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Overview

In this report, we tried to implement part of the executable model in fUML with Action Language
(ALF). Thisreport is based on Eclipse Oxygen and Papyrus Modeling environment and the process
of installation and execution of ALF action language in this environment.

First, we infroduce how to Integrate ALF editor in this environment and then we fry to add Moka
for the purposes of debugging and execution models. At the end, we provide a new sample
based on the fUML sample of the Moka for execution of the models to show how we can execute
ALF based behaviors inside the modeling environment.

Since ALF is supported from the OMG standardization as an action language we started to find
out supported tools and modeling environments to use. But the main problem was out dated
samples and futorials to use this important issue in modeling environments. This report is the
documentation of how to use ALF language with the help of debugging fUML models in the
papyrus environment.

We start this tutorial based on what is existed for running fUML in the Moka without textual action
language and the we add our ALF based actions to the diagram.



Preparing Steps for Papyrus

Installing ALF Extension for Eclipse Oxygen:

1. Click on *help”, “install new software” then add the link below and install all ALF plug-ins

on your Eclipse. The address for the update the sources.

- web address: Oxygen - http://download.eclipse.org/modeling/mdt/papyrus/updates/releases/oxygen/

e o Install
Available Software

Check the items that you wish to install.

Work with: ™ Oxygen -

ALF
Name Version
(§-Papyrus ALF 3.0.0.201712060842
(§-Papyrus ALF 3.0.0.201709130748
(§-Papyrus ALF 3.0.0.201706140736
(§i-Papyrus ALF Developer Resources 3.0.0.201712060842
(§-Papyrus ALF Developer Resources 3.0.0.201709130748
(g Papyrus ALF Developer Resources 3.0.0.201706140736

Select All Deselect All

Details

Show only the latest versions of available software Hide items that are already installed

Group items by category What is already installed?

Show only software applicable to target environment

Contact all update sites during install to find required software

Figure 1- ALF installation for papyrus

.3
DK

|~} Add... Manage...

Cancel

2. From top toolbar select “help” then “Eclipse MarketPlace”, search ALF and install
“Integrated ALF Editor".




[ JoN ] Papyrus Additional Components Discovery

Papyrus Additional Components Discovery ,,%
Pick a papyrus component to install it. g E

Find: | | Stable ) Experimental
Papyrus Layers (Incubation) by Eclipse Modeling Project, EPL (i)
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
' Diagram generation (Incubation) by Eclipse Modeling Project, EPL (i)

Offers a tool for generating Papyrus Diagrams from a semantic UML Model

Papyrus DSML Validation (Incubatior by Eclipse Modeling Project, EPL ()

Component to generate a validation plug-in from a UML Profile

Integrated ALF Editor (Incubatioi by Eclipse Modeling Project, EPL ()

Edit your packages, classes, signals, datatypes, enumerations, associations and
activities with ALF

Moka (Incubation) by Eclipse Modeling Project, EPL @)
Moka is a Papyrus module for execution, animation and debugging of UML
models.

ff" Papyrus Export Profiles (Incubat by Eclipse Modeling Project, EPL ()
)

UML export is a Papyrus component for exporting papyrus profile in a plug-in

Import RSA model by Eclipse Modeling Project, EPL (@)

Provides Interoperability tools to migrate RSA models to Papyrus Models

Import Rhapsody model (Incuba by Eclipse Modeling Project, EPL (@)

y
2 provides Interoperability tools to migrate Rhapsody models to Papyrus Models

©) concel | I

Figure 2 - Integrated ALF Editor inside Papyrus additional Components

3. From top toolbar on “preference” search ALF and active all Supports for it.

@ ® Preferences
alf (<} AIf (Action Language for Foundational UML) Qv Dv v
VAlf 5 8
Compiler Configure Alf support in Papyrus Model
Refactoring Enable Alf support (Class, Package, Signal, DataType, Enumeration, Association and Activity can be edited through text)
Syntax Coloring _ . .
Templates Enable synchronization (Model and text are automatically synchronized) - [EXPERIMENTAL]
V¥ Papyrus
'V Embedded Editors

Restore Defaults Apply

@ Cancel

Figure 3 - Enable ALF Support for Founational UML




Installing Moka and Nebula updates:
1. On “help”, “install new software” add this link below and install all Nebula.

Available Software

Install
Check the items that you wish to install.

) =

Work with: ™ Nebula - i 1.0.0

[~ | Add... Manage...

Name Version

1.0.0.201605312033
1.0.0.201605312033
1.0.0.201605312033
1.0.4.201605312033

(g Nebula CDateTime Widget

(g Nebula Custom Widget Toolkit
(- Nebula Widgets

(g Nebula Widgets Examples

Select All Deselect All

Details

Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

Show only software applicable to target environment

Contact all update sites during install to find required software

Cancel

Figure 4 - Get Nebula Updates

2. On "help”, “install new software” add this link below and install all Moka cores.

[ EoN ] Install
Available Software ,_
Check the items that you wish to install. -
S
Work with:® Moka - i |- B Manages

Version
3.1.0.201710171318
2.0.100.201705162304
3.0.0.201710171318
3.0.0.201709250712
2.1.0.201705162304

% Moka Core (Incubation)
(g Moka Core (Incubation)
(g Moka For Cosimulation (Incubation)
(g Moka For Cosimulation (incubation)
(- Moka For Cosimulation (Incubation)

Select All Deselect All

Details.

Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

Show only software applicable to target environment

Contact all update sites during install to find required software

Cancel

Figure 5 - Moka core for execution and debugging models




3. download the basic sample of project use the link below and save it on your system.
- web address: https://wiki.eclipse.org/File:Basic ActiveObjectExample.zip

< C' @ Secure  https://wiki.eclipse.org/File:BasicActiveObjectExample.zip
Search Q File Discussion View source History
Navigation

Makh Fags File:BasicActiveObjectExample.zip
Community portal
Current events File File history File usage

Recent changes BasicActiveObjectExample.zip (file size: 10 KB, MIME type: application/zip)

Warning: This file type may contain malicious code. By executing it, your system may be compromised.
Random page

Help File history

Click on a date/time to view the file as it appeared at that time.
Toolbox

Date/Time Dimensions User Comment
current | 03:41, 25 June 2014 (10 KB) Arnaud.cuccuru.cea.fr (Talk | contribs)

Page information

Permanent link
. . « You cannot overwrite this file.
Printable version

Special pages

File usage

Related changes
The following page links to this file:

What links here « Papyrus/UserGuide/ModelExecution

Figure 6 - Basic sample of fUML in Moka




Getting Started with Model Execution

Import a basic sample of fUML with Moka to start with

1.
it before). We called the project “*ALF_PAPYRUS".

we will make a new papyrus project then import the sample project (that we download

e e New Papyrus Project e e New Papyrus Project
| Select Architecture Context 2P | —L)
| Z/‘ | e
| select the architecture context(s) and viewpoints to apply to the Papyrus model | Choose your project path and the model name .
Architecture Contexts: TR E L oL F_ Papyrus
v 1= Architecture Domain for Executable UML
: (4 Executable UML Use default location
¥ { Software Engineering
L Profile Location:
L umML
Model file name:
ALF_Papyrus
Architecture Viewpoints:
= Behavior
= Structure
|
®@ Cancel ® <Back Next > Cancel

Figure 7 - Create new project with the name of ALF_Papyrus

® 0 Import
File system o=
Import resources from the local file system. i ;
-
From directory: /L { i i j Browse...
@ % BasicActiveObjectExample ~J BasicActiveObjectExample.di
2 BasicActiveObjectExample.notation
{#] BasicActiveObjectExample.um!
Filter Types... Select All Deselect All
Into folder: ALF_Papyrus Browse...

Options
Overwrite existing resources without warning
Create top-level folder

Advanced >>

® < Back Cancel

Figure 8 - Import downloaded sample into the environment




2. when you open the project, you should have all these diagrams attached fo it.

[ ] [ ] i jé ii - Eclipse
e ® C“OEB B —- e v 45O Qr B A LGy B D =E
B &4
¢y Project Explorer 52 = B ) BasicActiveObjectExample.di 33 =ro
D@ BB ¢ v 4 =
B AL Papyrus
» 77 BasicActiveObjectExample
B Model Explorer 53
CEEFABES o
s model
B3 Tostcases overview
Package Import> FoundationalV
Package Imports UML Primitive
ssicActveObjectExample
B3 increment class diagram
2 <Comments This example con
> C FoundationalodelLirary
» 8 eEPackage, ModelLibrarys Prinitive
> B <ModelLbrary» EcoreprimiteTypes
" eGSR * fogram | 53 h for dagram
9= Outiine % BE® © = O [ eropertios 52 J Model Validation € Documentation %5’ References  vepn
E Increment
AP [ramespacs BesicAGtVEOBIEAEEIe:
Comments |
Profie | ® Commit
Figure 9 - First view of the imported project
- . = . " ;
[{‘_—, Project Explorer §3 ] ~) BasicActiveObjectExample.di $3

> BS =
V =% ALF_Papyrus
» 7~ BasicActiveObjectExample

E Increment

[E4, - counter: Integer [1]

& +increment()

ncrementClassifierBehavior

- Model Explorer $3 = 8
EEEAEEBERES 7
¥ %y, SPACKAUE 1IMPOrL> Uivik Frimiuve
V¥ [ BasicActiveObjectExample
EE Increment class diagram
[ <Comment> This example con
) 4 E Increment
[EZ counter : Integer
ncrementClassifierBehavio
ncrementMethod
4% increment ()
FoundationalModelLibrary
> @'«Epackage, ModelLibrary» Primitive
«ModelLibrary» EcorePrimitiveTypes

v

v

Figure 10 - Increment Class Diagram in Project




I{ Project Explorer 53 = B 7 BasicActiveObjectExample.di 53
> B® =
¥ (53 ALF_Papyrus
» 77 BasicActiveObjectExample

incrementMethod

ForkNode1

- Model Explorer £3 S L]
“EFEREESR T
¥ g, SFACKEGE INPOIL> UML FUIIUVE

¥ ) BasicActiveObjectExample
B Increment class diagram
[£) <Comment> This example con
v E increment
counter : Integer

incrementMethod
increment ()
FoundationalModelLibrary

» B «EPackage, ModelLibrary» Primitive
» B3 «ModelLibrary» EcorePrimitiveTypes

” B3 Test cases overview B Increment class diagram m b IncrementClassifierBehavior diagram
Figure 11 - Increment method in the behaviors
[¢5 Project Explorer 8% = B  ~) BasicActiveObjectExample.di $3
(=3 = <§> - ( IncrementClassifierBehavior D
V¥ =% ALF_Papyrus
» 73 BasicActiveObjectExample
- Model Explorer $2 =l [m|
E ‘fg— ﬂ/ iaz =l <§> - MergeNode 1
¥ 4y, SPACKAGE HNPOIL> UMIL FHITIUVE
¥ [ BasicActiveObjectExample
Bg Increment class diagram
[=) <Comment> This example con
v = increment Call i
[E4 counter : Integer target
ncrementClassifierBehavio
incrementMethod
% increment ()
» B3] FoundationalModelLibrary 8
> «EPackage, ModelLibrary» Primitive
«ModelLibrary» EcorePrimitiveTypes
Aa e s 5 ———
B3 Test cases overview B Increment class diagram 1‘; incrementMethod m

Figure 12 - Increment classifier behavior




3. The behaviors associated with this class (i.e., IncrementClassifierBehavior, which is the classifier
behavior, and incrementMethod, are the implementations of operation increment) are
specified by activity diagrams. Corresponding activities are executable, according to the
semantics given in OMG standards fUML and PSCS. Anyway, in fUML and PSCS, the execution
of a model usually starts by executing a kind of "main" activity, which is responsible for
instantiating objects, and stimulate them if needed (through signals or operation calls). Moka
provides some facilities to generate this kind of activities. Just right click on class Increment,
then go to Moka - Modeling Utils - Generate Factory.

I{ Project Explorer 83 = B8 ) *BasicActiveObjectExample.di $3

>0 BS =
v (23 ALF_Papyrus
» 73 BasicActiveObjectExample

€2 - counter: Integer (1)

Moka » 7 Modeling Utils » 8 Generate Factory Generats Factory
Navigats < Import CSV 4> Generate Constructor Using Fields
Export CSV Generate Method
2 New Child > Run I
&5 Model Explore e,y Relationship > i Debug
= 91 5
= B New Diagram > © Breakpoints >
¥ Ex model E] New Table > )
BfTestca 3 Delete ®
» %7 <Packa
> % <Packa  <J Undo ®Z
v B BasicA¢
Red!
B Incr edo
B<C3  of cut %X
= <<T
[ Copy %#C
=< [0 Paste 4
Eic :
» e  Profiles »>
79 Model refactor >

Figure 13 - Generate factory for Increment Class Behavior

4. You should also check the execution engine from “preferences”.

[ JON Preferences
Moka (<] Moka Py Dy w
¥ Papyrus
Execution Engines
© pscs ion Engine (singl
fuML ion Engine (singl!

Timed fUML Execution Engine

Restore Defaults Apply
@ Cancel Apply and Close

Figure 14 - Moka preferences for run and debug




5. After checking the engine, hit “Debug Configurations...” and add new configuration as
below.

M eclipse-workspace - ALF_Papyrus/BasicActiveObjectExample.di - Eclipse
b TRy 2l S I - 2R

(no launch history)

Ry 08y 2
v 2y OFv sa v

Debug As >

)bjectExample.di 2 =
Debug Configurations...

Organize Favorites...

£ increment

[E4, - counter: Integer [1]

4§ + increment()

IncrementClassifierBehavior
incrementMethod

Figure 15 - Run Project in debug mode

[ BON ) Debug Configurations
Create, and run
L S = e Configure launch settings from this dialog:

ﬁ - Press the 'New' button to create a configuration of the selected type.

& Eclipse Application |1 - Press the 'Duplicate' button to copy the selected configuration.
¥ Java Applet

[77 Java Application
‘L‘}’JU"" :'=:i> - Press the 'Filter' button to configure filtering options.
Ju JUnit Plug-in Test

@ Launch Group | - Edit or view an existing configuration by selecting it.

Moka launch

[0) OCL Expressi & New
4 0SGi Framew Duplicate
E Remote Java Delete
Jiy Task Context riug=ur-rest T
Juy Task Context Test

3 - Press the 'Delete’ button to remove the selected configuration.

re launch perspective settings from the 'Perspectives' preference page.

Filter matched 12 of 12 items

@ Close

Figure 16 - Debug configuration and add Moka Configs




L XeK ) Debug Configurations ® @ Please select an fUML model

Create, manage, and run configurations
Tree

= Flat
" Aa ‘ =
B3 Name: New_configuration
T common ¥ =2 ALF_Papyrus
SEclipse Application VY]
¥ Java Applet
[T] Java Application Browse...
Ju Junit
3 Junit Plug-in Test
. Launch Group Element to be executed
v #5 Moka launch configuratior
New_configuration

0] OCL Expression

@ 0SGi Framework

[T, Remote Java Application
iy Task Context Plug-in Test -]
Juy Task Context Test

Execution Engine (if no selection, the default engine is used)

UML (*.uml)

©

Filter matched 13 of 13 items

@ Close ® Cancel oK

Figure 17 - Steps to intial configurations for Moka

[ BON ] Debug Configurations

Create, manage, and run configurations

L
B - ‘ Name: New_configuration
(@ckapainh, T Common)
£ Eclipse Application UML Model
Java Applet
Java Application platform:/ /ALF_Papyrus/BasicActi j uml Browse...
Ju Junit
© 5
Ju JUnit Plug-in Test
@ Launch Group Element to be executed
v a Moka launch configuratior
# New_confi i [Activity] icActi j :_Factory
[6] OCL Expression [Activity] icActiveObj \crement::incremer ifierBehavior
4 0SGi Framework asicActiveObjectExample::Increment::Increment_Factory
E Remote Java Application [Activity] i ji Method
Jiy Task Context Plug-in Test [Class] icActiveObj ICTCMBN I

Juy Task Context Test

Revert Apply
Filter matched 13 of 13 items

@

Figure 18 - set element for execution of Model




6. Start debugging by click on Debug icon on up-right side of screen.

s Ik <

Figure 19 - Debugging environment in the eclipse

7. You will see the debug start when the action diagram becomes green

- ALFf i i j di - Eclipse

(mio A BN = 8-a- g M BiroB B E- QDo By M 210 MU X =

- G| D v By g B 424
45 Debug % WA= ] Varlables ®g Breakpoints 53 @ - w = SiNe =0 o

=

7 BasicActiveObjectExample.di 52 = B g= outline X B v =8

incremenethod q

=
F
utt
Test cases overview Increment class diagram IncrementClassifierBehavior diagram
|

&) console % Tasks e #E-08-=8

fUML Console

Figure 20 - Debugging a Model in eclipse




[ XK ]
-

M eclipse-workspace - ALF_Papyrus/BasicActiveObjectExample.di - Eclipse

® “ % SR OB B Do~ @ R B BB D oo @

v Fle ooy S| D o
%5 Debug X A= ] Variables ©g Breakpoints £
¥ #% New_ [Moka launch

» & Moka Execution

» Moka process
~) BasicActiveObjectExample.di §3 = 8
[ incrementMethod h q |
ForkNode1
set counter
object

Thig

read counter

result
value

add

result

!i Test cases overview !i Increment class diagram m 2‘3 IncrementClassifierBehavior diagram ‘

Figure 21 - Possibility fo add breakpoint and see the simulation of the execution for model

8. By Adding breakpoints in different steps, you can monitor your debugging completely.

~) BasicActiveObjectExample.di £2

incrementMethod

[ ForkNode1

Thig

read counter

L

= B &= Outline 52

] la

B3 Test cases overview B Increment class diagram m z'; IncrementClassifierBehavior di;g

& Console 5% Tasks
fUML Console

. Navigate >
) File >
obiest ~ Load resource...
* Enable write
¥ Delete Selected Element ®
Delete From diagram
~? Format >
x 7D Filters >
J Validation >
add £ 7DEdit >
|
Edit OutputPin » 1
’ I ) Modeling Utils >
Profiles > Run
‘ s Show EClass information /% Debug
© Toggle breakpoint © Breakpoints >

T

o Toggle breakpoint activation
7] Show Properties View I -
%’ Show References View
@ Show Documentation View
Properties

Remove from Context & |: Moka Execution Eny

Figure 22 - Adding Breakpoint in each step to check the object instance values of the class




9. Asyou see in the pictures, counter will be increase each time the cycle finishes.

M eclipse-workspace - ALF_Papyr i i j di - Eclipse

kg @ % D x> 3. = B-8- I — HBivodotar =Wy oy =l vV O Q@ S 9

v 3yt Ovdy | BS v v Sw B 2
4 Debug 2 ¥ = B (0= Variables $3 9 Breakpoints BB & Y= B -
¥ #£5 New_confi ion [Moka launch i i Name Value =5

¥ & Moka Execution v § context Increment@3b4e197e-8dbb-44db-b97b-e596a20f7ddc |

¥ P Increment@3bae197e-8dbb-44db-b97b-e596a20f7dde #, ovents (size = 0)
= result [Activity Node] & counter a
»| Moka process %
» ()] breakpoint result
~) BasicActiveObjectExample.di 53 = B &= outiine X B =0
incrementMethod 4
ForkNode1 -
set counter
cRject result
value e
Thig
read counter
x
add o
bt
result
1
¥y

B Test cases overview | B Increment class diagram |8 incrementMethod 52| $3 IncrementClassifierBehavior diagram

Figure 23 - read values of the attributes inside the class in the variables window

10. As you see in this photo, there is no command in ALF part, because here we only use Moka

to execute this project. Next step we will add another method and write the ALF codes in
it.

[¢5 Project Explorer 53 = B  ~) BasicActiveObjectExample.di 53

> B S ¥ [ incrementMethod 4
¥ 3 ALF_Papyrus
» 73 BasicActiveObjectExample ForkNode1

% Model Explorer 3 =l set counter
% 13, | &/ v sbiect result
Ereaes e

I B a1 DR avIv
E3incrementMethod
» 30> ObjectFlow1
» 40> ObjectFlow2
» 03 ObjectFlow3 read counter
» 30> ObjectFlowd
» 305 ObjectFlows
: 22 Objections »
() This
» {5 set counter ! result
> @1
» @) add M
» i) read counter
| ForkNode1 :
» &) Increment_Factory B Test cases overview | Bg Increment class diagram |8 incrementMethod 53 | £3 IncrementClassifierBehavior diagram
B 2 T:::::T,S"nmm 0 tne | L] Properties 8 Model Validation Documentation References

s venpn

Aa  d8} incrementMethod

umL

ALF
= Comments
Profile

2= Outline 53 B Y=o
activity incrementMethod() {

» Commit

Figure 24 - All executed with models and nothing textual for actions




ALF based Model Execution

ALF based behavior as part of diagram:

1. Inthe Class diagram add an operation and call it Multiply

.+ Palette D

© Nodes &
=

- nnonnauUn ey -
Primitive Type

Model

4 Operation

] increment

[Ei - counter: Integer [1]

&) Operation Template Parameter

[ Package
4 +increment() & Property
(55} IncrementClassifierBehavior @s) Reception

10: IncremeniMethed (' Redefinable Template Signature

[ Signal
92 Slot

3: Template Parameter

Figure 25 - Add new operation to the class from palette

2. In Model Explorer, right click on Increment and add new activity behavior call it
“MultiplyMethod”

@ Eclipse File Edit Navigate Search Papyrus P 8 Activity < e As ownadBahavlor

299 A .,...J % Actor 52i As nestedClassifier |
NER @ %P R& B2 o o Biv 4 @ Artifact L st
E Class
[{ Project Explorer $3 = B ~) *BasicActiveObjectExample.c Collaborat!on
“ CollaborationUse
D@ B B

= Comment
<] Component
{2} Constraint

V =2 ALF_Papyrus
» 73 BasicActiveObjectExample

- Model Explorer 5% = DataType
AR BES v % DeploymentSpecification
@_ <Commants Thic avamnla ran | Device
E<<Tex % Moka > {4} DurationConstraint ] increment
24 . :
i Navigate o." DurationObservation Integer (1]
“u Elementimport
EZ co “ 10
> €] Enumeration §
»aiine  New Relationship L (@) ExecutionEnvironment
» §5iind New Diagram > B tensionEnd flassifierBehavior
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Figure 26 - Add activity to the existing class
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Figure 27 — Multiply Method as a behavior added to the class

3. Asyou see, you will have this class diagram and model Explorer. If you click on
MultiplyMethod, it is ready to add your behavior with ALF language.
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Figure 28 - ALF editor inside the eclipse to create behavior




4. Write ALF codes same as below in “ALF properties” for “MultiplyMethod”
Sample ALF method for to input x and y and prepare the result by returning x multiply by vy.
Sample Code:

namespace BasicActiveObjectExample::Increment;

activity multiplyMethod(in x:Integer, in y:Integer):Integer {
return X*y;

E Increment

[EL - counter: Integer [1]

4 + increment()
@ + multiply()

> IncrementClassifierBehavior

BR Test cases overview H Increment class 5‘agram = | i‘* incrementMethod ‘ h IncrementClassifierBehavior diagram

Properties 2 | Jf Model Validation &> Documentation " References

4@ multiplyMethod

UML v namespace BasicActiveObjectExample::Increment;
ALF activity multiplyMethod(in x:Integer, in y:Integer):Integer {
Comments return x*y
Profile
Advanced
®» Commit

5. You will have these codes under the "multiplymethod” same as this. Hit Commit. With the
commit button inside the ALF editor these commands will be executed and compiled as
behavioral parts which you can see the next picture. The beauty of this process is all the
generated parts can be used as an action inside another diagram.

We have added the ALF codes but still we do not have the multiplymethod in our Action

diagram. It is possible to Drag and drop the “MultiplyMethod” from Model Explorer to
increment class diagram to add it even inside to diagram.



% Model Explorer $3 8
ERERBEBRES ¥

[£) <<TextualRepresentation, Backup>> <C

& x: Integer

@ vy : Integer

&+ Integer

303 <Object Flow>

30> <Object Flow>

/" <Control Flow>

2 <Object Flow>

3 <Object Flow>

223 <Object Flow>

input('x')

[13 Fork(x)

“JInput('y')

[ Forkey)

@ JReturn

@ FinalNode('multiplyMethod')

Aa

9= outline & B =08

E Increment

[EZ, - counter: Integer [1]

& + increment()
& & multiply()

IncrementClassifierBehavior
incrementMethod

ﬁmm &3 incrementMethod | £3 IncrementClassifierBehz

D Properties 3 Model Validation Documentation References
multiplyMethod
uML ‘ BasicActiveObject ement;
ALF

activity multiplyMethod(in x:Integer, in y:Integer):Integer {

Comments | returnxty;
}

Profile |

Advanced

Figure 29 - Compile and Generate behaviors for multiplyMethod Behavior

6. Now we need to execute our ALF part in the previous fUML we tested and debugged in

the previous section.
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7. Choose "Activity as a CallBehaviorAction” second item from the menu.
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Figure 30 - Drag MultiplyMethod from Model Explorer inside the increment Method as CallBehaviorAction
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Figure 31 - As you can see the result is our method with two input and one output as we wrote in ALF




8. To test the “MultiplyMethod” we will add a constant value (equal to 2) and get the
output of incrementing. So, each time we will multiply the increment output.
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Figure 34 - set the value equal 2 to provide the right input for your method
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Figure 38 - Add Breakpoints to Debug and see the values inside the model

9. When you run the debug, counteris zero and each time it will first increment by 1 and
multiply by 2. First step counter is zero.
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Figure 39 - In the first run value of the counter is zero
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Figure 40 - Simply hit resume to continue running the diagram

10. Second step 0 will increment by1 then multiply by 2. counter: (0+1) *2=2
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11. Third step. Counter: (2+1) * 2=6
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Figure 42 - in the third run value will show the 6 as result




Conclusion

In textual representation of the model, we can see, we have the multiply method as public

which is written by ALF and there is no difference in the execution between ALF parts and fUML
with Moka.
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Figure 43 - Final representation of two different behaviors in the model

Next two pictures clearly show that “incrementMethod” which is in Moka has not the ALF

commands and “MultiplyMethod” which is written in ALF has the commands and they are
working together properly.

“incrementMethod” which is implemented with fUML and actions inside model.
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Figure 44 - Increment method based on the fUML without textual actions

“MultiplyMethod” which is added with ALF action language and compiled as a part of
the model execution in the behavior.
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Figure 45 - Added ALF based action for Multiply Method




