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Create a meta-model for Statemachine, instantiate Statemachine and write a code template to generate a
simple implementation of your Statemachines in C++ as seen in the Actifsource Tutorial — Statemachine
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Add a Code Snippets with conditional expressions to Transition

Create a Domain Diagram for an instance of Statemachine and show the conditions for Transitions in the
diagram

Generate code for Statemachines that checks the associated condition before executing a transition

Add a Code Snippet with an action to Transition and generate code that executes the action together with the
state transition



Part I:
Preparation
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Setup a project com.actifsource.statemachine with a meta-model for Statemachine, create two instances of
Statemachine and implement a code template for Statemachine as seen in the Actifsource Tutorial — Statemachine:

Prepare a new Actifsource Project com.actifsource.statemachine

Create a meta-model for Statemachine
Create two instances of type Statemachine, namely Statemachinel and Statemachine2

Write a code template Statemachinelmpl for the type Statemachine
Use the package structure shown above

E&EEEE
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Part Il:

Implement conditional transitions
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First, we import all the resources needed to enable the support of Code Snippets in our project:

& & EE
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Select the project com.actifsource.statemachine and choose Project->Properties from the main menu
In the properties dialog choose actifsource and go the Built-in Dependencies tab
Click on Add Builtin

In the dialog Select a built-in dependency choose CODESNIPPET and click on OK



Implement conditional transitions
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L Close the Properties dialog by clicking on OK
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Implement conditional transitions 7

& Transition 2@]

k=] com.actifsource.statemachine.generic. Transition:Class

r
typeOf ch.actifsource.core.Class == Type Selection EM

narme Transition
Choose the type of the new object:
comment
aspect[InitializationAspect]
aspect[ResourceValidationAspect] %2 Attribute - ch.actifsource.core
aspect [NameAspect] %= DecoratingRelation - ch.actifsource.core
extends Decorator %= DomainDiagramRelation - ch.actifsource.ui.diagram.relation
extends %= LinkRelation - ch.actifsource.core.selector.metaelement
modifier E= OwnRelation - ch.actifsource.core
+  property[1] targetState : UseRelation k= PropertyBasedCodeSnippetRelation - ch.actifsource.codesnippet.metamodel

%= SelectorRelation - ch.actifsource.core
[E=+StructuredCodeSnippetRelation - ch.actifsource.codesnippet.metamodel: |
=+ UseRelation - ch.actifsource.core

+  property[2] event : UseRelation

definesAspect
allowRoot
classlcon
lineColor
fillColor I
shape

ok || Cancel

We add a Code Snippet relation to class Transition:

% Open the class Transition in the Resource Editor
& Add a (third) property to the class
% Choose StructuredCodeSnippetRelation in the dialog Type Selection

© 2010 actifsource GmbH, Switzerland - all rights reserved.



Implement conditional transitions 8

property[3] typeOf StructuredCodeSnippetRelation
name condition
comment
extends
modifier
aspect[OwnRangeRestrictionAspect]
= aspect[CodeSnippetRelationAspect] typeOf JavaAspectimg
implements CodeSnippetRelationAspect
classMame ch.actifsource.codesnippet.metamodel.aspect.impl.Structured CodeSnippetRelationAspect

aspect[CodeSnippetRelationAspect]

subjectCardinality Cardinality0_1
range ch.actifsource.codesnippet.metamodel.element.CodeSnippet
ohjectCardinality Cardinality0_1
style
ownershipType
defaultValue
a .
[x] token [ - - -

BT new ch.actifsource.codesnippet.metamodel.language CodeSnippetlanguage
property CMinus ch.actifsource.codesnippet.language CodeSnippetLanguage
definesAspect CMir‘ﬁsCondition ch.actifsource.codesnippet.language CodeSnippetLanguage
allowRoot ” ch.actifsource.codesnippet.language CodeSnippetLanguage
classlcon

L

Insert condition as name of the relation

Create a new CodeSnippetRelationAspect as shown above

Choose Cardinality0 1 as subjectCardinality and as objectCardinality

Create a new language statement by calling the Content Assist and choosing CMinusCondition

& & & E
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Implement conditional transitions 9

=1 property[3] typeOf OwnRelation
name variable
comment
extends
modifier
aspect[OwnRangeRestrictionAspect]
subjectCardinality Cardinality0_N
[X]
objectCardinality ( ch.actifsource.core =
:::ersm}ﬂype ch.actifsource.core Enum 3
defaultValue ch.actifsource.coreselector metaelement ElernentEnummMetaClass
ch.actifsource.core.selector metaelement ElernentMetaClass
property ch.actifsource.core.selector.metaelement ParentElementMetaClass
definesAspect B new ch.actifsource.core RangeClass
allowRoot %’ new ch.actifsource.ui.diagram.classes.connection ConnectionRouter
(.iassf(a.n ?é’ new ch.actifsource.ui.diagram.classes.shape MetaShape
(L.I'JECOfO! & AbstractAspectimplementation ch.actifsource.core Class
fiiColor %5 AbstractBorderShape ch.actifsource.core Class
shape @ s \ N . " N - » ,
1L

We add a new OwnRelation called variable to the class Statemachine:

Open Transition in the ResourceEditor

Add a new property and choose OwnRelation in the Type Selection dialog

Insert variable as the name of the relation

Choose new ch.actifsource.core.Class as the range with the support of the Content Assist

& & EE
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Implement conditional transitions

%5 Statemachine 57 = 0O = Variable E@]
statemachine.generic.5tatemachine:Class ce.statemachine.generic.Variable:Class|
typeOf ch.actifsource.core.Class typeOf ch.actifsource.core.Class
Statemachine [ Variab
comment comment
aspect(InitiolizationAspect] aspect [InitializationAspect]
aspect[ResourceValidationAspect] aspect [ResourceValidationAspect]
aspect[NameAspect] aspect[NameAspect]
extends ch.actifsource.core.MamedResource extends ch.actifsource.core.NamedResource
extends extends
modifier modifier
property[1] event : OwnRelation property
property[2] state : OwnRelation definesAspect
=/ property[3] typef OwnRelation allowRoot
name variable dlasslcon
comment lineColor
extends fillColor
modifier shape
aspect{OwnRangeRestrictionAspect]
subjectCardinality Cardinality0_N
range com.actifsource.statemachine.generic.Variable
objectCardinality Cardinality0_1

L Insert Variable as name of the newly created class, which is opened automatically in the Resource Editor
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property[3]

typeOf

narne

comment

extends

modifier

aspect [OwnRangeRestrictionAspect]
+ aspect[CodeSnippetRelationAspect]

aspect [CodeSnippetfelotionAspect]

subjectCardinality

range

objectCardinality

style

ownership Type

defaultValue

language

=l token

token

StructuredCodeSnippetRelation

condition

CodeSnippetRelationAspect [1] : JavaAspectimplementation
Cardinality0_1

ch.actifsource.codesnippet.metamodel.element.CodeSnippet
Cardinality0_1

CMinusCondition

typeOf ch.actifsource.codesnippet.metamodel.RelationTokenProvider
selector Transition.-transition.-state.variable

tokenType ch.actifsource.codesnippet.metamodel TokenType Variable
subtoken

A conditional expression for a Transition should be able to use all Variables that are owned by the Statemachine of the
Transition as variables:

®
©

Insert a RelationTokenProvider

Define the Selector Transition.-transition.-state.counter which selects all Variables that are owned by the

Statemachine of the Transition

Choose ch.actifsource.codesnippet.metamodel.TokenType.Variable as tokenType




Implement conditional transitions

typeOf com.actifsource.statemachine.generic.5tatemachine
name Statemachinel
+ event[1] start : Ewent
+ event[2] stop : Ewent
event
+ state[l] Initialized : State
+ state[Z] Started : State
+ state[3] Stopped : State
state
= variable[1] typeOf com.actifsource.statemachine.generic.Variable
name startCounter
= variable[Z] typeOf com.actifsource.statemachine.generic.Variable
startLimit
variable

We add a condition to the state transition triggered by the event start that restricts the number of times the
Statemachine can switch to the State Started:

% Open the instance Statemachinel in the ResourceEditor
% Add two statements for variable to Statemachinel

% Choose startCounter as the name of the first and startLimit as the name of the second Variable
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Implement conditional transitions

I
B state[1] typeOf com.actifsourcestatemachine.generic.State
: name Initialized
T transition [start] typeOf com.actifsource.statemachine.generic. Transition
event start
targetState com.actifsourcestatemachine.specific.Statemachinel Started
L transition [stop] = startCounter com.actifsource.statemachine.specific.Statemachinel
i B startlimit  cofn.actifsource.statemachine.specific. Statemachinel |
B state[2] typeOf ccl )
- state[l] typeOf com.actifsource.statemachine.generic.State
narne Initialized
= transition[start] typeOf com.actifsource.statemachine.generic.Transition
event com.actifsource.statemachine.specific. Statemachinel start
targetState com.actifsource.statemachine.specific.Staternachinel Started
a startCounter < |
transition [stop] 5 startCounter com.actifsource.statemachine.specific.5tatemachinel
- I = startlimit  com.actifsource statemachine.specific.Statemachinel
+ state[2] Started : State ] L
S Y Ctannad « Stata

We add a conditional expression to the state transition triggered by the Event start in the State Initialized:

Open the state Initialized in the Resource Editor and then open its Transition start
Open the Code Snippet Editor by selecting the relation condition and pressing Enter
Call the Content Assist in the Code Snippet Editor and choose startCounter

Enter ' <'in the Code Snippet Editor and call the Content Assist again
Choose startLimit in the Content Assist

E&EEEE
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= state[l]

typeQf com.actifsource.statemachine.generic.State
narme Initialized
= transition[start] typeOf com.actifsource.statemachine.generic. Transition
event com.actifsourcestatemnachine.specific.Statemachinel .start
targetState com.actifsource.statemachinespecific.Statermnachinel  Started
condition startCounter < startLimit
transition [stop]
T state[d] typeOf com.actifsource.statemachine.generic.S5tate
name Stopped
_Ib transition [start] typelf com.actifsource.statemachine.generic.Transition
event com.actifsource.staternachine.specific.Statemachinel .start
targetState com.actifsource.statemachine.specific.Statermachinel  Started
condition startCounter < startLimit
transition [stop]

We enforce that the Statemachine can only switch a maximum of startLimit times to the State Started by adding the
same conditional expression also to the Transition triggered by the Event start in the State Stopped:

% Enter the conditional expression in the same way as on the previous page



Part ll:

Create a Domain Diagram

[ Project Explorer E:E] & Y= O
4 E com.actifsource.statemachine
4 25 asrc
f# com
3 com.actifsource
3 com.actifsource.statemachine
4 |fB com.actifsol - ' -
k
b &% Design | Mew T4 Project
b & Event Copy 2% Actifsource Project
; :;TEFU of Cut 4 BuildConfig
B e .
s & Statemac [ Paste i . Class Diagram
i E% Staternac Move... g | Diagraxn Type
» ‘B Transitio Rename... F¢  Domain Diagram
= ‘u’arla.ble #H Delete i Freemarker Generator Task
4 8 com.actifsoy % Remove from Context Ctrl+ Alt+Shift+Down FunctionSpace
B Statemac
% Statemac fag Import.. f#f Package
» [ Statemac A Export E{ Resource
b com.actifsoy L Resource Folder
I = Actifsource #'] Refresh = [Tf Template
[» = JRE System Libre
b E2 src Validate 75 Template Folder
I i src-gen Fix LicencelnfoMarkers via TearnPlugin i *Pand Generator Task
Delete LicencelnfoMarkers F% Example
4 Generic Refactoring
%5 Debug JavaClass Resolution | curl+N

We create a new Diagram Type called Statemachine in order to define properties of Domain Diagrams of Statemachines:

& Select the package com.actifsource.statemachine.generic and choose New -> Diagram Type
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Create a Domain Diagram

-
= Mew DiagramType Wizard E@M

Actifsource DiagramType
Creates a new actifsource diagramType of some type in the specified location. Eil

Besource Path:  /com.actifsourcestatemachine/asrc Browse...
Package: com.actifsource.staternachine.specific Browse...
Mame: Statemachine

RootClass: com.actifsource.staternachine.generic.5tatemachine Browse...

@ [ Enify | [ cancel

% Enter Statemachine as name for the newly created DiagramType in the New DiagramType Wizard
% Choose com.actifsource.statemachine.generic.Statemachine as RootClass
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Create a Domain Diagram 17

4 Staternachine EE]

bl com.actifsource.statemachine.generic.Statemachine: DiagramType

typeOf DiagramType
| Statemachine
rootClass com.actifsource.staternachine . generic.5taternachine
style
1 allowedClass typeOf ch.actifsource.ui.diagram.diagramtype.AllowedClass
class com.actifsource.statemachine.generic.5tate
[y poletetntry typeOf ShowPaletteEntry
style
= allowedRelation typeOf AllowedIndirectRelation
selector State.transition.targetState
createfllowed true
(verse
style
visible
visible Style
openkEditor false
allowedRelation
highlightPath
searchPath
tooltip
L allowedClass

% Define allowedClass as com.actifsource.statemachine.generic.State
% Choose ShowPaletteEntry as paletteEntry

% Insert an allowedRelation of type AllowedIndirectRelation with selector State.transition.targetState
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Create a Domain Diagram

= actifsource - Eclipse

File Edit Mavigate Search Project Run  Window Help

:E!}vl—l E_HE=:|: -

% Project Explorer E@]

5% =0

4 [Z—,,E asrc

f# com

3 com.actifsource

> ?Q Variable

[ £7% Design

» B Event

- State

[ ?Q Statemachine
1+ B Transition

4 33 com.actifsource.statemachine

3 com.actifsource.statemachine
a4 i} com.actifsource.statemachine.generic

4 |H} com.actifsource=+-+ = = 5
b E% Statemachir New Y Project...
v B Statemachfr Copy '@ Actifsource Project
i B Statemachin . X
b B com.actifsourc of Cut ﬁ BuildConfig
b mi Actifsource B Paste % Class Diagram
I B JRE System Library Mowve... £%  Diagram Type
b @3 sre Rename... Fi Domairﬁiagram
i —
> &% sre-gen ¥ Delete imi§  Freemarker Generator Task
2 Remove from Context Ctrl+Alt+ Shift+ Down FunctionSpace
g2y Import.. B Package
S I Ej Resource
ﬁ Resource Folder
& Refresh F5 Template
Validate ¥ Template Folder
Fix LicencelnfoMarkers via TeamPlugin [Tf xPand Generator Task
Delete LicencelnfolMarkers FY Eample..
Ji' Generic Refactoring
%5 Debug JavaClass Resolution [3 Other.. il

Now we create a new Domain Diagram for Statemachinel based on the newly created Diagram Type:

L Select com.actifsource.statemachine.specific and choose New -> Domain Diagram
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Create a Domain Diagram

-
= Mew Domain Diagram Wizard Elﬂu

Domain Diagram

Create a new domain diagrarn.

o

B

Resource Path:  /com.actifsource.statemachine/asrd

Browse...

]

Package: com.actifsource.staternachine specific

Browse...

Marme: Statermachingl

DiagramType:  com.actifsourcestatemachinespecific.5taternachine

Browse

I

SingleRoot: com.actifsource.staternachine specific.5taternachinel

Browse...

@ [ Fnish ||

Cancel

L Check the chosen settings in the open dialog and click Finish
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Create a Domain Diagram

20

£ *Statemachinel: Staternachinel EEW

£ *Statemachinel: Statemachinel EE]

£ Initialize start

% Choose Select in the Palette of the Diagram Editor and arrange the States such that all transitions are visible
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Create a Domain Diagram 21

[ Project Explorer 53 E Y =0
4 5} com.actifsource.statemachine
a 22 asrc
f com
f# com.actifsource
f# com.actifsource.statemachine
4 | com.actifs = =
= L o .
[> % Variable Rlew) ||
4 %ﬁ EESii” Copy @ Actifsource Project
’ = S't"et” of Cut g BuildConfig
B ate
b % Staterns @ Paste F¢  Class Diagram
b ' Transiti Mave... F%  Diagram Type
4 f com.actifsc Rename... F¢  Domain Diagram
. ] elete reemarker Generator Tas
Dg:tatemx Del F ker G Task
[= tatemz . -
i Statems = Remowve from Context Ctrl+ Alt+Shift+Down || [£F] Functlngpace
i E Statems pug Import.. #5 Package
[ .com.actifsc A Export.. E{ Resource
b B Actifsource . gﬁ Resource Folder
- = JRE System Libl 2" Refresh F5 B Template
b2 sre
i i sre-gen Validate [ Template Folder
Fix LicencelnfoMarkers via TeamPlugin i xPand Generator Task
Delete LicencelnfoMarkers F4 Example
4 Generic Refactoring
<
%% Debug JavaClass Resolution e Ctrl+N

Next, we will see how to display the conditional expressions associated with a Transition in the Domain Diagram. First,
we create a function that generates the displayed text from the conditional expression:

& Select the package com.actifsource.statemachine.generic and choose New -> FunctionSpace
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Create a Domain Diagram

-
= Mew Function5Space Wizard Elﬂu

Actifsource Resource
Creates a new actifsource resource of some type in the specified location. { }
Resource Path:  /com.actifscurce.statemachine/asrc Browse...
Mamespace: com.actifsource.statemachine.generic Browse...
DwvnFelation: | | ’Brnwse...]
Type: | ch.actifsource.core.selector.type.FunctionSpace | ’ Browse... ]
Mame: MameFun ctionsl |

hodifiers: [ ] Abstract [ ] Final

SuperClass: | ch.actifsource.core.MamedResource | ’Brnwse...]

’ Resuurce] ’ NamedResuurce] ’ Decuratnr]

@ Firfeh || cancel

% Enter NameFunctions as name of the FunctionSpace
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Create a Domain Diagram

(L3
typeOf
narme
extends
metaModel

= functionContext

functionContext

|1} *MameFunctions EE]

ch.actifsource.core.selector.type.FunctionSpace

NameFunctions

typeOf ch.actifsource.core.selector.type.FunctionContext
typeRef com.actifsource.statemachine.generic. Transition
typeld

com.actifsource.statemachine.generic.NlameFunctions:FunctionSpace [ REELIT LI ST Ta 00 U071

.
= Type Selection

% Create a new FunctionContext with typeRef com.actifsource.statemachine.generic.Transition
% Create a new function in the FunctionContext and choose TemplateFunction in the Type Selection dialog

Choose the type of the new object:

®} AbstractFunction - ch.actifsou rce.coreselectortype
%}JavahspectFunction - ch.actifsource.coreselector.type
?J}.IavaFunction - ch.actifsource,coreselectortype

#1} JavalistFunction - ch.actifsource.core.selector.type

%) SelectorFunction - ch.actifsource.core selector.type
El'}é'l'emplateﬁynctian = ch.act'rfsr_-urce.template.mudel.spec.i}rpd
a) TemplateLlfﬁeFunction - ch.actifsource.core.selector.type

J

Cancel

o
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Create a Domain Diagram

= O

E4 Statemachine

3} com.actifsource
f com.actifsource.statemachine
4 3 com.actifsource.statemachine.generic
& &% Design
» B Event
4 NameFunctions
a = functionContext
4 Transition
a4 = function
b |1} displaytjame|
» B State
P % Statemachine
i &% Statermachine
i B Transition
P % Variable
4 3 com.actifsource.statemachine.specific
i B Statemachinel
% Staternachinel
» | Statemachine2

e

[{5 Project Explorer EE] <f;> =
a 33 com.actifsource.statermachine
a (22 asrc
H com

% Statemachinel: Statemachinel

pL

*MameFunctions 3

com.actifsource.statemachine.generic.MameFunctions:FunctionSpace | JURRICHE T g T e re e

typeOf
name
extends
metaModel
=l functionContext

functionContext
.

& Enter displayName as name of the TemplateFunction
% Open the TemplateFunction in the Template Function Editor by double-clicking on displayName in the Project

Explorer

ch.actifsource.core.selector.type.FunctionSpace

NameFunctions
typeOf ch.actifsource.core.selector.type.FunctionContext
typeRef com.actifsource.statemachine.generic. Transition
typeld
function typeOf TemplateFunction
displayName

comment

param

children . Line

children

language
function
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Create a Domain Diagram 25

-

. . . Insert ColumnContext [Alt+Shift+Insert)
MameFunctions ({T} dlSplEl'_"I'NElIJ | )

3 I Transition.event.name [I]

The function should display the name of the event triggering the Transition and in brackets the conditional expression if
there is one:

& Enter Transition.event.name in the TemplateEditor followed by '[]'
% Place the cursor inside the brackets and choose Insert ColumnContext from the menu
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Create a Domain Diagram 26

r *MameFunctions [{T} *displayMame EE}

{1} [this]: Transition

Selector Transition.condition

w
. ________________________________________________________________|

] |:| W= Transition.event.name [CodeSnippet.displayCodesnippetsSingleline@DisplayCodesnippet]]

% Choose Transition.condition as selector for the column context
% Enter CodeSnippet.displayCodeSnippetSingleLine@DisplayCodeSnippet in the column context. This function

outputs a string that represents the expression in the Code Snippet as entered by the user, i.e., without parsing
or processing it
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Create a Domain Diagram

27

£ Statermachingl: Statemachinel

(‘E Transition E@W

typeOf
name

comment
aspect [InitializotionAspect]

extends
extends
modifier
* property[1]
+  property[2]
+  property[3]
property
definesAspect
allowRoot
classlcon
lineColor
fillColor
shape

V=] com.actifeource.statemachine.generic. Transition:Class

aspect[RescurcelValidationAspect]

( ‘ |
= Select Decoration Type | =
There are multiple possible types. Please select one from the following list:
V=] Javahspectimplementation - ch.actifsource.core
' TextSelectorAspectimplementation - ch.actifsource.core.selector.element
| ok || cancel

We will use the newly created function displayName to define a NameAspect for Transitions:

& Create a NameAspect with the Content Assist and choose TextSelectorAspectimplementation in the Select

Decoration Type dialog
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Create a Domain Diagram 28

typeOf ch.actifsource.core.Class

name Transition

comment

aspect [InitiolizationAspect]

aspect [ResourceValidationAspect]
7 aspect[NameAspect] typeOf TextSelectorAspectimplementation
implements Mamehspect
| Transi'tion.displayName@NameFundiﬂns|

% Enter Transition.displayName@NameFunction as selector of the NameAspect, i.e., the name of the Transition
will be the output of the function we have defined before
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Create a Domain Diagram

£ Staternachinel: Staternachingl EE]

start [startCounter < startLimit]

5 Inftialize ctart [startCounter < startLimit] [ Startec

% Open the Statemachinel Domain Diagram again and check that the Transitions are now displayed with their
name including the conditional expressions as specified above
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Part lll:

Generate code for conditional transitions

rﬁ Design [T) Statemachinelmpl EE]
=R S WS ild, allSta temachine:Statemachine
Selectaor | Build.al lStatemachine
w
[5 Statemachine.nameImpl.hpp
C++
. class Statemachine.nameImpl
2 |t
3 - private:
4 enum{ I
l 5 State.narle:
: 1 m_astate;
~ public:
© woid Event.name()
a | {
18 switch(m_aState)
11 7
12 case State.name:
13 m_astate = Transition.targetState.name;
14 break;
15 }
16 | }
5

In this part, we will extend the template Statemachinelmpl as implemented in the Actifsource Tutorial — Statemachine
such that the statemachine executes a state transition only if the associated condition is fulfilled:

% Open the template Statemachinelmpl in the Template Editor
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[T] *Statemachinelmpl S@l
©3 :Build » &5 Build.allStatemachine:Statemachine b &5 Statemachine.event:Event b &5 Event.-event:Transition b £ Transition.-transition:State b G Il el [ ie o e e e
Selector  Transition.condition I
r
|‘?§ch.adifswrﬂ=_~ desnippet.metamodel.el t.CodeSnipy ‘i
[ Statemachin prTpp
CH
class Statemachine.nameImpl
{
private:
enum{
. State. name:
} m_aState;
public:
void Event.name()
i
switch(m_aState)
{
case State.name:
4 |
m_aState = Transition.targetState.name;
break;
h
}
i

We write an if-statement with the conditional expression associated with a Transition as condition:

L Insert a new Line Context and write the selector Transition.condition for the newly created context
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[T] *Statemachinelmpl &2

‘E :Build » ‘?Q Build.allStatemachine:Statemachine b ‘5 Statemachine.eventEvent b ‘& Event.-event:Transition » 55 Transition.-transition:State b ‘?Q Transition.condition:CodeSnippet|

Selector  Transition.condition

r

[ Statemachine.nameImpl.hpp
C++
class Statemachine.nameImpl

{

private:

enum{
. State.n ame:
} m_aState;
public:

void Event.name()

1
switch(m_aState)
i

case State.name:
» . if (CodeSnippet.toC@CodesSnippetToCode)
{
m_aState = Transition.targetState.name;

}

}

i

}

break;

% Write an if-statement in the new line context and insert a call to the function toC@CodeSnippetToCode on the
CodeSnippet available in the this context as condition of the if-statement

L Add opening and closing braces around the existing assignment expression
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[h| Statemachinellmpl.hpp 2

void start()
1

switch({m_aState)

1

case Initialized:
if (startCounter < startLimit)

1
¥

break;
case Stopped:
if (startCounter < startLimit)

1
¥

break;
1
T

void stop()

m_aState = Started;

m_aState = Started;

switch({m_a5tate)

1

case Started:

1
¥

break;
1
T

m_aState = Stopped;

[ Statemachine2lmpl.hpp 52
void open()

switch({m_a5tate)

1

case Initiaglized:
: m_aState = Opened;
1

break;

case Closed:
: m_aState = Opened;
1

break;

e
1

void close()
1
switch(m_aState)
1
case Opened:
1
m_a5tate = Closed;
¥
break;
¥
¥

b

& Open the generated files Statemachinellmpl.hpp (overwritten) and Statemachine2Impl.hpp (unchanged) and

inspect the changes.
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Customized variable names

public:
void start()
1
switch(m_aState)
1

case Initiglized:
if (m_startCounter < m_startlLimit)

1
m_aState = Started;
¥ I
break;
case Stopped:
if (m_startCounter < m_startLimit)
1
m_aState = Started;

1
break;

h
h

® The built-in template functions that we used so far generate the name of variables (and also functions) by
calling simple name on the corresponding resource

@ Inthis part we will change the generated variable names by adding a prefix to the variable names according to
our naming convention
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= actifsource
File Edit Mavigate Search Project Run  Window Help
AR AFNERENNTERR SN=E AL B A RSk =Sl SRR STIR A ERCh A 4 e
[ Project Explorer 52 = O
P E 2 com.actifsource.statemachinel
4 (22 asrc Mew » | T Project...
con
g con Go Inte 2%  Actifsource Project
B con Show In Alt+Shift+W ¥ | [ File
4 £} con Copy CrleC % Folder
4 % - gﬁ Resource Folder
b E= Copy Qualified Name "
N g @I Paste CtrleV [ Template Folder
b | 3 Delete Delete | (@ Annotation
v ? % Remowve from Context Ctrl+ Alt+Shift+Down | &  Class
b ad i
2
b % Build Path (& Enum
= Refactor Alt+Shift+T » | €% Interface
= e 1 it ¥ Package
4 con S &% Solwce Folder
= gy  Export... l[':f
: 4
'f‘éﬁ Find Bugs R Bxample...
[
4 B con Build Project F4 | Other... Ctrl+M

% Create a new Java source folder: select the project com.actifsource.statemachine and choose New -> Source
Folder from the menu
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i
@ New Source Falder EE

Source Folder

Create a new source folder,

Project name: com.actifsourcestatemachine Browse...

Update exclusion filters in other source folders to solve nesting
Ignore optional compile problems

Folder name: | aspects | Browse...

@ N

Cancel

L Insert aspects as hame of the new folder
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b =4 JRE S

a4 22 src
[g 5
[§ 5

I+ g% src-g

|2 aspe

v 3 B P

Mew b % Project.
Go Into (@ Annotation
Open Type Hierarchy F4 | & Class
ShowlIn Alt+Shift+W » | & Enum
T Cirle € Interface
Copy Qualified Name o p"'c'm‘{’s
Paste CtrleV % Source Folder
Delete Delete | % Example..
Remowe from Context Ctrl+Alt+Shift+ Down F4  Other.. Cirle N
Build Path F oy
r
= New Javl/é}Package E‘Eg
Java Package ¥
9 mi
Create a new Java package. pu—
Creates folders corresponding to packages.
Source folder  com.actifsource.statemachine/aspects Browse...
Narne: com.actifsource.statemachine.generic
Create package-infojava
@ [ Finsh || cancel

37

% Create a new package com.actifsource.statemachine.generic in the aspects folder: select the aspects folder and

choose New -> Package from the menu
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”
= Mew Java Interface E@u

Java Interface
Create a new Java interface. @

Source folder: com.actifsource.staternachine/aspects Browse...
Package: com.actifsource.staternachine.generic Browse...
Enclosing type: | | | Browse... |
Mame: IMyMarneProvider

Modifiers: public () default private protected

Extended interfaces: |_'3 ch.actifsource.codesnippet.metamodel.templateINameProvider | Add...

Remove

Do you want to add cornments? (Configure templates and default value here)
Generate comments

@ [ Finish || Cancel

h <
& Select the package com.actifsource.statemachine.generic in the folder aspects and choose New -> Interface

from the menu
&  Write IMyNameProvider as name of the new interface
& Choose ch.actifsource.codesnippet.metamodel.template.INameProvider as Extended interface
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& & EE &

39

= Mew Java Class | = Py
Java Class
Create a new Java class.
Source folder: com.actifsource.statemachine/aspects Browse.
Package: com.actifsource.staternachine.generic Browse.
Enclosing type: | | | Browse... |
MName: MyMNameProviderLiteral Aspect
Madifiers: public ) default private protected
abstract final [] static
Superclass: ch.actifsource.core.model aspects.impl.AbstractStatelessAspectimpl Browse...
Interfaces: @ ch.actifsource.core.model.aspects.impl IGenericLiteralAspect <IMyNameProviders Add...

Remowe

Which method stubs would you like to create?
public static void main(String[] args)
Constructors from superclass
Inherited abstract methods
Do you want to add cormments? (Configure templates and default value here)
Generate comments

®@

| Finsh || Concel |

e

4

Select the package com.actifsource.statemachine.generic in the folder aspects and choose New -> Class from

the menu
Write MyNameProviderLiteralAspect as name of the new class

Choose ch.actifsource.core.model.aspects.impl.AbstractStatelessAspectimpl as Superclass

Choose ch.actifsource.core.model.aspects.impl.IGenericLiteralAspect<IMyNameProvider> as Interface

Click Finish

© 2010 actifsource GmbH, Switzerland - all rights reserved.



Customized variable names

[J] IMyMNameProvider java (m MyMameProviderLiteral Aspect.java EEW

= import
import
import
import
import
import

public

3

}

package com.actifsource.statemachine.generic;

ch.actifsource.core.INode;

ch.actifsource.core.Literal;
ch.actifsource.core.job.IReadJobExecutor;
ch.actifsource.core.model.aspects.impl.AbstractStatelessAspectImpl;
ch.actifsource.core.model.aspects.impl.IGenericLiteralAspect;
ch.actifsource.core.scope.IResourceScope;

class MyNameProviderLiteralAspect extends AbstractStatelessAspectImpl
implements IGenericlLiteralAspect<IMyNameProvider> {

=] @override
ES public boolean allowMultiline(} {

return false;

e @override

o public String isValid(IReadlobExecutor arg®, IResocurceScope argl,

String arg2) {
return null;

e @override

o public Literal create(IMyNameProvider arg@®) {

L

return new Literal(arg®e.toString()) r

¥

}

3

=] @override

o public String getJavaConstructionExpression(IReadJobExecutor arge,

IResourceScope argl, INode arg2) {
return null;

=] Boverride
N public IMyNameProvider getValue(IReadJobExecutor arg@, IResourceScope argl,

INode arg2) {
return null;

e Boverride
o public Class<IMyNameProvider:> getValueType() {

return IMyNameProvider.class;

I
}

¥

% In the newly created class remove all TODO comments

& Write the statement return MyNameProvider.class; inthe method getValueType()
L Write the statement return new Literal (arg0.toString());
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-
= Mew Resource Wizard EIM

Actifsource Resource .

Creates a new actifsource resource of some type in the specified location.

Resource Path:  /corm.actifscurcestatemachine/asre Browse...
Mamespace: com.actifsource.statermachine.generic Browse...
CwynRelation: | |Bru:uw5e...|
Type: ch.actifsource.core. Literal Browse...
Marme: MyMNameProviderLiterall

hodifiers: [ ] Abstract [ ] Final

SuperClass: | ch.actifsource.core.NamedResource | | Browse... |

| Resource | | NamEdResuurce| | Decu:uratu:ur|

@ Firieh || cancel

- 4
% Create a new Literal type: select the package com.actifsource.statemachine.generic in the folder asrc and

choose New -> Resource from the menu
& Choose the type ch.actifsource.core.Literal as Type of the new Resource
& Write MyNameProviderLiteral as Name of the new Resource
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el com.actifsource statemachine.genenic. MyMNameProviderLiteral:Literal

typeOf ch.actifsource.core.Literal
name MyMNameProviderLiteral
comment
- aspect[LiteralAspect] typeOf JavaAspectimplementation
implements LiteralAspect
classMame com.actifsource.statemachine.generic.MyMameProviderLiteral Aspect
aspect [LiteralAspect]
extends ch.actifsource.codesnippet.metamodel. parsetree.template. MameProvider
extends

% Open the new Literal in the Resource Editor

& Create a LiteralAspect with type JavaAspectimplementation and choose the class
com.actifsource.statemachine.generic. MyNameProviderLiteralAspect as className

& Let the MyNameProviderLiteral extend
ch.actifsource.codesnippet.metamodel.parsetree.template.NameProvider, which is the default NameProvider
and generates names by calling simpleName@Builtin
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p
== MNew FunctionSpace Wizard @M

Actifsource Resource
Creates a new actifsource resource of some type in the specified location. { }
Resource Path: /com.actifsource.statemachine/asrc Browse...
Mamespace: com.actifsourcestaternachine.generic Browse...
DwvnRelation: | | | Browse... |
Type: | ch.actifsource.core.selector.type.FunctionSpace | | Browse... |
Mame: TokenMameFunctions|

kdodifiers: [ ] Abstract [_|Final

SuperClass: | ch.actifsource.core.MamedResource | | Browse... |

| Resu:uurce| | MamedResource | | Decu:uratcur|

@ [ Rish | [ cancel

h |
L Create a new FunctionSpace: Select the package com.actifsource.statemachine.generic in the asrc folder and

choose New -> FunctionSpace
% Insert TokenNameFunctions as the name of the FunctionSpace and click Finish
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G

typeOf ch.actifsource.core.selector.type.FunctionSpace
name TokenMameFunctions

extends | TokenToName |
extends

metaModel

functionContext

Let the new FunctionSpace TokenNameFunctions extend from TokenToName
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typeOf
name

extends
extends
metaModel

=l functionContext

functionContext

ch.actifsource.core.selector.type.FunctionSpace
TokenNameFunctions

TokenToMame

typelf ch.actifsource.core.selector.type.FunctionContext

typeRef com.actifsource.staternachine.generic, MyMameProviderLiteral
typeld

.
= Type Selection @M

Choose the type of the new object:

?}AbstractFunction - ch.actifsource.coreselector.type

?}Javaﬁ.spectFunctiﬂn - ch.actifsource.coreselector.type

®1} JavaFunction - ch.actifsource.core.selector.type

?J}JavaListFunction - ch.actifsource.core.selector.type

%] SelectorFunction - ch.actifsource.core.selectortype

®r TernplateFunction - ch.actifsourcetemplate.model spectypes

ﬁ}?[emplatelthunctiun - ch.actifsource.core.selector.type:! |
bag

| ok || cancel

% Open the FunctionSpace TokenNameFunctions in the Resource Editor
L Create a new FunctionContext with typeRef MyNameProviderLiteral
% Create a new function and choose TemplateLineFunction from the Type Selection dialog
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typeQf ch.actifsource.core.selector.type.FunctionSpace
name TokenNameFunctions
extends TokenToMame
extends
metaModel
o functionContext typeOf ch.actifsource.core.selector.type.FunctionContext
typeRef com.actifsource.staternachine.generic. MyMameProviderLiteral
typeld
3 typeOf TemplatelineFunction
I | name variableName [
comment
[} . parm typeOf ch.actifsource.core.selector.type.Param
: I name resource I
= type eOf ch.actifsource.core.selector. .ClassT
classRef ch.actifsource.core.Resource
classid
param
text m_Resource.simpleMName@ Builtin [

L function

L functionContext

% Insert variableName as the name of the new TemplateLineFunction
L Create a parameter Param of type ClassType and with classRef ch.actifsource.core.Resource
¢

Insert m_Resource.simpleName@Builtln as text, i.e., the function appends the prefix "m_" to the output of
Resource.simpleName@Builtin

@® Warning: Please choose the exact function name for variableName or functionName since these functions
are overwritten
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Customized variable names

typeOf
name

extends
extends
metaModel
+  functionContext[1]
= functionContext[2]

functionContext

ch.actifsource.core.selector.type.FunctionSpace
TokenMameFunctions
TokenToMame

MyMameProviderLiteral : FunctionContext

typeOf ch.actifsource.core.selector.type.FunctionContext
typeRef com.actifsource.staternachine.generic.Statemachine
typeld

—
= Type Selection

Choose the type of the new object:

® | AbstractFunction - ch.actifsource.core.sel ector.type

? | JavahspectFunction - ch.actifsource.coreselector.type
&1 JavaFunction - ch.actifsource.core selector type.
?J}JavaListka'ﬁction - ch.actifsource.coreselector.type
%} SelectorFunction - ch.actifsource.coreselector.type

%’} TemplateFunction - ch.actifsourcetemplate. model.spec.types
&) Tem plateLineFunction - ch.actifscurce.coreselector.type

I ’ Cancel

% Create a new FunctionContext with typeRef Statemachine
% Create a new function and choose JavaFunction from the Type Selection dialog
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typelf ch.actifsource.core.selector.type.FunctionContext
typeRef com.actifsource.staternachine.generic.5tatemachine
typeld
T function typeOf JavaFunction
: narme generateMameProvider
comment
pararm
modifier
ownership
inlinelavaCode
I'?'I returnType typeOf ch.actifsource.core.selector.type.literalType
: | com.actifsource.staternachine.generic, MyMameP rcwiderL'rteraI|
literalld
L cached true I

L function

% Insert generateNameProvider as name of the function
L Create a statement returnType of type LiteralType with literalRef MyNameProviderLiteral
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4 5 sre-gen
i 4 (default package)
4 B com.actifsource.statemachine.generic
i [J] GenericPackage,java
i 4¥] MameFunctions java
4 |[J] TokenMameFuncfions.java
» @ TokenMameFiictions
i 3 com.actifsource.statemachine.generic.javamodel

I i3 com.actifsource.statemachine specific

i i3 com.actifsource.staterachine.template

Bublic com.actifsource.statemachine.generic. IMyNameProvider generateNameProvider(final com.actifsource.statemachine.generic.javamodel.IStatemachine statemachine) {
/* Begin Protected Region [[dc239b@5-877d-11e4-a98e-6dd1214de5d1]] */
return new IMyNameProvider(]) {

i
/* End Protected Region [[dc239b@5-877d-1le4-a98e-6dd1214d65d1]] */

i
H

Save the FunctionSpace TokenNameFunctions

Open the newly generated file TokenNameFunctions.java in the Java Editor

Write the statement return new IMyNameProvider () {} insidethe protected regioninthe method body
of the method generateNameProvider

Save the file

& & EE
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50

@ [}tatemachine[mpl E@}

E[ com.actifsource.statemachine/asrc/com/actifsource/staternachine/ternplate/0b6533eb-859-11 ed-a1 05-d1 ff97f2d47 .asr Lilion transition:State » &5 [TERET

Selector | Transition.conditien

r

sition.condition:CodeSnippet|

[ statemachine.nameImpl.hpp
L c++
class Statemachine.nameImpl
{
private:
enumy{
State. name:
} m_astate;
public:
void Event.name()
1
sultch(m aState)
case State.name:
I I m_aState = Transition.targetState.name;

% Open the template Statemachinelmpl in the Template Editor
% Insert a new LineContext on the line after the case expressions
& Choose Transition.condition as the selector of the new context
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&) *Statemachinelmpl 13 1

% :Build ¥ % Build.allStatemachine:Statemachine » 5 Statemachine.event:Event b | Event.-event:Transition b T Transition.-transition:State » % Transition.cor

Selector  Statemachine.generateNameProvider@TokenNameFunctions:NameProvider

s & FE &

r

[ statemachine.nameImpl.hpp
C++
class Statemachine.nameImpl

1

private:

enum{
| State.name,
} m_asState;
public:

m_aState = Transition.targetState.name;

break;

b
b

h? void Event.name()
{
switch(m_aState)
{
case State.name:
] | | if (CodeSnippet.toCwithNameProviden@CodeSnippetToCode)

Is

Insert a new LineContext on the same line

Choose Statemachine.generateNameProvider@TokenNameFunctions:NameProvider as selector of the new
context

Write an if-statement with CodeSnippet.toCwithNameProvider@ CodeSnippetToCode

Note that there is an error on the edited line because the parameter to the function cannot be resolved
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Selector CodeSnippet:CodeSnippet

[5 statemachine.nameImpl.hpp
C++
class Statemachine.nameImpl

t

private:

enum{
l State. name:
} m_aState;
public:

{

m_aState = Transition.targetState.name;

void Event.name()
i
switch(m_aState)
1
case 5State.name:
[ . . l if (CodeSnippet.tolwithNameProvider@CodeSnippetTolode)

s I
%

Insert a new line context on the same line and choose CodeSnippet:CodeSnippet (This dummy context allows
Actifsource to correctly and automatically resolve the parameter to the function from the contexts)
& Save the template and make sure that the code is generated
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[5] Staternachinellmpl.hpp &2
= wvoid start()

switch(m_aState)

~ case Initialized:
if (m_startCounter < m_startLimit)

m_aState = Started;
bfeak;
‘case Stopped:
if (m_startCounter < m startLimit)
m_aState = Started;
}
break;

3
¥

& Open the file Statemachinellmpl.hpp and check that the variable names have been generated with the defined
prefix "m_"
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Implement actions for transitions

5 property[1] targetState : UseRelation
+ property[2] event : UseRelation
property[3] conditicn @ StructuredCodeSnippetRelation
< property[4] typeOf StructuredCodeSnippetRelation
: name action
comment
extends [:}
modifier
aspect [OwnRangeRestrictionAspect]
1+ gspect[CodeSnippetRelationfAspect] CodeSnippetRelationfspect [1] : JavaAspectimplementation
aspect[CodeSnippetRelationAspect]
subjectCardinality Cardinality0_1
range ch.actifsource.codesnippet.metamodel.element. CodeSnippet
objectCardinality Cardinality(_1
style
ownershipType
defoultValue
[ CMinus |
ETJ token typeOf ch.actifsource.codesnippet.metamodel.RelationTokenProvider
: selector Transition.-transition.-state.variable
tokenType ch.actifsource.codesnippet.metarmodel TokenType Variable
subtoken
L token

In this part, we will see how to add an action to a transition. We add the code corresponding to the action as a Code
Snippet to the model. This code will be executed together with the transition:

% Open the class Transition in the Resource Editor and add a Code Snippet relation as already seen in Part ||

& Insert action as name of the StructuredCodesnippetRelation, choose subjectCardinality and objectCardinality
Cardinality0 1

& Create a RelationTokenProvider with selector Transition.-transition.-state.variable and tokenType Variable

% Choose the language CMinus
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typeOf com.actifsource.statemachine.generic.Statemachine

name Statemachinel
+ event[1] ctart : Ewent
+ event[2] stop @ Ewent
event
- state[l] typeOf com.actifsource.statemachine.generic.State
name Initialized
- transition[start] typeQf com.actifsource.statemachine.generic.Transition
event start
targetState com.actifsourcestaternachine.specific. Staternachinel Started
condition startCounter < startLimit
action startCounter = startCounter + 1;
transition [stop]
- state[d] typeOf com.actifsource.statemachine.generic.State
name Stopped
~ transition[start] typeOf com.actifsource.statemachine.generic.Transition
event start
targetState com.actifsourcestaternachine.specific. Staternachinel  Started
cendition startCounter < startLimit

startCounter = statCounter + 1;

transition [stop]

We will now increment the startCounter each time that we switch to the State Started:

% Open Statemachinel in the Resource Editor

% Add an action to the State Initialized and insert the code startCounter = startCounter + 1; into
the Code Snippet Editor

% Add an action to the State Stopped and insert the code startCounter = startCounter + 1; intothe
Code Snippet Editor
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@ *Statemachinelmpl E@}

% :Build » % Build.allStatermachine:Statemachine » & Statemachine.event:Event b & Event.-event:Transition b TS Transition.-transition:State » % Transition.action:CodeSnippet|

Selecter Transition.action

-

[ Statemachine.nameImpl.hpp
C++
class Statemachine.nameImpl
1
private:
enum{
. Starte.narrlejI
1} m_astate;
public:
void Event.name()
{
switch({m_aState)
1
case State.name:
(N
(%] |

if (CodeSnippet.tolwithNameProvider@CodesSnippetTolode)
1

m_aState = Transition.targetState.name;

1

Open the template Statemachinelmpl in the Template Editor

Add a new line context after the assignment statement that updates the state

Choose Transition.action as the selector of the state (to insert code for Transitions which have an action
defined)

Call the function toCwithNameProvider@CodeSnippetToCode on the CodeSnippet in the new line context
Note that there is an inconsistency because we have not yet added a NameProvider to our contexts which
can be used as the parameter to the function

EE FEE
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[T] *Statemachinelmpl Xﬂ

% 4 % » ‘= » E Event.-eventTransition » 5 Transition.-transition:State » % QLU e T R T L0 T T i el Statemachine.generateNameProvider® TokenNa

Selector Statemachine.generateNameProvider@TokenNameFunctions:NameProvider

r

[/ statemachine.nameImpl.hpp
C++
class Statemachine.nameImpl

{

private:

enum{,
| State.name,
} m_aState;
public:

void Event.name()

1
switch(m_astate)
{

case State.name:
ik if (CodeSnippet.toCwithNameProviden@CodeSnippetToCode)
1
m_aState = Transition.targetState.name;
3 [N | &7 CodeSnippet. folwithNameProviden@CodeSnippetToCode

ks
|CodeSnippet:CodeSnippet:CodeSnippe‘lh

}

L Add a new line context on the same line as before and choose
Statemachine.generateNameProvider@TokenNameFunctions:NameProvider as selector of the context

% Add another line context on the same line and choose the selector CodeSnippet:CodeSnippet (needed for the
parameter matching)

L Save the template and make sure that the code in Statemachinellmpl.hpp is generated and overwritten
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[n] Staternachinellmpl.hpp E@] -

void start()

switch(m_aState)

1

case Initialized:
if (m_startCounter < m_startLimit)

{

m_aState = Started;
m_startCounter = m_startCounter + 1;

}

break;
case Stopped:
if (m_startCounter < m_startLimit)

m_aState = Started;
m_startCounter = m_startCounter + 1;

break;

¥
}

% Open the file Statemachinellmpl.hpp and check that the code that increments the counter has been correctly
inserted

@® Complete the generated classes by adding a member function initialize() and the missing variables (and
probably adding the cases for the missing enumeration values to make the compiler happy).
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