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« This tutorial contains the following sections :
— Create a Papyrus project with an Activity Diagram.
— Create a Papyrus model with an Activity Diagram.
— Create an Activity Diagram in an existing Papyrus model.
— Activity's properties.
— Create an activity node.
— Edit an activity node's name.
— Create an Activity Edge.
— Activity edges.
— Control nodes.
— Object nodes.
— Actions.
— Activity groups.
— Exception Handlers.
— Comments.
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) Create a Papyrus projectm "
with an ActivityDiagram
(1/3).

« Select the Papyrus perspective.

» Create a Papyrus project by :
Select a wizard
— U S i n g th e Creati O n Wiza rd : Create a project Far a new Papyrus radel (UML ar SwysML)

 Right click in Project wizarcs:

. |Papy
Explorer VIeW, =l (= Papyrus
o Select « New » > « Other ... »,
* Choose « Papyrus Project »,

@ < Back Mext = Fimist

— Or using the file menu action,

File Edit SmarkQWT  Window Help

AlE+Shift+r F

E.j Papyrus Project

e —
Clase ZEr] A5 [ 7] Project... =
Clase All Ll S [ Folder E
Save hrl4-5 =3 Papyrus Model

R %] Example...

Sate Al CEp|+-5hifE+-5

Rewyerk ] Other. .. Chrl+M
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) Create a Papyrus projectm"
with an ActivityeBDiagram

~lo/x|

* Fill the project name, o o =

Create a Mew Papyrus Project

Project narme:

v se default lncation
Location: |D:'|,Topcased_‘n.-'H‘1"'|,w0rkspace_intePapy'l,.ﬂ.ctivity_tutorial Efawse, .. |

choose File system: Idefault j

arking sets
 Select UML language, T ‘
Working sets: j Seleck,.. |

& New Papyrus Project ol =l
Initialization information . X
Select language of the diagram B

Diagram Language:

® = Bach Mext = | Einish I Cancel

v \BUML

I_ ﬁ SyshL
— i Profile

@ = Back

Einish Cancel
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) Create a Papyrus projectm"

with an Activity.Diagram
(3/3).

& New Papyrus Project — |EI|5|

Initialization information

« Select the UML Activity Diagram. a0
=
=i

Select a Diagram Kind:

D UML Composike Skructure Diagram

* A new project is initialized with @ = [ oo T [ o=

a model and an Activity diagram.

& Papyrus - Activity_tutorial /model.di - Eclipse

File Edit Diagram * JDiagram Papyrus  SmarkQWT  Window  Help

E‘-I-'z - JQ - “Tahoma ;"9 LI B 7 | PR s 'l E |'3_B_ > o3 - - ||1DD°-"'° 'I
|- B R TE T eE %

B Model Expl [ [ j = O |[~® model.di 2

=

[=11=F Ackivity_bukorial —
=____,.’ activityl
=l model.noktation

i ij madel.urml

:L;‘J org.topcased.modeler. templates. sysrl.qui
F-1=F Papy_proj

.[DA‘ Plugin_Resources

'[dJ' keskt

EH=F Tope_praj

'[:E- = kutorial 3001 [Rttp: ffsvnserver ., mdpjinndg
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D Create a Papyrus modél'wHE
an Activity:Diagram.

* You may also create a new Papyrus model in an existing project :

— Using the creation wizard : —
* Right click in Project Explorer view,
« Select « New » > « Other... », '_EB =
+ Choose « Papyrus Model », S j

@ = Back Mext = FEimishi | Cancel |

— Or using the file menu action. [ae smc woior

e on
Close -5 [ 71 Project. .. -
Close all CEr - Shifh+5 % Folder -
Sawe Chrl+S
Save As., ..

. m m l I+5Hif 1
° Th f ” th d I Save & Chrl - ShifES
e n ’ I e 0 e n a e, Rewert fﬁ' Other, . ChrlM
L

» Then follow the same steps as in the project creation.
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Create an Activity Diagram'in
an existing“Papyrus model.

* You may also add an Activity Diagram to an existing model :

— In the Model Explorer view, select the place where to add your diagram

— Select the Activity Diagram menu or click on the corresponding toolbar

& Papyrus - Papy_proj/ClassModel.di - Eclipse & Papyrus - Papy_proj/ClassModel.di - Eclipse
File Edit Diagram <~ J#Diagram | Papyrus SmartQWT  Window  Help File Edit Diagram “#Diagram  Papyrus  SmarkQWT  Window  Help
E‘*’E = J ) - “_ Diagrams  # IZZrEeatEe a new ;'J.:ti'-.-'it':.-' Diagram E‘*‘E - J ) - “Tahl:lma L”g LI B 1 |
o N ] Create a new Class Diagram g o7 S )
[ R b - o~ B R ? [#-%-6-c-r8-( mE2BTls%
P - E‘ Create a new Communication Diagram
%‘_ Model Expl &3 rﬁ_ﬁ Project Ex] = O Create a new Composite Structure Diagram %‘_ Model Expl &3 |.—|>:| Praoject Exq E‘Create a new Ackivity Dlagramh
ﬁ LE laz = <},:"lr:, = H‘Createanew Sequence Diagram @ Li &2 m <-}==§> =~
B B2 model T,a Create a new StateMachine Diagram = B2 model
E Class0 g2 Create a new UseCase Diagram E Class
E Class1 B, Create a new Package Diagram E Class1
ek Fackage0 EXRmm ) Packagel
E‘é MewDiagram 5----5'5 MewDiagram

ALOS
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g
Activity's pro

* An activity displays several properties in its heading part.
Here is an example with all these properties displayed :

P modelsdi 5

{ activityl «<precondition > preConditionl

Parameter(: Class1 < =postcondition=> postCondition] < <singleExecution
Parameterl: Class2 < <poskcondition == postConditionz

Parameter:
Class1

Parameterl:
Classz
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) T
Activity's properties (2/4).

* The « singleExecution » label appears when the corresponding properties
Is activated in the Properties view.

<P *models.di E2 =08

ﬂ -2 Palette [+

activityl IE '&J‘ L:'{ ﬂ
£

< «<singleExecution > =
QG & Nodes

_“J | LILI @ Initial node LI

EE MewDiagram i‘* MewDiagram &5

£
m
0]
]
I
0

i Eiiiiill'ii ﬁ i ~¥ Papyrus Notificatiun} @ Errar Log] @ Du:ucumentatiu:un} = Cu:unsu:ule}

oo < Activity > activityl
e

UML Mame: | activiey 1

Profile

Appearance Is Abstract: O true (& False Is Ackive: O true & false

Sdvanced Is Leaf: O true (& false Ie b eacdcomd 3 i @ False
Is Reentrant: Q true & false @Eﬂe Execution: & Falza
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g e
Activity's properties (3/4).

* You can add a parameter by clicking on the corresponding tooltip action,
after leaving the mouse on the header : &

ackivity1l

— An activity parameter node is also automatically added.

— Select the parameter and use the Properties view to edit its properties,

especially « Name », « Direction » and « Type ».
E’i"‘iiiiiii’ §= =08

21| 5% Palette [
Jm=a
o5 Modes &

@ Initial node

LAty

Paramel terl o7 Edges £
7 Control Flow

I
i‘* MewDiagram 3 J HE MewDiagrar |

E Properties 2 ~J Papyrus NotiFication} @ Error Log} Q Documen tationw = Console} =B = ¥ =0
# < Parameter> Parameter1
P
uML Marne: I Paramel terl
Praofile
Appearance Is Exception: O true @ false I Ordered: O true & false
Advance d Is Stream: O true @ false Is Unique: @ true O false
Direction: Iin [=] Effect: lcreate [=]
Wisibility: | public =
Default Yalue: |<Undefined> EI IZI Multiplicity : I 1 E
Tvpe: |<Undefined> El El
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T
Activity's properiies: (4/4).

* You can add a precondition by clicking on the corresponding tooltip action,
after leaving the mouse on the header :
i & {?}

activityl Ndd Constraink

g

* You can add a postcondition by clicking on the corresponding tooltip
action, after leaving the mouse on the header :

i f g

activityl

Add Constraint \

— Select the added constraint label to edit its name.

< <precondition > > Constraintl

activityl _onskraink2

< «<posktcondition == Conskraint3
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D

Create an

* You may create nodes in the activity :
— Select the appropriated node in the Palette,

— Click in the activity where you want to draw it.
[ IR  Pr—

[ @& G

ackivityl
o5 Modes L]

@ Initial node
@ Activity final
& Flow final

03 Decision node

10 Merge node

wm
iu Join node
[activityContentCompartment] D:’) Fork node
&) Activity Parameter
Mode

%5 Data Store Mode
0 Cpaque Action

[z8) Call Behavior
Action

) Call Operation
Action

@ Send Object
_— Action

o Send Signal Action
o5 Edges L]
" Contral Flows
+o% Object Flow

Zm Exception Handler

AtOeS

4
EE MewDiagram i‘* Example activity 55 I
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You may edit the name of an activity node :

— In the Properties view when the node is selected,

-
19

=3

il

=N =5 SAd

/7 Contral Flow

o3 Objeck Flaw
Zu Exception Handler

2 Link:

Ll |
EE MewDiagram h Example Ackivity 573 J

=~ = O

* B

M_” Papytis NotiFicatiorJ D] Ervar Log} (= Documentation} = Console}

— Directly by editing the label if it displays one.

.{’_.
i My Cuskormack
|!'h—l
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® < Activity Final Node> ActivityFinalNodel
]

uML Mamme: | rormalEndof activit]

Profile

Appearance Is Leaf: O true & False

Advanced wisibility [public =




) T
Create an Activity-Edge.

* You may create an activity edge between two activity nodes :
— Select the appropriated edge in the Palette,

— Click in the activity, from the source node to the target node, without
releasing the mouse button.

J f@ Send Object
Action
B Send Signal Action

[ o e | SLACEULEEDh

; Tl
[krue] o5 Edges 40

[ctivity ConkentCompartment] Control Flow ’

»o% Object Flow

Zm Exception Handler

_'|_I o Link

granm |h Example Activity Iﬁ MewDiagram 52 I

 Then, you may edit the edge's name in the properties view
(see previous slide for activity nodes).
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/p ‘-r—

Activity edges.
« There are two kinds of activity edges :

— Control flow :
paguefctionl
[krue]

 This kind of edge passes control tokens which allow an activity
node to start after another one. They can not carry objects nor

data.

[krue]
data data

 This kind of edge passes object and data tokens.

* When it links two object nodes, these must have compatible types,
in order that the tokens can pass from one to another through the
object flow.

* Most activity nodes have restrictions on the kind of their incoming and
outgoing edges. If you can not draw an edge between two nodes, check
whether there are specific restrictions.
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S
Control nodes«(1/4).

« Control nodes allow to structure the activity. These are :
— Initial node : allows to start the activity.

g,

[true]

* No edge can be drawn to an initial node, and only control flows can
be drawn from an initial node.

— Activity final node : allows to end immediately the activity.
e

* No edge can be drawn from an activity final node.

— Flow final node : allows to destroy all incoming token
(the activity is not ended if other tokens still exist in other flows)

%
* No edge can be drawn from a flow final node.
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T
Control nodes«(2/4).

g,

— Decision node : allow to choose one among several outgoing edges.

« Generally, incoming and outgoing edges must be of the same kind
(object XOR control flows) and there rEust be only one incoming
[true]

edge- [DrW
}v order ancente < <decisjonInputFlow ==
[ord Dt. d] . C_%
* There may be an input object flow, =

;i.\'_‘.“'_‘. [order accepted]

used as an input for the decision, instead of or in addition to the
usual incoming edge. This one has a specific label. To set this

decision input flow, use the Advanced tab of the Properties view :
W_’J Papyrus NotiFicatioﬂ@Ermr LoﬂQD oooooo tatioﬂ Echsole] iol=f|cf B = IE B Y 7 d

—* .= )
<4 < Decision Node> DecisionNodel Select a String (* = any string, 7 = any char’:
LML Properk | Value I |
= ML
Profil Client Dependency
Appearance ST T T= N o o
Advance d . | ’
RO A
In Interruptible Region
In Partition
Is Leaf [ Fal ® ok I ancel |
Mame I'=pe
Oukgoing A" =Cantral Flow= ControlFlows, <Control Flow s ContralFlows

* You may also set a decision input behavior the same way.

— (see UML specification for more details on Rﬁggmantic)
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S
Control nodes«(3/4).

— Merge node : allow to transfer tokens coming from several edges.

D

[true]

* Incoming and outgoing eages must be of the same kind (object
XOR control flows).

* There must be only one outgoing activity edge.

— Join node : allow to wait for all incoming token before processing.

>|%

* There must be only one outgoing activity edge.

» The outgoing edge is an object flow when there is at least one
incoming object flow (to accept incoming data token carried by
object flows).
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T
Control nodes«(4/4).

— Fork node : allow to duplicate a token on all outgoing edges.

[krue]

D

* incoming and outgoing edges must be of the same kind (object
XOR control flows).

* There must be only one incoming activity edge.

« On join and fork nodes, you can use a button in the Appearance tab of the
Properties view to switch the segment's orientation :

[ﬁ E iii iii ﬁq i #J Papyrus N-:utiFiu:atiu:unW @ En

[2 <Fork Node> ForkNodel

1
)\ \ _ Skerentype Display: [truE].i; : [true]
[true] Profile
[true] Switch grientation
Appearance
Advanced Al @
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D

S

Object nodes«(1/4).

» Object nodes indicate an instance of a particuliar classifier may be available at a
particular point in the activity.

» Since object nodes handle data or object token, you can generally only draw object

flows from or to it.

» In the Properties view, you can edit the object node's properties.

— « Type » specifies the classifier.

— « Is Control Type » specifies that tokens will be handled like control tokens.

Hence, that you can draw control flows.

< <datastores>
DataStoreMode2: Class0

/" Contral Flow
3o Object Flow

%a Exception Handler

| .
LIJ 4| Link.

4
EE MewDiagrarn i} MewDiagram &2 ‘

=] Propetties &4 - Papyrus Notification\l @ Ertat Log} Q Documentation} E Console}

= <Data Store Node:> DataStoreNode2
T

umML Marne: I Datastoreode2

Prafile
~~ >
e m— QU Is Conbrol Type: O true @ false

=]

——

|E Classil - model::Class0 @ IE >

fidzaned Ordering: I FIFO
Selection: | «Undefined:
Upper Bound: | <Undefined >
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. o
Object nodes«(2/4).

* In the Advanced tab of the Properties view, you can edit the « In State »
property.
— The assigned states must have been previously created in a state
machine.

D

< <datastore >

— This indicates the required states for the object Datastoretiods?: class0
handled by the object node.

w, Fapyrus NDtiFicatiDn} O] Error Logw QDocumentatioﬂ = Cunsuhﬂ M hE E|lg 3 EBEY O
'l
T el e e A e T T 2 z= In State -- <-Data Store NMode > DataSEoreNo i =] |
Property | Yalue I
LML o UL ~Filter Available Choices
Prfile: Client Dependency Choice Pattern (* or 7) |
Appearance Incaming
Advanced In Interruptible Region Choices Feature
g bastibion &3 <Skate = Stated 9 <5tate> Stated
@ &3 <Skate > Statel ..
Is Control Tyvpe [l Fal: E— |
Is Leaf I Falz
Marne L= Dal
Crrdering = Fips Up |
Oukgaing
Redefined Mode Dawn |
Selection
Type H -=c
Wisibility = put o] 4 | Cancel |

Papyrus | © 2011 by Zeligsoft, Atos, CEA LIST, and LIFL; made available under the EPL v1.0 At@s



g

e
Object _r]_g__d_es-é3l4).

 These object nodes are available in the activity diagram :
— Activity parameter node : provides inputs and outputs to the activity.

 Activity parameter nodes are mapped on the activity's parameters.
When creating a new one, you will be asked to either create a new

parameter or attach it to an existing one.

Create a new Activity Parameter Node

]

Create a new Parameter @
& Create patarneter
Marne: | InCutParam
Tvpe: | <Class > Class0
Direction: Iinnut ﬂ
Or select an existing one @
{3 Select parameter
Parameter: | &
,/
@ Ok I Cancel |

|

activityl
InputParameterl: Class0

InputParameterl:

Class0
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) . o
Object_ﬂgM).

— Data store node : stores incoming values before sending a copy of
them on outgoing edges. \

< <datastore > —
DatastoreModel: Classz

— Pin (output pin, input pin, action input pin, value pin) : provides inputs
and outputs to an action. These may be constrained by the owning
action.

inl

oukl
paquesckionl
in2

oukz

— Expansion node : provides inputs and outputs to an expansion region.

N
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g, | S
Actw

« Actions are activity nodes representing an individual step within an activity.

* Local pre and post conditions can be created on an action :
— Select the appropriate local condition tool in the palette,
— Click on the action,

10,20}

#LocalPostCondtions
IntervaliZonstraint1

o
f..r"di"

Dpaquedctions

— You can then edit the condition's name and expression.
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T
Actions (2/4F).

* You may create the following actions :
— Opaque action : specifies an action with implementation-specific

D

semantics.
» Use the Properties view to set the « Body » and « Language »
properties.
{d¥ Local F‘recondition
Ircremert | o ;::;E‘::C}ndition

4
EENela\lDiagrarn hNewDiagram EEJ
%k Elgp Y0

E Properties 23 ~ ¥ Papyrus Notification} @ Errar Log} Q Documentation} = Console}

&9 <0Opaque Action> Increment i
I
C— B @ 5] o FEED
Profile y fava
Appearance i++; C
Advanced
Mame: I Increment i

* You may also use an opaque action if you do not want to specify
the action's implementation.
ATOS
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) e
ACti_C_)_r_]E _ﬁﬁﬂ)——ﬁ'

— Read self action : retrieves the host object.

« This action always has a result output pin to return the hosting

object. i .
% Readselfactiont :I—

L ot

result

— Value specification action : returns the result of evaluating a value
specification.

* This action always has a result output pin to return the evaluation

result. %E }
aluespecificationsctionl

result
« Use the Properties view to edit the value specification.
M’,Ppy 5 Motificatic W@ErrorLﬂQD curnent ki \IEC IW = E_IZ - ¥ =0
[#] <¥alue Specification Action:> ValueSpecificationActionl
uML Mame: I WalueSpecificationActionl
Profil
Pppearance Is Leaf: Q true @ false
fcbiance d Visibility: [public =1
Result: |=H <0Output Pin result |<Undefined> @I
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e o
Actions (447F).~

— Send object action : sends a request to a target object. ...

« This action always have +
E{ SendObjectackionl }
Largek

g

target and request input pins.
— Send signal action : sends a signal to a target object.
« This action always has a target input pin.

* When creating the action, you will be asked to either create a new
signal or assign an existing signal to send.

x|
Create a new Send Signal Action
Create a new Signal @
& Create signal
Mame: I pignall
Elzrment owner: | <Model= model
target
Or assign an existing one
O select signal
. / il
® 0K Cancel |
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Actions (S4F).
— Accept event Action : waits for a particular event.

 This action may not have any input pin.
» Create triggers from the Model Explorer view or use the Properties

SR8 ;-cptEventaction i I
B Lo activity (1) Irnport package From File
t. trigger (2) Import package from regiskered library
t edge (S Create Cuery
ﬁ MewDiagram Execute Quety
Class0 d =) Create a new Comment Trigger: ..:E:u .E

Class1 Mew Diagram ¥ (71 Create a new Constraint

Class2 ) ¥ Delete {d} Create a mew DurationConstr int T'E% «Trigger > Triggerd
Tgfa::::z;h(lﬁn il Rrenans, .. Zo Create a new ExceptionHandler

Signalt [?] Create a new InteractionConstraink

TimaF ek of Cut {7} Create a new IntervalConstraint

_I =] Copy g—+ Create a new OutputPin

by Rasts 4% Create a new StringExpression

= | (= |_E ¥ Delete (deprecated) {1} Create a new TimeConskraint
- < Undn Remove From Owned Trigger

Ege- Create a new Trigger

« The number of output pins must depend on the assigned triggers.

—_— (See UML SpeC|flcat|0n) > AcceptlSignalEvent g %
AccepkTimeEvent

« If the triggers all have time events, OutputPint
the figure will change. B

ALOS
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g

Actions (647).

— Call operation action : transmits an operation call request to a target.
 This action always has a target input pins.

* When creating the action, you will be asked either to create the
new invoked operation or to assign an existing one.

x|

Create a new Call Operation Action
Create a new Dperation @

& create operation

Marne: | Operationl

Element owner: | <Ackiviby = ackiviby1

Dr assign an existing one

) Select operation

Operation: |

e

v

@ (4 I Cancel |

¥ Synchronous call

Parameterd

Parameterl

T

Largek
[\/]
EallOperatiDn.ﬁ.ctinnl ]
Add
operation
param eters
Larget
[\]

alloperationdctionl }

* The action's pins are synchronized with the operation's parameters.
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g

T

Actions (LAF):

— Call behavior action : invokes a behavior.

« When creating the action, you will be asked either to create a new
iInvoked behavior or to assign an existing one.

Create a new Call Behavior Action

Create a new Behavior

{9 Create behavior

X

=

Behavior bvpe: Inctivity - Behavior

Marne: | “hildactivity

Element owner: | <Ackiviby > ackiviby1

Or assign an existing one

©O select hehavior

Behavior: I

¥ Synchronous call /

9 =]

Childfckivity
rh

Add
behavior

parameters
Patarmeterl

E hild
ChildAckivity
= h

Parameterl

* The action's pins are synchronized with the behavior's parameters.
* The rake symbol indicates that the called behavior is an activity.

Papyrus | © 2011 by Zeligsoft, Atos, CEA LIST, and LIFL; made available under the EPL v1.0

ALOS



g

e
Activity groups«(1/3).

Activity groups define sets of nodes and edges. Nodes and edges can
belong to several groups. Yet, the graphical figure moves with the group
which graphically contains it.

<<shructured ==

When a node is placed in the

intersection of several groups, ‘
you will be asked which group Bbertgan] 3 wrosen 1

th e fi g u re S h a I I g ra p h ica I Iy =] Properties i', F‘:pvrus ND.tiFication &3 @ Errar Log} Q Dacumentation
be I O n g to ) ‘Choosewhmhparent these elements must be attached to,
) <Initial Mode > Initialode2 must be contained by

| <Condttional Mode > Conditionalblods 1 x|
When a group is drawn over |
n Od eS a I rea d y be I O n g i n g to _ Choaose which children should be contained in the group <Interruptible Ackivity Region=.
a group, you will be asked B e s S
which nod.es shall graphically
belong to it.
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B o
Activity g__rf__)gps-e2-/3).

* You may create the following activity groups :
— Activity partition : identifies nodes with a common characteristic.

* Activity partitions can share Acivty Pertition!
some content with any group.

g,

— Interruptible activity region : terminates as soon as one a token leaves
it through one of its interrupting edges.
* Interruptible activity regions | |
can share some content with any group. | |

— Structured activity node : is an action with structured content.

 Structured activity nodes can | <cstrucured>>
not share some content with each other. |

|

|
| |
| |
| |
{ J
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Activity groups«(38/3).

— Conditional node : a structured activity node representing an exlusive
choice among several alternatives.

D

— Expansion region : a structured activity node that executes multiple
times, once for each element of an input collection.

* The input collection ﬂ% ugh an expansion node.

<<structured > >

— Loop node : a structured activity node representing a loop with setep,

test and body sections.
Papyrus | © 2011 by Zeligsoft, Atos, CEA LIST, and LIFL; made available under the EPL v1.0 At@s

— Tanirience nnde - a ctriictiired activvityy nnde that eveciitac ite actinne In




g

Y
Exceptigg handlers.

An exception handler is used to catch an exception.
— Draw it from the palette, from the protected node to an input pin,

= HandlerBody
Protectedpaquesctionl

InpukPinl

— Then, in the Advanced tab of the Properties view, assign the « Handler
Body » and the « Exception Type » properties.

w, Papyrus Notification} <] Error Lcnﬂ (= Documentationw = Consnle} M E e R T O
=a <Exception Handler & Element Selection o ]
LML Propert | Value
= UM

Select a string (* = anv string, ¥ = any char): I
Prafile

. —@ <Inpuk Pir I
Appearance Exception Type
Advanced Handler Body i

s Opagque Action
0 <0y

©) [k | concel |
— The handler body must have only the exception input as input pin.

— The handler body must have result output pins corresponding to the
result output pins of the protected node.
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Commeter--

* You can create comments with the appropriate tools in the palette.

— Select the « Comment » tool and click on the diagram to create a
comment node.
— Select the « Link » too and attach it to the commented element.

— Fl” the text |n the Comment node _onstraint

{1} Local
Postcondition Time

i =11
o5 Edges Ee
A Cantrol Flow

D

s Object Flow

= gnfion Handler
| .

=
. e T T Thiz iz an activity final node j

”r. This is an activity final node

AUOS
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