JavaFrame modeling with
Rational Software Modeler

Introduction

This guide will help you learn how to create arahsform JavaFrame models using
Rational Software Modeler and the JavaFrameTramsfoon plug-in. Models can be
transformed to a running Java system.

You will need two files:
« JavaFrameTransformation_x.zip
* javaframe.jar

Installation

Install the plug-in by extracting JavaFrameTransi@iion_Xx.zip to
<RationalSoftwareModelerHome>/rsm/eclipse. Thd firee you start the program you
may have to use the argument —clean in order teraakpse search for new plugins.

Transforming

Create a Java project which will contain the geteergava files.
* Click File > New > Project...
» Click Show All Wizards in the new Project wizarddaselect Java Project. Don’t
switch to Java perspective.
* Add javaframe.jar to the build path:
» Select the java project in Model explorer and gdPmject > Properties >
Java Build Path > Libraries > Add external jars...

Create a transformation configuration.
* Go to: Modeling > Transform > Configure Transforiroas
» Create a new UML2 to JavaFrame transformation atetsthe Java project as
target.
* Click Apply and Close.

Now you can run the transformation. Right click adal element, select Transform and
choose your transformation configuration.

Tip

Open problems view to see if there are any errotee generated code



Running the system

To run the java project you must create a run gométion.
* Switch to Java perspective (or just open a Jae fil
e Go to: Run > Run... > Java Application > New
« Set the name of the configuration and locate thia fiila.

Trace
If you want to trace the system using JFTrace hdditguments:
-remote localhost:54321

When using trace make sure to start JFTrace andtbpedefault input socket before you
run the JavaFrame system.

Modeling

Getting started

Create an UML project and select the Model elenreModel explorer. In the Properties
view, select Profiles and Add Profile. Select JaaateProfile from the dropdown menu.
Ignore the warning about the profile not being askd.

In order to be able to use Java types in the moidétk, click the model element and
select Import Model Library > JavaTypes.
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Finally add a package to the model. You always reetp-level package for your
system.



Composites

To create a composite add a Class to any packabepoty the Composite stereotype.
Then add a Composite Structure Diagram. Composaesist of ports, parts and
connectors.

Ports can have a Mediator, defined elsewhere imibdel, as type or be of unspecified
type. If the type is unspecified there must be ame& only one outgoing connector.

A part can be either another composite or a statkme. If you want to add a
statemachine as a part of a composite, first cieateModel explorer and drag it to the
composite structure diagram. Notice that when ydniaport to a statemachine-part in
the diagram, the port element will be added tosthgemachine in Model explorer and to

all other parts of that type.

If a statemachine that is used as a part has psesn®u need to add arguments as a
comma separated list in the part’'s Default Valeddfi
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In the figure above PtnComposite has two partd) bbtype PtnStateMachine.
PtnStateMachine has a parameter called mylocablaraf type int. The figure below
shows sm2’s Default Value field set to 54.
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Pitfall

The Default Value field will be pasted into the stmctor call and is not checked by the
transformation. If you type incorrect code here yalli most likely not get an error
message but the generated code will be wrong.i$tige for all user-code in the model.

Attributes

Attributes on Composites are treated like statemnagbarameters in that they will be
added to the constructor of the composite as angtea. Anytime a composite is used as
a part the attributes will need to be set in the'pdefault value field just like
statemachine parameters.

Multiplicity

Parts can have multiplicity values 1 (default) &nény other multiplicity values will be
treated as *. If * is chosen there is initially remtded any instances of that part but a
StateMachine can create instances with a <<Createtiity/Action. Parts with *
multiplicity should not have any default value.

Main
The Composite stereotype has a property called.rfdims is set to true there will be
generated a Main class which creates this composite

Signals

Signals are sent between ports and cause statemadhbitrigger transitions. Signals can
have attributes, which will be added as a variablhe generated java class for the
signal. Attributes will also be added as paramétethe constructor. Signals can be
abstract and they can extend other signals.

A signal element is transformed to a class extenthe JavaFramié essage class, unless
it extends another signal.



Ports / Mediators

Ports are transformed to javaframe mediators. Adsted javaframe mediator can only
have one address and will forward all signalsaerees to that address. If you want to
define your own mediator behavior, create a classagply the SimpleRouterMediator,
the InputEdgeMediator or the Mediator stereotygas Tlass can then be used as a type
for ports.

ForwardActivity

If you want to redefine what happens when the Medigeceives a Signal you must add
an Activity to the class and apply the ForwardAityistereotype to it. This is mandatory
if you use SimpleRouterMediator.

All Activities in the model will be translated intide. If the Activity has an Action the
code will be the name of the Action. If there isAwdion the code will be the name of the
Activity. The ForwardActivity code will be run ewetime the mediator receives a signal.
The code has access tai@ M essage pointer which points to the signal received.

If the SimpleRouterMediator stereotype is applied will have access to a
mediatorList:List variable. This list contain&ddressable objects, which can be either
Mediators or Statemachines. Otherwise you will haseess to aaddress: Addressable
variable. The Addressable interface has a one rdetbiovar d(M essage sig)
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Tip

User Ctrl-Enter for line break when writing codeAations. If you find it inconvenient to
write code in the model, try using the comment DDinstead of the real code. After
you transform the model, the location of all thBEODO comments will be shown in the
Tasks view. Replace the comment with the real emsileg the regular java editor and
finally paste it back into the model.

Attributes

Mediators can have attributes just like Signalsweheer if a Mediator has attributes, any
port that uses it as type must set them with a cameparated list in its Default Value
field. There you will have access to all Attributeasrameters defined in the
Composite/Statemachine which owns the port.



StateMachines

Statemachines consist of states, pseudostatesamsitipns. Supported state types are
State, SubmachineState and FinalState. Supporéedipstates are Initial, Entry, EXxit,
Choice and Junction.

Attributes/ Parameters

Statemachines can have both attributes and paresmBteh are added as a variable to
the generated java class for the statemachinenieéees must be set by the Default
Value field of a part as explained under Composltesrder to add parameters right
click the statemachine, select Properties and dratameters.

Attributes owned by statemachines can have the rMsg stereotype. The TimerMsg
stereotype has a time property with a default valut000 milliseconds. This can be
changed at Properties View > Stereotypes > Prop€hty timer is started / stopped by
startTimer() and stopTimer() methods. When a Timgglveaches its time limit it will be
sent to the statemachine, which will handle it Bkgy other message. Both Type and
Default Value of a TimerMsg attribute is ignored.

States

All states can have entry/exit activities. In tlogivaty code for entry/exit you have access
to a method: output(Message, Mediator, StateMagla@nd a csm pointer which points to
the enclosing StateMachine.

States can be either regular states or SubmachiesSA SubmachineState has another
statemachine as its submachine. A statemachineassacsubmachine in a
SubmachineState, must be owned by the statemaehicl owns the SubmachineState.
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StateMachines used as submachines can have eittpgans, but make sure to add any
entry/exit point to the statemachine and not tiggore

Pitfall
If you add entry/exit points to a SubmachineStata diagram, they will be added as



ConnectionPointReference elements. These will ntmraatically correspond to any
entry/exit points defined in the submachine. Yon sat them manually, but a better way
is to first create the Submachine, with all entxit/points, then drag it to the diagram of
the top-level statemachine. All ConnectionPointResfiee elements will then be handled
automatically.

Transition-triggers

Transitions from States should have trigger(s)gders can be added to a transition in
two ways, the first is to add a SignalTrigger aalkst signal element(s). The second is to
use the name of the transition. If a transitionsthiiehave a SignalTrigger element the
name will be interpreted as a comma separatedflEgnals that trigger the transition.
Since there is no TimerMsg signal the only waydd a TimerMsg trigger is to use the
name of the transition.

When a statemachine receives a signal it will cledcthe triggers of the outgoing
transitions in its current state, no assumptiormitithe order the transitions are checked
should be made. If none of the current state’sstt@ms fire, transitions on the enclosing
state are checked. If no transitions fire all treywo the top-level state the signal will be
ignored.

A state can have deferrable triggers, to add addfie trigger create a signaltrigger
element, right click the state > Properties > Defiele Trigger and add the signaltrigger.
Deferred signals do not trigger any transitiony thee saved until the statemachine
enters another state where they can trigger transijust like newly arrived signals.
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Transition effects

A Transition can have an effect. An effect is artiity element which is transformed to
java code and is run whenever the transition fifabe activity has an Action element
the code will be the name of the Action. If theseo Action the code will be the name of
the Activity.

Transition effect code has access to these pointetisods:
* output(Message,Mediator,StateMachine)
* sig : pointer to the signal that triggered the $raon
* csm: the top-level statemachine this region i$ glar

If the transition can be triggered by more than sigeal the sig pointer is of type
Message, which is the supertype of all signalthdftransition is triggered by only one
signal, the sig pointer has the type of that signal

Only the top-level statemachines is transformea &ateMachine class and the csm
pointer points to an object of that type. For ins&in the PtnModel example the csm
pointer points to a PtnStateMachine object, evesffect code in PtnSubmachine.

Transition create effects

If you want to add an instance to a part with nplitity * in the composite that owns this
statemachine, apply the Create stereotype to thgi#kelement. The name of the

activity should be a java call statement with thene of the method equal to the name of
the part. If the part is a statemachine and haapaters you need to add arguments to the
call. Set the compositeOwner property of the Cretdeeotype to the name of the
composite that owns this statemachine. This reguirat the statemachine is only used as
a part in one composite.

For example, you have a composite TestCompositaiing a part
creator:CreatorStateMachine with multiplicity 1 aambther part sm:TestStateMachine
with multiplicity *. You want to make a transitianside CreatorStateMachine add a
TestStateMachine instance to sm. The name ofiduasitions <<Create>> activity
should besm(); The compositeOwner property of the Create stepsoghould be
TestComposite. Using the Create stereotype reqthetshe CreatorStateMachine is
only used in TestComposite.

Transition guards

Outgoing transitions from Choice Points should hawgiard. A guard must either be a
boolean expression or [else]. If the Choice Poo@gh't have an out-transition with a
[else] guard you must make sure that one out-tiiansalways fires when the system
reaches the Choice Point. Remember that when sitianhas fired it must always end
up in another state, otherwise the model is ilfed (and the generated program will
crash).



Junction and Choice points are treated equallizan they both can have multiple in and
out transitions. The difference is that a Choicepshould have more than one out
transition.
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Packagelmport

User code is not checked for required importsf ao iactivity uses an element which is
defined in another package the import must be setually by adding a Packagelmport
element to the owner of the activity. Right cliskject Properties > Packagelmport, add a
new Packagelmport and select the correct packag&aBelmports can be added to
Mediators, Composites, Regions and StateMachines.

Importing Java libraries

Using types defined in external java librariesasgble by creating and importing a
ModelLibrary. A ModelLibrary represents a java fby and is a standard UML model
with the modelLibrary stereotype. Add the packa@es classes needed from the external
library to the ModelLibrary and import it to thevddrame model by right clicking the
model element, selecting Import Model library >eFil

Connecting to a test-GUI

Any composite or statemachine can connect to &3&lt In order for the transformation
to generate a GUI class you need to define oneooe i the ports as either output or
input.



You define a port as being output by applying thepDtEdgeMediator stereotype to the
port. Input ports are defined by using class whih inputEdgeMediator stereotype as the

type of the port.

You must define what kind of signals can be semthéosystem by adding Reception
element(s) to the type of an input port. To adceadption right click the mediator class,
select Properties and go to OwnedReception. Recepshould not have abstract signals.
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