfgen ~ 3 *modell.di 23

| 53 Palette [»

(madel) [ & &

Classz Tmodel)
4
G Hodell | 1 Packages

=1 Modelo E= Model

<LNDEF [ Package

o i’ Ef {7} Constraint
el Modert ] S oass] {yrigust CFagETT— "
e eClaSSDD ‘—:E:_s_i%dell::l\-ﬂodelﬂ I {2} Constraint link

Class1 — J— Y
pdsociatiogo (modeclll‘;s.zﬂﬂodelﬂ) Thiz iz the body comment +, @i >
] class

= | Component

[~ ety TRT TIAT A e
Instancespecification| Lavout 3

Property0: Enum. .. Use Large Icons

Customize. .. t
Settings... l
v PapyrusMLClassDiagram Standard Palette | Palettes o
v Class Diagram Genetic palette I:' ——

{modell} W Testl = cfeef £l

+Enumer ation:
Enurierationd + Property0: <Undel
EnurnerationLiterald ] Class
EnumerationLiterall
EnumerationLiteral2

EnurnerationLiteral3 + OperationD{in <Undefineds= int, in Class01): DZ2 (= Haustan B
EnumerationLiterald + Operation ()

v Testz
\

-

+ = Comment fi
"

= | Component

=y Comment
{7} Constraint
Q Class

w

< b3 [#] Beginner

E%NewDiagram Py gg UseCaseDiagranm E%CIassDiagram

« Selection by configuration

A tool like a model-based configuration or eclipaetivities should be able to
configure the tool given the current step in theell@oment process. The tool can be
configured; activities or configuration should ndve implemented to have such
behaviour. The user would not have the right to ifigodis palette in this kind of
situation.
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