Code Generation (ModelToText o M2T) with
Acceleo

Based on the OBEO manuals

available on the web
http://www.acceleo.org/
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Overview

* Acceleo is an Eclipse plugin
* |t comes with its own perspective



Step 1: Create a project

* Open the New project Eclipse wizard, and in the Model to
Text Transformation category select Acceleo Project.

« On the next page, enter the project name. You can then click
Finish or create one or several initial module files:

,

reate a new Acceleo generation file -
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This wizard creates new mtl files which can be opened in the Acceleo editor.
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Step 1: Create a project
Open the New project Eclipse wizard, and in the Model to

Text Transformation category select Acceleo Project.
On the next page, enter the project name. You can then click
Finish or create one or several initial module files:

e

w Acceleo generation file
ew mitl files which can be opened in the Acceleo editor.

In the Module information
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. __LQLE’EE_’—' arent Folder: q
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Metamodel URL  http://www.eclipse.org/emf/2002/Ecore
I/ Generate for type: [ECIass
<< Advanced
[Tl initialize contents
Copy example content
Browse...

[¥] Create a mai

.mtl file to create.
[¥] This will generate a file
7 in annotation (@main)
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Step 1: Create a project

* Open the New project Eclipse wizard, and in the Model to
Text Transformation category select Acceleo Project.

« On the next page, enter the project name. You can then click
Finish or create one or several initial module files:

,
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Step 1: Create a project

* Open the New project Eclipse wizard, and in the Model to
Text Transformation category select Acceleo Project.

« On the next page, enter the project name. You can then click
Finish or create one or several initial module files:

Create a new Acceleo generation file

The Metamodel information L e
section allows you to specify
the input metamodel of your

—
A
sefacceleo/module/sample/ffiles Browse...

Parent Folder: Jorg.eclipse.acceles.modulesample?/src/org/eclip

Metamodel URL  http://www.eclipse.org/emf/2002/Ecore

Mame: generate
I Browse... I

new module file, either from = .
the list of registered

metamodels or

directly by URI.

[#] Create a main annotation (@rmain)

Possible options: http://www.topcased.org/2.0/sysML (sysML)
http://www.eclipse.org/uml2/3.0.0/UML (UML 2.0)

http://www.eclipse.org/emf/2002/Ecore (Ecore)
@ <Back Nedt = Finsh || Cancal

U - -



Step 1: Create a project

* The Acceleo project is created as an eclipse plugin!

« The wizard creates its own tree with a default template
(generate.mtl) in the Acceleo template language

% Package Explorer 3 e Hierarchy = |m

I b

|

":|
v ‘;gnrg.eclipse.accelen.mudule.sample
» B\JRE System Library [|2SE-1.5]
* B\ Plug-in Dependencies
~ (H#src
* fHorg.eclipse.acceleo.module. sample
» |J] Activator.java
* fHorg.eclipse.acceleo.module. sample. files
* |J] Generate.java
-
v [ =META-INF

el

{16 build. properties



Step 2: Editing the templates

» Acceleo comes with its own editor with several features ...
— Syntax highlighting
— Content assistant (ctrl + space)
— Error detection
— Dynamic outline
— Code folding
— Open declaration (either with 'ctrl + left click' or 'F3')
— Search references (ctrl + shift + G)

41 generate.mtl o MyBxample.sysmidi 1 generate.mtl 5 generate.mtl 7
[comment encoding = UTF-8 /]
[modnle generate ("http: )/ /Wb eclipse.org/emf/2002/Ecore") f]
[template public generate(e : EClasz)]

[comment Emain /]

[file (e.nmame, false, '"UIF-2')}]
[2.nams/]

[/file]

[/ template]



The template language

« The language is intuitive, as in the first template
module

1 generate.m ample.sysmldi ' generate.m A generate.m = 8
| generate.mtl ok MyExample.sysmid 1 generate.mil 1 generate.mtl &7
[comment encoding = UIF-8 /] e

[module ge i eclipse.org/emf 2002 /Ecore ) f]

= [template public g : ECla==)]

[comment Emain L1
fil e.name, . .

e o This is a comment
[/file]

[/template]



The template language

« The language is intuitive, as in the first template
module

s generate.mtl ;Eil MyExample.sysmldi L generate.mtl 4 generate.antl &3
[comment encoding = UILF-8 /]
[modnle genserate ("http: /S /wwWw.eclipse.org/ent/ 2002/ Ecore') /1]

[template publi (e : EClass)]

[comment Emain L1

[file (=.name, ThlS iS the dec|aration Of the

[2.nams/f]

[/file] metamodel to be used for
[/ template] Interpreting the source model




The template language

« The language is intuitive, as in the first template
module

1 generate.mntl oo MyExamplesysmidi s+ generate.mtl I Y =5
[comment encoding = UTF-8 /] . . :
module cenerate ('nctp://wn.eclizee.cxze/eny | N@ d@Stination file for

[template public QEZEIEEE% the generated COde

e S e The text added for the
e generated code
[/ templ ﬂ‘i] I

This is the first template rule (there
can be many of them)




The template language

« The language is intuitive, as in the first template

module

The template rule operates on the

-+ generate.mtl &3 = O

e elements of type EClass
imndule :eze:a:e}‘h::;:, £1p=se.org/ eml
[template public generate({e : EClas=z)]

[comment Emain /]

[file (e.name, false, 'UTF-ET7]

The destination file for

the generated code

(name depends on
e.name)

[2.nams/f]
[/file] \
[/ template]

The text (code) to be

produced inside it




The template language

* The acceleo module can be used as an entry point
for text generation if it contains a special comment

- e |
s generate.mtl ;:Eil MyExample.sysmldi L generate.mtl 4 generate.antl &3 B8
[comment encoding = UTF-8 /)
[module generate ('http://www.eclipse.org/emf/2002/Ecore') /]
= [template public generate(e : EClas=s)]
[comment Emain /]
[file (e.myxme, false, "UTIE-82'"}]

[2.nams/f]
[/Eile]

[/ template]

This one!
[comment @main /]




Step 3: Running the Acceleo Converter

* Now, selecting Run Configurations, a selection
window appears

-
= Run Configurations

You need to select the
iInput model and the
target directory

Create, manage, and run configurations

o

Creates a launch configuration for an Acceleo application.

TIEES

Name: UML To Java

type filter text

(42 Acceleo . (9= Arguments|
™ Acceleo Application :% : -

b New_configuration (1) Project:
h New_configuration (2) org.eclipse.acceleo.module.example.um|?”
&g Chain :
& Eclipse Application Main class:
& New_configuration org.eclipse.accelec.mgy ple.uml2java.Generatelava
@ tempo

4] Java Applet Model: Properties:

[5] Java Application
Ju JUnit /org.eclipse.acceleo.module.example.umi2java/model/example.uml =

Jir JUnit Plug-in Test

4 05Gi Framework Target:

/org.eclipse.acceleo.module.sample/src-gen Browse... iy

Runner: | Acceleo Plug-in Application

Filter matched 12 of 12 items

'@ [ Run I l Close ]




Step 4: Debugging an Acceleo Module

* You can select also the debug module

E Debug - org.eclipse.accelen.mo

File Edit Mavigate Search Project Scripts SmartQVT Run  Window Help

S - EH E Q-  H~0"Q~ 2 F N @M PP Ry
%5 Debug | R IEd|zReF (BR[O
& SRt Ballre - = 2

4 & Generate [Acceleo Application] Mame Value

4 E’:b“%'”g Acceleo £ seff Model:TestModel
a4 ¥ Thread [main] Q m Model:TestModel
= generate.generate(Model) line :
= generate.generate(Model) line:
= generate.generate(Model) line :

= (3 Debug |

A= S e

#

9= Variables 2 . % Breakpointq

:g;l MyExample.sysmldi (@ generate.mtl i3 :g;l TestModel.sysmldi 1

EE Outline &3
[comment encoding = UTF-8 /]

& model sysml
& model uml

2 template generate(Model)
= [template public generate(m : Model)]

2 template generate(Block)
&+ b:Block

[comment Emain /] [file/]

[file (m.name, false, '"UTF-8'}]

[m.name f] tt

[/file]

[module generate('http://www.topcased.org/2.0/sysML', 'http://www.eclipse.org/uml2/3.0.0/UML"}f]

[/template]

% = Mteammlate mithlirsr renerateih « Rlinclil
4

& Console Ej Task_q E_g Problems} 0 Executableq
Mo consoles to display at this time.

Launching Generate: (57%)



An example (intro to language)

* A simple model with ports and stereotypes

<<hblock, SimulinkBlock>> <<hlock, CppBlock>>
Blocki Blocks?
CORSTRTints COnRstRoints
DpEnThionS OpEnThioms
[ FlowPortl : BlockInterface B
(] (= [ =] DS
=1 =
'Tfalawﬁ FlowPortl : BlockInterface refirences
virlues vilies
<£hlock»»
Blocklnterface
constRoints
DpERTLING
parts
refarences
values
+ Froperyl : Integer
+Propery? : Integer
properties




An example (intro to language)

We are using the UML2.0
and sysML metamodels

i % “TestModelsysmidi | l

[comment encoding = UTF-8 /]
[modnle generate ("http://www.topcased.org/2.0/sysHML", "http: /S www.eclipse.org/uml2,/3.0.0/TUML" ) /]

= [template public generate(b : uml::Model)]

[comment Emain /]

[for (p : uml::Elem=ent | self.ovnsedEl=sment)}]
[if {p.ocllIsTyp=0f (uml::Packags) )]
[for (e : umml::Elem=ent | p.ovnedElament 31
[generateBlockiz) /]
[/for]
[/if]
[/for]
[b.names/f]
[/template]

[template public generatebBlock(block : uml::Element)]
[/template]

= [template public generateBlock{block : sysml::Elock)]
[if (block.hasStercotyvpe('SimulinkBlock'))]
[generateSimulinkBlock (block) /1]
[elseif (block.hasStersotvpe('CppBlock'}) )]

[ R L [, L S g SRR L |

L |




An example (intro to language)

The first template: same name as
module, it takes as argument the
fl.ﬂ generate.mtl &3 :E;l*TestMudel.sysmldi 1 mOdeI itself

[comment encoding = UIF-8 /]
[modnle generate ("http://www.topcased.org/2.0/sysHML", "http: /fwww.eclipse.org/uml2,/3.0.0/TUML" ) /]

= [template public generate(b : uml::Model)]

[comment Emain /]

: uml::Element | self.ovnedElsm=ent)]
Lol IsTypeOf (uml: rPackage) )]

[fo : mml::Element | p.owvnedElsmaent 31
[gendrateBlockiz) /]
[/fo

[/if]

[b.names/f]

[/template]

[template publiq generatebBlock(block : uml::Element)]
[/template]

It is the main template :Block) ]

[elseif (block.hasStersotvpe (' 'CppBlock
[ S L [ T N [ T

L |




An example (intro to language)

A for statement: iteraties over all
the ownedElements of self (the
argument of the template — b).

-

1 generatemtl i3 . % *TestModel.sysmidi 1

[comment encoding = UIF-8 /]

[modnle generate ("http://www.topcased.org/2.0/sysHML", "http: fwww.eclipse.org/uml2,/3.0.0/TUML" ) /]
= [template public generate(b : uml::Model)] 1
[comment GAmain
[for (p : uml::Elem=ent | self.ovnsedEl=sment)}]
[if {p.ocllIsTyp=0f (uml::Packags) )]
[for (e : umml::Elem=ent | p.ovnedElament 31
[generateBlockiz) /]
[/for]
[/if]
[/for]
[b.names/f]
[/template]

p is a generic UML Element (uml::Element refers to the uml metamodel
namespace)

ownedElements is an OCL function — the Acceleo template language
includes OCL functions for referring to the model structure




An example (intro to language)

An if statement: selects over all
the model elements only the
Package elements

-
1 generatemtl i3 . % *TestModel.sysmidi 1

[comment encoding = UIF-8 /]
[modnle generate ("http://www.topcased.or

= [template public generate(b : uml::Model)]
[comment Emain /]
[for (p : uml::Elem=ent | self.ovnsedEl=sment)}]
[if {p.ocllIsTyp=0f (uml::Packags) )]
[for (e : umml::Elem=ent | p.ovnedElament 31
[generateBlockiz) /]
[/for]
[/ifl
[/for]
[b.names/f]
[/template]

[template public generatebBlock(block : uml::Element)]
[/template]

= [template public generateBlock({block : =sysml::Block)]

ocllsTypeOf is another OCL function




Templates, Scripts and Services

« Templates
— Main modules for text generation
— They are polymorphic and can be overridden

— The order of declaration of templates is important: The first
template for which the guard condition is true is executed.

* Query

— Functions that process model elements and extract information,
that is values or Collections. (check boolean conditions)

— They use OCL
— Not polymorphic
« Services
— Advanced processing custom written in Java



Templates

(editor shortcut Ctrl-Space)

« Basic Syntax

[template public TemplateName () ]
[/template]

« Additional features
— Qverriding
[template public TemplateName () Overrides TemplName ]
— Preconditions (guards)
[template public TemplateName () ? (bool expr) ]
— Posttreatments
[template public TemplateName () post (postfun()) ]
— Variable initialization (possibly more than 1)
[template public TemplateName () {var:type = init;} ]



Templates statements

File tags

[file (out_file_uri, append_mode, encoding)] ... [/file]
For loops
[for (iter var : type | Collection)] ... [/for]

modifiers
before ()

separator ()
after ()

If condition
[i1f (condition)] ... [/if]
Let (assignment of final variables, value cannot change after init)

[let (var _name = init)] ... [/let]

Comments
[comment] ... [/comment]



Other postprocessing features (indentation)

Post (postprocessing)

[template public name (pars) : post="trim()"]
body
[/template]

- trim() removes the leading and trailing spaces
e indentSpace ()
« indentTab ()



Query format

[query public|private QueryName( par : type)
resType = queryBody /]

Example
[query public hasStereotype( e : uml::Element, value
String) : Boolean =

not e.getAppliedStereotypes()->select (e
uml::Stereotype | e.name = value)->isEmpty ()

/]



Acceleo Operators and OCL functions

Categories

« ContextServices
ENodeServices
EQObjectServices
* PropertiesServices
* RequestServices
* ResourceServices
StringServices
XpathServices




Acceleo Operators and OCL functions

ContextServices

get (keyStr)gets the object referenced by the key

peek gets the object on top of the context stack

POP removes the object on top of the context stack
push puts the object on top of the context stack

put (keyStr) adds the object to the context with the key



Acceleo Operators and OCL functions

ENodeServices

toString  cast to string if possible or provides object info
nSort (expr) SOrts the objects in a collection

nReverse

nSize size of object

nFirst

nGet (int)

nLast

nContains (ENode)
filter (typeStr) returns the objects of the type indicated
adapt (typeStr) type casting



Acceleo Operators and OCL functions

« QObject attributes and operations can be easily found from
the editor

Typing

[b.

attribute:Property [0..%] <
claszifierBehavior:Behavior [0..1] |

clientDependency:Dependency [0..7] |

m

collaborationUse:CollaborationUse [0..7]
efnnotationszEAnnotation [0..7]
elementlmport:Elementimport [0..7]
extension:Extension [0..7]

feature:Feature [0..7]

general:Classifier [0..7]

generalization:Generalization [0..%]

importedMemberPackageableElement [0..7]

inheritedMember:MamedElement [0..%]

interfaceRealization:InterfaceRealization [0..] |

isAbstract:Boolean [1] |

isActive:Boolean [1]

isLeaf:Boolean [1] ‘
|

gooooDoOo|j0jbbD0 000 0D0O0DDDDODDODOTCOODODODODODOT OO OT DT OO O

(b of type
uml::class) |

memberNamedElement [0..%]
name:5tring [0..1]
namebxpression:StringExpression [0.1]
namespace:Mamespace [0.1]

nestedClassifier:Classifier [0..%]
ownedAttribute:Property [0..7]
ownedBehavior:Behavior [0..%]

ownedComment: Comment [0..%]

ownedConnector:Connector [0..%]

‘'ownedElement:Element [0..*]:

B S 3 3 W S

ownedMember:NamedElement [0..*]
ownedOperation:Operation [0..%]
ownedPort:Port [0..%]
ownedReception:Reception [0..%]
ownedRule:sConstraint [0..%]

ownedTemplateSignature:TemplateSignature [0.1]

T




Acceleo Operators and OCL functions

« QObject attributes and operations can be easily found from
the editor _ |

. 2 allOperations() : String
Typ I n g 4§} hasStereotype(value: String) : Boolean
% addKeyword(keyword: String) : Boolean
% allFeatures() : Set(Feature)

[b 4 allNamespaces() : OrderedSet(Namespace) ‘

- 4 allOwnedElements() : Set{Element) |
4 allOwningPackages() : Set(Package)
N @ allParents() : Set(Classifier)

| 4 ancestors() : Sequence(Oclény)
& ancestors(filter: OclType) : Sequence(OclAny)

b f t f & applySterectype(stereotype: Stereotype) : EObject
O ype [l 4 class_behavior(diagnostics: EDiagnosticChain, context: EMap) : Boolean
|| % conformsTo(other: Type) : Boolean
ml::cl
umi:.ClaSs

## conformsTo(other Classifier) : Boolean

% createAssociation(endllsNavigable: Boolean, endlAggregation: AggregationKind, endlMName: String, endlLower: Integer, endlUppe
4k createDependency(supplier NamedElement) : Dependency

& createEAnnotation(source: String) : EAnnotation

% createElementlmport(element: PackageableElement, visibility: VisibilityKind) : Elementlmpaort

4 createOwnedAttribute(name: String, type: Type, lower: Integer, upper: Integer) : Property |
# createOwnedOperatien(name: String, parameterNames: Set(String), parameterTypes: Set(Type), returnType: Type) : Operation |
% createPackagelmport{package_: Package, visibility: VisibilityKind] : Packagelmpaort |
%k createlUsage(supplier: NamedElement) : Usage

4 current(indes Integer) : Oclany

% currentifilter: OclType) : OclAny

4 destroy()

|| % eAllContents(): Sequence(OclAny)

& eAllContents(filter: OclType) : Sequence(OclAny)

3 eClass() : EClass

4% eContainer(filter: OclType) : OclAny

% eContainer() : EObject

% eContainingFeature() : EStructuralFeature

| 4% eContainmentFeature() : EReference
% eContents(filter: OclType) : Sequence(QclAny)

4| T | 3




Acceleo Operators and OCL functions

« Some are OCL functions (OCL is an OMG standard)

T

% ocllsInState(statespec: State) : Boolean

& ocllsInvalid() : Boolean

% ocllzKindOf{typespec: OclType) : Boolean
% ocllsTypeOf(typespec OclType) : Boolean

% ocllsUndefined() : Boolean

T oclAsType(OclType typespec)
Returns self statically typed as typespec if it is an instance of this
type.

Mote that this does not alter the runtime value of self, it only
enables access to subtype operations.

This operation allows users to cast self to another type.




Acceleo Operators and OCL functions

« Some are OCL functions (OCL is an OMG standard)

2

& followingSiblings() : Sequence(Ocldny) -

i followingSiblings(filter: OclType) : Sequence(Ocliny) |

## generalization_hierarchies{diagnostics: EDiagnosticChain, context: EMap] : Boolean |

i getAllAttributes() : Set{Property) '

i getAlllmplementedinterfaces() : Set(Interface) [

& igetAllOperations() : Set(Operation) |

i gethllUsedinterfaces() : Set{Interface) !

& getApplicableStereotype(qualifiedMame: String) : Stereotype

@ getipplicableStereotypes() : Set{Stereotype)

i gethppliedSterectype(qualifiedMame: String) : Stereotype

@ gethppliedStereotypes() : Set(Stereotype)

| i gethppliedSubstereotype(stereatype: Stereotype, qualifiedMame: String) @ Stereotype :

|| % getAppliedSubstereotypes(stereotype: Stereotype) : Set(Stereotype) !

|| 4§ gethscociations() : Set(Association) | |
|

i getEAnnotation(source: String) : EAnnotation
i getBxtensions() : Set(EBxtension)

& getGenerals() : Set{Classifier) e
i getlmplementedinterfaces() : Set{Interface]

i getlmportedElements(] : Set(PackageableElement]

& getlmportediembers() : Set(PackageableElement]

i getlmportedPackages() : Set(Package)

@ getlnheritedMembers() : Set{MamedElement)

i getKeywords() : Set(String)

i getlabel() : String

& getlabel(localize: Boolean) : String

i getModel() : Model

|| % getNamesOfMember(element: NamedElement] : Set(String) F

m
ey

R e X b e PR NN e EEEP
4 | I 2




Acceleo Operators and OCL functions

EObjectServices
eAllContents all contents
eAllContents (typeStr) all contents of the
given type
eContents the list of the immediate
children
eContents (typeStr) the list of the immediate
children
of the given type
eContainer () the parent of the object
eClass () the class of the object

eContainer (typeStr) the parent of the



Acceleo Operators and OCL functions

StringServices (examples)
trim

toUpperCase
toLowerCase
toUlCase
substring(int, 1nt)
startsWith(string)
split (string)
matches (regexp)

replaceAll (string, string)



Acceleo Operators and OCL functions

XpathServices (examples)

self current object

child set of all the object children
descendant  set of all the object descendants
parent parent node

followingSibling set of all brothers



Acceleo Operators and OCL functions

XpathServices
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An example (intro to language)

-
1 generatemtl i3 . % *TestModel.sysmidi 1

ot oo e weneacea. 1 NE TOT Statement iterates over
the elements inside the package

= [template public generate (b : uml::Model

[comment Emain /]
[for (p : uml::Elem=ent | self.ovnsedEl=sment)}]

if L oclIsST

[for (e : umml::Elem=ent | p.ovnedElament 31
[generateBlockiz) /]
[/ for]
[/if]
[/for]
[b.names/f]

[/template]

[template public generatebBlock(block : uml::Element)]
[/template]

= [template public generateBlock({block : =sysml::Block)]

generateBlock is the name of another template




An example (intro to language)

This is executed for
generic um|
Elements

There are two templates with the same
name. Templates are polymorphic

[template public generateBlock(block : uml: :Element)]
[/template]

F [template public generateBlock (block : sysml::Block)]
[if (block.hasStercsotype ('SimulinkBlock') )]
[generateSimulinkBlock (block) /]

[elseif (block.hasStereobtvpe('CppBlock'™)}))]
[generateCppBlock (block) /]
[el=se]
[generateTypeBlock (block) /]
[/if]

[/template]

This is executed for
sysML Blocks

Inside, the generateBlock makes use of the OCL function
hasStereotype and invokes other templates




An example (intro to language)

The template generates the .h file for a
special type of block (stereotyped as
SimulinkBlock)

= [template public generateSimulinkBlock(block: sysml: :Block)]
| [file ( "BElock'4+ block.nmame 4+ '.h', false, '"UIF-8'})] |
#ifndef BLOCE [block.name.toUpper()/]

#define BLOCE [block.name.toUpper () /]

clas=s Block[block.nams/]

i
public:

[for {port : uml::Port | block.ownedPort)]
[generatePort (port) f1:

[/ for]

¥:

verything inside these
two lines is text with
destination in the given file

#endif
| [/£ile] |
[/template]

It is a mixture of free text (in black) that is copied “as is” in the file and
template directives (between[])



An example (intro to language)

= [template public generateSimulinkBlock(block: sysml: :Block)]

| [file ([ "EBlock'+ bBlock.nape + '.h', false, '"UTIF-8'")]

#ifndef BLOCE [block.nam olUpper () /]
#define BLOCE [block.name.tWNpper () /]
clas=s Block[block.nams/]

¢ he template refers to

public:

[for (pert : uml::Port | block attrlbutes Of the bIOCk

[generatePort (port) f1:

(/cor1 object (its name)

L

#endif

| [/£ile]

[/template]




An example (intro to language)

= [template public generateSimulinkBlock(block: sysml::Block)]

[file ( "Block'+ block.nmame + '".h', false, '"UIF-8')]

#ifndef BLOCKE [block.name.toUpper()/]

#define BLOCE [block.name.toUpper()/]

class Block[block.name/]

i
public:

[for {(port : uml::Port | bBlock.ovnedPort)]
[generatePort (port) f]:

[/for]
— The template has a for cycle that
e e iterates over the ports of the block

(calling another template)

For a flow port an attribute declaration is
generated

[template public generatePort (port:uml: :Port) ]
[/template]

- [template public generatePort (port:sysml: :FlowPort)]

[port.getPortcPrefix() /] [port.getPorcTypellame () /] [port.name/f]:
[/template]




An example (intro to language)

#ifndef EBLOCE BLOCEK1L
#define ELOCE BLOCE1L
class BlockBlockl
i
public:
CutBlockInterface FlowPortl:
}:

fgendif

This is the

generated file




