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This document describes a process of creating an executable application using the FXU framework
and shows changes introduced in the new version of the tool.



1. Goals of document
This document presents changesHramework for eXecutable UMIFXU), that were
performed as a part of release 3.0. In the nextoseall new features are listed, as well as

bugs from previous version which have been detemeldixed.

2. FXU 3.0 — release notes

The main feature of the new version of FXU is plessibility of generating additional source
code for stereotypes applied in a UML model. In grevious version of the framework
stereotypes were ignored. FXU was able to read fhem the serialized UML model. Hence,
the whole algorithm of reading the model and trehiéecture of FXU was changed. In order
to interpret stereotypes and generate additiondé cthe separate components are provided.
One single component is responsible for stereotyymes certain UML profile and there is
another component for another profile, but the FXUndependent from those components.
Therefore, if they are not provided, the FXU idl stble to generate C# code, but stereotypes
are just ignored and included as comments. Oth@oitant features are new generation
options which allow to configurdcXU Runtime Environmest algorithms in order to
optimize the execution of state machines. All clemngre listed in the next subsections.

2.1. New features

* New generation option:

o Priority event queue- there is a possibility to choose priority evguéue and
specify priorities for different event types duriogde generation.

o Events filtration — there is a possibility to choose a filtrationioptfor UML
events during code generation. Thanks to this np@yents are not sent to
every state machine in the application, but onlihtzse where these events are
really used.

o “After” event optimization - this option allows to run every “after” event fo
a state in one single thread instead of separe¢adh for every “after” event.

* Plug-in architecture for code generation from steypes and tag values a

dedicated architecture allows to implement and raeld components (plug-ins) into



the FXU Generator in order to generate C# code fstareotypes and tag values of a
certain UML profile.

» Components for MARTE::Time profile- a component (plug-in) generates additional
C# code for a subset of stereotypes and tag véhoes MARTE:: Time profile.
Moreover, the=XU Runtime Environmentas equipped with library that supports the
execution of the code generatedMRTE:: Timeplug-in.

* Invocation of methods in Main function— the FXU Application Wizard was
equipped with a feature which allows to specify raien (with its parameters) to

invoke in themMain function.

2.2. Other improvements
Apart from the new features described in the previsection some bugs were detected and

fixed. The most important are listed below:

» Considering classes generated from UML signals ietFXU Application Wizard—
the previous version of th&XU Application Wizarddoes not consider classes
generated from signals in a UML model. Therefanesame cases, a generated project
does not contain all elements.

* Improved model visualizatior- a tree which represents a UML model in the FXU
GUI was improved and enriched with new elementsrder to visualize the original
UML model more precisely.

* Improved error handling— error situations are described more precisely.

* Adjustment FXU to the UML 2.3- changes introduced in the UML 2.3 have been
taken into account and implemented in the new warsf FXU.

* Optimization of FXU Runtime Environment’s algorithm — the FXU Runtime
Environmentwas modified in order to create fewer threads amaye some time-

consuming computations to the code generation phase



3. User guide

In this sectionthere is presenti a simple example, which shows how to tthe FXU
Generator in ordeto generatea C# code from akWML model enriched wittMARTE::Time

stereotypes and tag values.

3.1. Create anUML model with stereotypes

In the first step, atUML model has to be createln the exampldBM Rational Softwar
Architect 7.5.1has been us, but it is possible to use any CASBol which support:
exporting the UMLmodel intothe UML format of Eclipséuml 2.1 format.

At the beginning, &lass diagrai has to be created (Figure 1). In #eamplethere are two
classesMarteTimedEventTe, which has neither operations rattribute;, and SimpleClock
class in a packagelocks The second class hea ClockType stereotye from the
MARTE::Time profile, which tag values are shown in the fri in the picturebelow.

Moreover the packagdockshas eTimedDomairstereotype.
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Figure 1. Exemplary class diagram.

The SimpleClockclass definesa new type of clock. The stereoty@dockTyp: and its tag
values specify propertiesf this kind of clocl. But in order to use this type of clock it

necessary to create arstance of the class. Theref, in the next stepar object diagram for
the clockspackage is creatd@igure 2). Only one object is created andiit be used by the

exemplary state machine.
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Figure 2. Exemplary object diagram.

The third part of the UML model a state machine diagram for th&arteTimedEventTe
class (Figure 3). It consistd four simple statesThe transition btweenthose states are
triggered by a time evemthich has alTimedEvenstereotype from thBIARTE::Tine profile.
The first event is generatafter 2000 uns of time on a clock specified bon” tag value of
the stereotyp&imedEventNext events will bggenerated after every 5000 s of time, as it

is specified by &very tag value
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Figure 3. Exemplary state machine diagram.

The created model has to be exported to the UMn&brof Eclipse. It can bedone by
clicking “File->Export’, selecting UML 2.1 Mod€l on the “‘Other’ secticn and following
wizard’s stepslt is importart to select an Export applied profiles option in the second
frame. Thanks to this, tHeXU Generato will be able to read all ggbied profiles in the mode

and generate appropriate C# ci
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Figure 4. RSA 7.5.1 Export Wizard.

3.2.

Launching the FXU Generator and loading the UML mode

The generator can Haunched bydouble clicking the FXUGenerator3.0.j¢” file. Before

launching the generatoensureyourself that theMARTE:: Time plug-in is provided by

checking the FXUGeneratoB.0_lib” folder. It should contain theMarteTime.ja” file.

In order to load thenodel click ‘File->Open’ and selecta file with theexported model in

your file system.
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Figure 5. An UML model loaded to the FXU Generator.

Now, the model is loaded and visualized in a -like form which represer the real
hierarchy in the originaUML mode! (Figure 5).1t is important to check logs the result
frame at the bottonof the main windo\. There are a fewvarnings. They indicate thithe
FXU loader has nobeen able to find file with UML profiles (Standard.profile.un,
Default.profile.um| Deployment.profile.ur), which are appliedn the model. Inthis case,

stereotypes from these profileere not used, so warnings can be ignored.



There is a possibility to choose how detailed ti@wvvof the UML model should be by
clicking “View’ on menu bar. There are three options possible:

» Simple view— the tree, that represents the UML model, costanly information
about names of classes, state machines and mawmseg these state machines.

» Standard view- the tree, that represents the UML model, costaiformation about
names of classes and theirs operations. Moreoeee tre detailed information about
every state machine in the model (states, tramsitievents, guards, pseudostates).

* Advanced view- apart from information available in standardwji¢here are also
information about generalization of classes, aiteb in classes and stereotypes in

packages, classes and state machines.

3.3. Validating the UML model

In order to perform model validation clickfodel->Validate Modé€l The dialog window
with a messageModel is valid should appear. In the result frame, at the bottdrthe main
window, additional messages should appear. Aparh fmessages from the FXU model

loader, described earlier, there is one warning:

WARNING::Parameter
<MarteFunctionalTests::clocks::SimpleClock::indeXaue::value> - Name of the element

is a C# contextual keyword.

It indicates that there is a parameter namedu®, which is a C# keyword. But in this case,
this parameter is a return parameter of an oper&impleClock::indexToValuand it will
not appear in the generated code. Therefore thas@ngs can be ignored..

3.4. Generating C# code

In order to generate C# code from the loaded molilek “Model->Generate C# Codeln

the generation window there is a possibility tof@ure some features of the generated code
such as algorithms for tHeXU Runtime Environmené destination path, default data types or
an application logger configuration. Next four pies show every tab in the generation

window.
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Figure 6. FXU Generator - general properties.
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Figure 7. FXU Generator - default data types.




- — b
%3 Generating C# Code for musemuaianmeskmpﬂmmaﬁuncﬁma.“[ == = |

rGener.aI r Data types |/ Logdmet configuration |/ Algorithm configuration |

Console Logoer:
[] Add Logging in Console

Set Filter
File Logger:
[ ] Add Logging in File
Directory \C:\Users\Marian\Studia\MarProjectidevel Browse
File name |FKL.I_Ing.11t |

Set Filter

Header of the logging file  |BEGIN OF THE LOGGING |
Footer of the logging file |END OF THE LOGGIMNG |

Log date [ | Log logger name Log thread id
Log message level Log message value

Generate Cancel

Figure 8. FXU Generator - log4net properties.
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Figure 9. FXU Generator - algorithm properties.
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Default values can be used and by clicking tBerieraté button C# code can be generated.

However, sometimes it would be helpful to choodeeptpossibilities. They are listed and

described shortly below.

1) First Tab (Genera):

Output directory— indicates a place in the file system where geedr C# code
will be stored.

Overwrite all existing files- if selected, all existing files of the same naméhe
output directory will be replaced by new ones.

Generate FXU Tracer’s version of FXU Runtime Enviment- if selected, there
will be application generated with tieXU Runtime Environmenwhich enables
tracing of a state machines execution

Generate exception for not implemented operatioif selected, there will be
exceptions generated for unimplemented methodsotlfselected, dummy return
values for unimplemented methods will be generdtexiv option in the FXU
3.0).

2) Second Tab Data Type¥.

Default single attribute type possible values: intdouble, object, string, decimal,
bool, char, byte, sbyte, short, long, ulong, sinfteatandUser type which is
specified on the text field.

Default collection type -—possible values:System.Collections.Generic.List,
System.Collections.Generic.LinkedList, System.Qales.Generic.SortedList,
System.Collections.Generic.Queue, System.CollscG@meric.Stackand User
type

which is specified on the text field.

Default return type —possible valuesvoid, int, double, object, string, decimal,
bool,

char, byte, shyte, short, long, ulong, single, flaadUser type which is specified
on

the text field.

Default ordered collection typepeossible valuesSystem.Collections.Generic.List,
System.Collections.Generic.LinkedList, System.Qales. Generic.SortedList,
System.Collections.Generic.Queue, System.CollscG@meric.Stackand User

type
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3)

4)

which is specified on the text field.

Default unique collection typepeossible valuesSystem.Collections.Generic.List,
System.Collections.Generic.LinkedList, System.CGalles.Generic.SortedList,
System.Collections.Generic.Queue, System.CollscG@meric.Stackand User

type,which is specified on the text field.

Third Tab (Log4net configuration:

The “Add Logging in Console” check box — specifyiafys should be visible in a
console after launching the generated application.

The “Set Filter” button in “Console Logger” sectiernset a filter configuration of
the

console logger.

The “Add logging in file” check box — specify if¢s should be placed in a file.
The “Directory” text field — specify the directowhere the log file is created.

The “File name” text field — specify the log filame.

The “Set Filter” in “File Logger” section — set dtér configuration of the file
logger.

The “Header of logging file” text field — specifiyg header of the log file.

The “Footer of logging file” text field — specifire footer of the log file.

The “Log date” check box — specify if date shouddibgged in the log file.

The “Log message level” check box — specify if legel should be logged in the
log file.

The “Logger name” check box — specify if the loggame should be logged in the
log file.

The “Log message value” check box — specify if ioggmessages should be
logged in the log file.

The “Log thread id” check box — specify if a thraddntifier should be logged in
the log file.

Fourth Tab (Algorithm configuration):

Add default initial state in orthogonal regions pbssible and necessary if
selected, the generator will correct the erroragitun when an orthogonal region
has no initial state.

Use priority event queue if selected, a priority event queue will be usestead

of a FIFO queue in thEXU Runtime Environmentfhere is also a possibility to
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configure priorities for different event tyf (4 is the highestjnew optior in the
FXU 3.0).

* Filtrate events during dispatchii — if selectedevents will be dispatched only
those state achines in which they areally usednew optionin the FXU 3.0).

* Prepare time events during generai — if selectedfime events for a state will [
calculated duringthe code generation phasbut not duringan application
execution(new option in the FXU 3.0).

* Run “after” event in one single thrd — if selectedthere will be one single thre:
for all “after” events that might occur in a state instead of stpdhread for ever
“after” event(new option in the FXU 3.0).

» Broadcast call events only invoking object’s state machireif selected, a call
event for a norstatic operation ira class will be dispatched only the state

machine of the@bject that has invoked the opera (new optior in the FXU 3.0).

In order to start &# code generation process, clthe “Generaté button If generation
process is completed appropriate message dialog window will ap| (Figurel0).

( |

C# Code Generated

e | Code sucessfully generated!
Would You like to open application Wizard

Yes No

Figure 10.The message window after successful code generation.

3.5. Creating the Microsoft Visual Studio 2008 projec

The last step is Microsoft Visual Studio 20( project generationit is an optional step ar
can be omitted. Figure 11 @hs first three windows of ttFXU Application Wizar. There is
a possibility to specify groject name,to generate theéMain function and specify it
containing class namespace and naln the third window of the wiza, selected state

machines can be initialized and star
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[ Application Wizard for XU

Visual Studio project name: |MarteFund’|0naITests

| ] Generate Main Function
i Main function name: Test
|Main function namespace: |Test

| [¥] marteFunctionalTests.Marte TimedEvent|nclude libraries to proj
EXU.dl

MarteFunctionalTests.clocks. SimpleClo
<] 1 [ [¥| ¥ logdnetdil

|BackHuextHﬁnisnl

[ Application Wizard for FXU - State Machine: =&
'-1

I Add State Machines, you want to initialize and start
|MarteFunctionalTests.MarteTimedEv|

|EN [ [ I»

| Addgnity || Add(stam) | | remove || up || Down |

| Back H Next H Finish H Cancel |

Figure 11. First three windows of Application Wizard.

In the last wilow of the wizar there is a possibility tspecify which operatiol have to be
invoked in theMain functior. There is also a possibility to configure attrdmifor invokec
operationsThe window is showiin the figure 12.

BB appicaion Wiz for XU - Operation: NI, (=B &

I Select operations, which you would like to invoke in main function.

|Objects Allowed operations
<gelect object name>:

Classes Elements to generate
=select class names:
MarteFunctionalTests.clocks. SimpleClock
MarteFunctionalTests.MarteTimedEveniTest

Add Configure Parameters

Generate

Figure 12 Application Wizard - configuration of operations in theMain function.
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In order to generate thdicrosoft Visual Studio 200®roject click the Generat” button. If

the generation processsuccessfuanappropriate message window will apg (Figure 13).

Application Wizard | 2 |

V)
'\\L) Generation Visual Studio project succeeded

oK

Figure 13 Message window- after successfuMicrosoft Visual Studio 200%roject generation.

The project is created and ready to open and ruhaMicrosoft Veual Studio 20C. The

Application Wizarccreates:

* Microsoft Visual Studifiles:
0 MarteFunctionalTes.csproj - project file

0 MarteFunctionalTes.sIn - solution file

» Optionally, C# files with thiMain function and namespace directo
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