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Create a new diagram template

Emew R [ B
Select a wizard —
Create a new DiagramTemplate model r

o c—

Wizards:
|t'§.f|:ue filter text

[ Graphical Modeling Framework ;I
= Java
[ Java Emitter Templates
[~ Model to Model Transformation
[~ MaDisco
[ Papyrus

----- t? Diagram Template
Papyrus Model
{é‘ Papyrus Project
[z Plug-n Development
-G SVN
[ Tasks
-[== User Assistance
= WindowBuilder LI

® < Back Mext = Eimist Cancel




Editor overview

Prefix used to name the
diagram: prefix+name of the
owner

Name of the

diagram The model to apply

the template on

Root to start search
definition

Clear specific information:
remove application on a
specific model

T template.diagr = 53

) Execute | Model: |

Load from workspace... |

I_<I='| . | 4 | Tr | I, | ulfnl Mame: iagramDeﬁniﬁun\ I Description:
Diagram Prefiv: | Diagram- \ /
definitions Root: [Model 1 Select roat |
Diagram kind:

N\

O Y= uUML stateMachine Diagram

O £z umL Activity Diagram

D ElSysML Parametric Diagram

D ELIML Communication Diagram

D g: UML UseCase Diagram

O EESysML Blodk Definition Diagram
D UML Composite Structure Diagram
D E SysML Requirement Diagram

D HUML Sequence Diagram

O fE,UML Package Diagram
M1 BBsu il ornfils Misaram

] AJI| pr SpeciFicl xl ﬁ}l {Bl What:

For:

The kind of diagram
to create

[
@y Alll gg Specificl

Selection I Recursively I SubTypes I Stereotyped by I

For which element a diagram

should be created and What
should be shown in it = Recursively means that the search for elements will be

done recursively from the root

= Subtypes means that the search for elements will try to
mach the type specified AND its subtypes

\

= Stereotyped by is a string consisting of comma separated
T qualified names of stereotypes (e.g. SysML::Blocks::Block).
- The search will try to match this stereotype applications

|

=

Select what should be
shown




Case study

e e Create class diagrams for
-7, <Package Import> UML Primitive Types a l l pac kages

=-E3 «Package=P1

=-F7 <Package> P11
: Elg “Clazs > ClassAl = ShOW ClaSSGS
L H-E <P ty > dassEE : ClassBB .
0 <Closss ot = Show attributes and
. [ <Assodation> dassAA_dassBB_0 .
EIQ <(Class > Classh Operatlons

------ §8 <Operation> Operation0 ()

E1-E7 <Package> P2 = Show associations

EIQ < Class > ClassB

[+-[E3 <Property> Property0 : String ® C re ate an aCtiVi ty

LF". <Property > Propertyl : Integer

B3 <Package > Packagel o ° o
LA diagram for activity1

----- @ <Initial Mode > InitialMode1

----- 2 <Opaque Action > OpagueAction 1 [ | ShOW ContrOlFlOWS

----- &9 <0Opague Action> OpagueAction2

----- ® <Activity Final Node > ActivityFinalMode 1

""" /" <Control Flow> ControlFlow1

""" /" <Control Flow> ControlFlow?

""" /" <Control Flow> ControlFlow3

E-d8} <Activity> activity?

""" @ <Initial Node > InitialMode 1

----- &2 <Opaque Action > OpagueAction 1

----- ® <Activity Final Node > ActivityFinalMNode 1
""" /" <Control Flow> ControlFlow1

""" /" <Control Flow> ControlFlow2
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Template editor

Create Apply

generic
templates

template to a Execute the
Jollaljfe template
model




Create generic templates
Create class diagrams for all packages

3-Select the type of the element you want to
create diagrams for. Here, select Package

Diagram kind: &£ sglect a type to process
O e UML stateMachine Diagram

O EzuML Activity Diagram e EDE

| E‘S?SML Parametric Diagram O E comment -> Element [Drg;ﬁirpse.umll.uml.Cnmment] =
O =k UML Communication Diagram O El Eement -> EModelElement [Arg. edipse.uml2.uml. Elem
[ 28 UML UseCase Diagram | W= }Package -> Namespace, PackageableElement, Templa
] B@sysvL Black Definition Diagram O El PackageableElement - NamedElement, Parameterabl
O LIML Composite Structure Diagram O E namedElement -= Element [org. edipse.uml2.uml.MName
O E SysML Requirement Diagram O H oependency -= PackageableElement, DirectedRelatior
O H'LIML Sequence Diagram 1-Select a diagram kind to [0 H pirectedrelationship -> Relationship [org.edipse.uml2
O ®e,UML Package Diagram S O E relationship -> Element [org.edipse.uml2,uml.Relatior
[0 BaumL Profile Diagram O E namespace -> NamedElement [org. eclipse.uml2.uml.N
| SysML Internal Block Diagram O El Eementimport -> DirectedRelationship [org.edipse.un
BRUML Class Diagram O El PackageImport -= DirectedRelationship [org.edipse.ur

O B constraint - PackageableElement [org. eclipse.uml2.L
O E valuespedification -= PackageableElement, TypedEler

For: , @ Al | 3:,5—3 SpEGific | ¥ | dl} | '\n-" | O H TypedElement -> MamedElement [org.edipse.uml2.um
= = H Tune -= PackansahleFlement Tara.edings. oml 2. oml Ty
Selection | Recursively | SubTypes /| Stereotyped by | P »
selectAl | Deselectal |

@ Ok I Cancel |

2-Select “All”




Create generic templates
Show classes

1-We want to create diagrams 3-We want to process all the

for all packages recursively classes 1ol

Select the types:

O H Type -= PackageableElement [Drg.edipse.umll.uml.Tin
O H assodation -> Classifier, Relationship [org.edipse, uml
Far: (] Alll o5 Spe-:ifi-:l ) | + | 4L | What: £y Alll i SpeciFicl O H classifier -» Namespace, RedeﬁnableElement,Type,'lJ
O H ceneralizationset - > PackageableElement [org. edipse

Selection | Iie::l,lrs.i'u'eh-I | SubTypes | Stereotyped by | S eaAnnotations : EAnnotation
" Substitution -» Realization [org.edipse,uml2.uml, Subs
@ Package ] [ | & ownedComment : Comment D E
= nameExpression : StringExpression O H realization -> Abstraction [org.edlipse.uml2.uml.Reali
= elementImpart : Elementimpart O H abstraction - Dependency [org.edipse.uml2.uml, Abs
&2 packagelmport : Packagelmport O H opagueExpression - ValuesSpecification [org.edipse..

d# ownedRule ; Constraint O H peployment -= Dependency [org.edipse.uml2.uml, Der
53 templateBinding : TemplateBinding

i ) eploymentSpedfication -= Artifact [org.edipse.uml2,
O H oepl tSpedficati Artifact [org.edi 12
= ownedTemplateSignature : TemplateSignature ] ) ] )
2-We want to add Classes: these = packageMerge : PackageMerge O E artifact -> Classifier, DeployedArtifact [org.edipse.un
are packaged Elements Sx+packagedElement : PackageableElement [0 H manifestation -> Abstraction [org.edipse,um|2.uml.Mz
= profileapplication : Profileapplication O H sehavior -> Class [org.edipse.uml2.uml.Behavior]
% [EFClass - EncapsulatedClassifier, BehavioredClassifier

H rehavinredrlassifier -= Classifier Tnra.edinse.oml? o
»

selectAl | Deselectal |

4-Select Class

® oK I Cancel |




1-Select the “All classes”

For: () Alll £5 Specific *l {El {Bl

Create generic templates
Show attributes and operations

3-We want to process them all

What:

/

@y Alll Igg Specificl

Selection I | Recursively | SubTypes | Stereotyped by |
B & Package | (|
@y Class - packagedElement [ |

2-We want to add Attributes

=ownedTemplateSignature ; TemplateSignature
Srgeneralization : Generalization

FErsubstitution : Substitution

FteollaborationUse @ Collaborationlse
SrownedUseCase : UseCase
townedAttribute : Property
= ownedConnector : Connector
53 ownedBehavior : Behavior

StinterfaceRealization : InterfaceRealization
StownedTrigger : Trigger
SrnestedClassifier : Classifier
SrownedOperation : Operation
SrownedReception : Reception

Far: ) Alll o5 Specificl ¥ | s | 4L | What:

[

L4]

Selection | Recursively | SubTypes | Stereotyped by |
E & Package | O
= @y Class - packagedElement [ |

g,r Property - ownedAttrit O

5-We want to add Operations

=ownedTemplateSignature : TemplateSignature
Fhaeneralization : Generalization
Frsubstitution @ Substitution

2 collaborationlse : Collaborationlse

S ownedUseCaze : UseCase
SownedAttribute : Property

S ownedConnector : Connectaor

St ownedBehavior : Behavior
StinterfaceRealization : InterfaceRealization
S ownedTrigger : Trigger
FtnestedClassifier 1 Classifier

townedOperation : Operation
StownedReception : Reception
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L]

& Select types to process

Select the types:

=0l

H Property - StructuralFeature, ConnectableElement, Dep
O H roX -= Property [ora.edipse,uml2.uml.Port]
O E exteNsionEnd -> Property [org.edipse.uml2.uml.Extensio

4-Select Property

[« | i

Select All | Qeselect.nlll

@ Ok I Cancel |
1ol

Select the types:

Hioperation -> BehavioralFeature, ParameterableElement,

6-Select Operation

4 | |

Select All | Deselect All |

o]

———m

Cancel |




1-Select the “All packages”

3-We want to add them all

N

£ Select types to process

For: ] Alll o5 SpeciFicl ® | + | 4L | What: Ey Alll a5 Specificl
Selection / | Recursively | SubTypes | Stereotyped by | Sefnnotations : EAnnotation
B &y Package % StownedComment : Comment

= @ Class - packagedElement
@y Property - ownedAttrit
@# Operation - ownedOpe

ooond

2-We want to add Associations

(which are packagedElements)

=+nameExpression : StringExpression
St elementImport ; ElementImport
S packagelmport : PackageImport
StownedRule : Constraint
&3 templateBinding : TemplateBinding
=rownedTemplateSignature : TemplateSignature
S packageMerge ; PackageMerge

W i packagedElement : PackageableElement
S profileapplication ; ProfileApplication

4-Select Association

Create generic templates

Show associations

=10l x|

Select the types:

O H rackageableElement -> NamedElement, Parameterabl
O H rackage -= Namespace, PackageableElement, Templa
O H oependency - PackageableElement, Directedrelatior
O H constraint -> PackageableElement [org.edipse.uml2.L
O H valuespecification - PackageableElement, TypedEler
O B Tvpe -= PackageableElement [org.edipee. uml2.uml. Ty
=} Azzodation - Classifier, Relationship [org.edipse.uml
6 H classifier -> Namespace, RedefinableElement, Type, 1
O H Generalizationset -> PackageableElement [org. edipse
O H substitution -= Realization [org.edipse,uml2,uml, Subs
O H realization - abstraction [org.edipse.uml2.uml.Reali
O H abstraction -> Dependency [org.edipse.uml2.uml. Abs
O H opagueExpression - Valuespecification [org.edipse..
O H opeployment -= Dependency [org.edipse.uml2.uml,De
!_|| =] Dpnlnvmpnfﬂnpriﬁr;luﬁnn - Artifact Fnrn.F-Hins:F-.llmIE hl

selectAl | Deselectal |

® Ok I Cancel |




Create generic templates

Add this diagram definition

At this stage, the template is
generic

-,

=0

——/

G eXcuts | Model: | Load from workspace. .. | Uearl

|_|<>| o | xl b | @| Name: | DiagramDefirition Description:

Prefix: I Diagram-

Root: I Select raok |

Diagram kind:

O Y=UML StateMachine Diagram -
O £z uML Activity Diagram

D ES}'SML Parametric Diagram

|:| Q_’UML Communication Diagram

D §= UML UseCase Diagram

a EES\;SML Block Definition Diagram

D UML Composite Structure Diagram b
D E SysML Requirement Diagram

a HUML Sequence Diagram

-EEDiagramDeﬁnition

[ B&-.uML Package Diagram LI
Far: ) Alll o5 SpeciFicl i | 9F | 4L | What: iy ;ﬂ]l 58 Specificl
Selection | Recursively | SubTypes | Stereotyped by | SHelnnotations : EAnnotation
= E}' Package b [] SownedComment : Comment
= ,@; Class - packagedElement O =nameExpression ; StringExpression
E’ Property - ownedAttrit | elementImport ; ElementImport
,@; Cperation - ownedOpe 1 packagelmport : PackageImport
,@; Aszociation - packagedEler | ownedRule : Constraint

3 templateBinding : TemplateBinding
=ownedTemplateSignature ; TemplateSignature
S packageMerge : PackageMerge

Lt packagedElement : PackageableElement

2 profileApplication : ProfileApplication

Laboratory of Model Driven Engineering for Embedded Systems 10



Apply template to a specific model

1-Select a UML model to apply

this template on

7 template dagranTerpiate £

N\ =

AN

) Execute | Model: |

Load from workspace. .. | Clear |

|_|<>| o | xl qr | @| Mame: |DiagramDeﬁnitinn

Description:

Prefix: I Diagram-

DiagramDefinition

Root: |
kind:

Select raok |

2-Create a new diagram
definition

UML StateMachine Diagram
UML Activity Diagram

SysML Parametric Diagram

|:| Q_’UML Communication Diagram
D §= UML UseCase Diagram

a EES\;SML Block Definition Diagram

D E SysML Requirement Diagram
a HUML Sequence Diagram
[ B&-.uML Package Diagram

For:

D UML Composite Structure Diagram

[
gg Spedific |

What:

E]Alll ;’égﬁpeciﬁcl xl ﬁj‘l @;l

Selection

| Recursively | SubTypes | Stereotyped by |

SHelnnotations : EAnnotation

= E}' Package
= ,@; Class - packagedElement
E’ Property - ownedAttrit
,@; Cperation - ownedOpe
,@; Aszociation - packagedEler

i

SownedComment : Comment
=+nameExpression : StringExpression
sxelementImport : ElementImport
packagelmport : PackageImport
ownedRule : Constraint

3 templateBinding : TemplateBinding
=ownedTemplateSignature ; TemplateSignature
S packageMerge : PackageMerge

Lt packagedElement : PackageableElement

2 profileApplication : ProfileApplication

oooOog

Laboratory of Model Driven Engineering for Embedded Systems 11



Apply template to a specific model
Create an activity diagram for activity1

3-Select the element you want to create the
diagram for. Here, select activity1

& select an elem =nt to process

1-Select a diagram kind to create
Diagram kind: /

(M| T@U:Wachine Diagram -
$3 umOactivity Diagram E-[]ET <Packag> Packaged

D BS}'SML Parametric Diagram

D EUML Communication Diagram

D §= UML UseCase Diagram

O EESysML Block Definition Diagram
D UML Compasite Structure Diagram
D E SysML Reguirement Diagram

O T uML Sequence Diagram

[ %= UML Package Diagram

-8} <Activity> activity1
- [J58} <Activity> activity2

For:

gESpedﬁclslﬁllcl‘}l

Selection |I-"‘.».=_-nt:l_lrsi':.r»s_-l1J|I |AubT?pes |Stereut1,rped by | Selact Al | Deselact Al |

/ @ ok | conl |

2-Select “Specific”
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1-Select the “specific activity1”

For: / & Al

% speciic | %[ | 2|

Apply template to a specific model

3-We want to add them all

What:

Selection /

| Recursively | SubTypes

| Stereotyped b

5 activity1 (Activity)

(which are edges)

<

2-We want to add ControlFlows

w*
L

e ——

SrownedConnector : Connector
2 ownedBehavior : Behavior
SZinterfaceRealization : InterfaceRealization
StownedTrigger @ Trigger

2 nestedClassifier : Classifier
SownedOperation : Operation
rownedReception : Reception
SEownedParameter : Parameter
SFrownedParameterset @ Parameterset
variable © Variable

Snode : ActivityMNode

™ =redge : ActivityEdge

Srgroup @ ActivityGroup

4-Select ControlFlow

tDiagramDefinition

DiagramDefinition

5-Add this diagram definition

Show ControlFlows

& Select types to process

Select the types:

=101 %

O E activityEdge -> RedefinableElement [org. edlipse.uml2.um
ControlFlow -> ActivityEdge [org.edipse.uml2.uml.Contrc
O B objectFiw -> ActivityEdge [org. edipse.uml2.uml, Objectf

| i

select Al | Desclect Al |

@ o]

Cancel |
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Execute the template

« An empty Papyrus diagram must be created for the
UML model: use the Papyrus wizard

& New =] ]
Select a wizard p—
|.
Wizards:

|t‘r'pe filter text

(= Java Emitter Templates
(= Model to Model Transformation
(= MaDisco

(= Papyrus

Q} Diagram Template
-
{g Papyrus Project
£ Plug-n Development
H-{ SUN

(= Tasks

H-{z% User Assistance

H-{= WindowBuider

{2 XML

(= Other

T I O a0 B O e B

& Init Papyrus Diagram

Initialization information

Select language of the diagram

Diagram Language:

@ < Back I Next > I Eirishy Cancel

r F‘? SysML

v T UML
- x Profile

< Back

Finish

Laboratory of Model Driven Engineering for Embedded Systems

& init Papyrus Dingram ol [r— S
Create a new Papyrus model Select the root element
Create a new empty Papyrus model Select the root element
Enter or select the parent folder:
[Test Ex <Model> Model
= Test.
P
Advanced >
©) <o | worr |[Com | cwe @ ol T =
7
_-" —— ’
- -
e e == —— -,
-=" /
& Init Papyrus Diagram o ]
_ O] x| Initialization information
Select name and kind of the diagram
 Diagram Mame:
| MewDiagram
Select a Diagram Kind:
O %3 UML stateMachine Diagram
O £z umL activity Diagram
O S, UML Communication Diagram
D §= UML UseCase Diagram
O B3 umL Composite Structure Diagram
O B uML Sequence Diagram
- " > [ B, UML Package Diagram
O EEUI'“'IL Class Diagram
You can load a template:
O & uML model with basic primitive types (ModelWithBasicTypes.uml)
[” Remember current selection
Cancel | @ < Back Einish I Cancel I
R —
14



Execute the template

2-You get a report of what has

ﬁl Execute | Madel: |platForm:fresnurcej‘Testj’mndel.uml been added (green +). If
something matches the template
1-When your template is defined 9| e | 3| 43| 4t | mame: |DiagrambDefinition definition but failed to be shown

Prefix: | Diagram- on a diagram or a diagram
cannot be created, you will get a
red X for it

: Execute DiagramDefinition
i}DiagramDeﬁniﬁun Root: | Model

_ioix

= Model::P 1 {_ImGKQP3sEd-TfKcBRPk_Rg)

57 Model: P 1::ClassA { hMogeP3sEd-THKcBRPE_Rg)

57 Model: P 1::Classa:: Operationd {_ngHXgP 3sEd-THKcERPk_Rg)

57 Model::P1::P11 { MF-tEP3sEd-TfKcBRPk_Ra)

57 Model::P1::P11::ClassAd {SikeP 3sEd-THKcERPK_Ra)

5p Model::P1::P11::ClassAA: :dassBE | ofI08R 3sEd-TRKERPK_Ra)

=p Model::P1::P11::dassAA_dassBE_0 { o6I08_3sEd-THKcBRPk_Ra)

=1 Model::P1::P11::ClassBR (kh_waP3sEd-TERPK_Rag)

= Model::F2 {_Or-e8P3sEd-TfKcBRPk_Rg)

57 Model::P2::ClassB | rnlSoP3sEd-THKcBRPK_Ra)

57 Model::P2::ClagsB: Property0 {_s7ejcP3sEd-THKcBRFk_Rg)

57 Model::P2::ClagsB: Property 1 {_udESEP 3sEd-THKcBRPE_Rg)

=5 Model: :Packaged {_5SnlpsP3sEd-THcERPK_Ra)

=1 Model: :Packagel: :activity1 {_BY_Jow3tEd-TKcERPk_Rg)

=1 Model: :Packagel: ;activity 1:: ControlFlow 1 {_FLJ0P3tEd-TfkcBRPk_Rg)
=1 Model: :Packagel: ;activity 1::ControlFlow2 {_FoaitP 3tEd-THERPK_Ra)
=1 Model: :Package0: :activity 1:: ControlFlow3 {_G123cP3tEd-TfKcERPK_Ra)

@ Ok I Cancel |
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Result

% Model Explore 52 [ ProjectBxplo | = 0 |[ ¥ template.diagramTemplate M

BE AT
5 & £ ClassBE

= E= Model

=89 P1

=2 P11

: E Classaa
#-= Classes
B/ dassAA_cassBE_0 PITL Je——
EE Diagram-+11

classfa_classBE_0

E Classh
EE Diagram-P1 + classald: ClassAg
=B p2 Classas
' E ClassE + dassBB: Clas...
EE Diagram-P2
E-B3 Package0
-5 activityl
: ---T_ node {4)

F-t edge (3)
; - h Diagram-activity 1
E-dE activity2
EE Diagram-Packagel
-t packagelmport (1)

1|
By piagram-P1 IEE Diagram-P11 52 ]-EE Diagram-P2 | By Diagram-Packagen | 3 Diagram-activity 1




Limitations and Future work

 If the drag and drop feature is not well implemented
then the diagram generation will fail

= Post a bug to the developer responsible for the diagram that
failed.

o Expressivity is clearly not enough

= Use queries (Modisco) to define :
= for which elements diagrams are to be created
= what to show on each diagram

e Layout of generated diagrams is not always adequate
= Post process generation with advanced auto layout algos

= Let the template designer choose which layout to apply on a
diagram definition

e Report is too laconic
Sasdgrbose trace should be generated

_ 17 :
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