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Plug-out — Tutorial

This tutorial is written to help you to write a plug-out, only few features available for the plug-out are exposed here, the full description of
the API this the modeler is given here. A chapter of the reference manual is dedicated to the plug-outs.

Goal
I describe here how to write a plug-out both in C++ and Java sorting the elements in the browser to have in order :
e in a package : sub-packages, use case views, class views, component views, deployment views, generalizations, dependencies
® in a use case view : sub-use case views, use case diagrams, sequence diagrams, collaboration diagrams, use cases, actors
e in a class view : class diagrams, sequence diagrams, collaboration diagrams, state machines, classes
® in a component view : components diagrams, components
e in a deployment view : deployment diagrams, nodes, artifacts

e in a use case : use case diagrams, sequence diagrams, collaboration diagrams, sub-use cases, actors, generalizations,
dependencies

e in a class (actor) or a state machine : nothing is re-ordered, you have to do it yourself as an exercise :-), don't forget that the order
of the members in a class is followed by the code generator.

In a same family the alphabetic order is followed.
Create a plug-out

This plug-out is written from scratch, not from an other one. Start BOUML and load the plug-out named empty part of the distribution.
BOUML ask you immediately to save it, protecting the definition of empty, of course I name it sort :

Bsor ]
2 [ AP BASE
® [Fg AP BASE class view
@ FBIAPI BASE Deployment view
= 15emings
B[ com
=[JAPI USER
= FaDiagrams
= EAP| USER class view
= EAPI USER Deployment view

As you can see the project contains two main packages, the first one defines system base classes and associated artifacts supporting the
API with the modeler, these classes are read-only. The second package contains predefined user classes and associated artifacts,
generally a user class inherits a system class.

The classes mainly correspond to the browser elements and the settings, for instance a package is managed by the user class UmlPackage
inheriting the system class UmlBasePackage etc ..., for instance :
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Execution beginning

As usual the execution starts in the main, and a plug-out is always applied on a browser element. A default definition is given in the
artifact main defined in API USER Deployment view :

artifact dialog &5

Uml | C++ header |

finclude “"UmlCom.h"

#include "UmlItem.h"

finclude “"UmlComponent.h'

#include "UmlcClass.h"

// the program is called with the socket port number in argument
int main{int arge, <har ** argv)

i

if (arge |= 2)

return 0;
if (UmlCom: rconnect (QBtving(argv[i]).cotInt())) |
Source file try |
definition ! ff doea something on the target, here suppose that a virtual

/¢ cperation exist at UmllItem level (and probably suk level 1)
umlcom: rtargetItem()->79701;

|

cateh {...) |

1

S/ must be called to cleanly inform that all is done
UmlCom: tbyel);

)

UmlCom: rclosel);

return O;
i

Editor | Default definition Mot generated In Ce+
Ok I Cancel |

o
-
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artifact dialog & sth=s

Uml | C++ header | C++ source !LJaua SOUFGBJ! |l1ﬂ SpUrCe | Associated classes | Associated amiacts |t

-

/4 the program is called with the scocket port number in argument a3

class Main |
public static void main(String argvll) |

if (argv.length == 1) |
UmlcCom. connect (Integer. valueof (argv[0] ) . intValuel));

try |
// does scmething on the target, here suppose that a virtual
File // operation exlst at Umllitem level (ahd probably sub level 1)

definitian ; UmlCom. targetItem( ). ?77();

finally |
/7 must be called to cleanly inform that all is done
UmlCom.bye();
UmlCom. closeal);
)
I
System.axit (0);
]

’ -
|
Editar | [efault definition Mot generated in Java

Ok I Cancel |

Our goal is to sort all the children of the browser element on which the plug-out is applied, this element is get using the operation
targetltem defined on UmlCom and returning an Umlltem which is the base type of all the browser elements, this operation is already
called in the default definitions of the main.

The plug-out only have interest when it is applied on a package, any view or on a use case, and it will be configured in BOUML for these
kinds of elements, but because he configuration may be wrong I have to protect the other cases, so I decide to define the operation sort on
Umlltem indicating the error, and to refine sort on UmlPackage, UmlUseCaseView, UmlClassView, UmlComponentView,
UmlDeploymentView and UmlUseCase. The main just have to apply sort on the result of targetltem :

-

artifact dialog =i =

Uml | C++ header | C++ source | Javasource | Idi source |Assn|:iated classes | 4ssociated amiacts |’

if (UmlCom: :connect (QSEtringlargv[l]).tolUInt())) | .tf
ey |
Sgurce file /{ does something on the target, here suppose that a virtual
i /¢ cperation exist at UmllItem level (and probably sub level ) J
definition | Imlcom: rtargetItem! ) <=sort ()

catch (...) | =|

Editor | Default definition Mot generated In Ce+
K I Cancel |

artifact dialog =i

Uml | C++ header | C++ source | Java source | Idi source | Associated classes | #ssociated amifacts |’

|
try f
Fila /f doez scmething on the target, here suppose that a virtual
: // operation exist at UmlItem level (and probably sub_level !)
definition | Umlcom, targetItemi ) .sort ()
]
finally | =

Editor | Default definition Mot generated in Java

DK I Cancel |

Error on wrong element

Now I define the operation sort on Umlltem, to indicate the error to the user I use the operation message defined on UmlCom, this
message will be written in the trace window and must be a valid HTML block. sort return nothing (void) and doesn't have parameters, in
C++ it is obviously virfual to refine it.
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i Operation dialog

Il | G+ |Java [ldl |P:apertles_ l

 follow umi (public) © public © protected © private I const I volatle ™ friend M virtual T inline
${comment | ${static$(virtual} $ivype) $inamel${(}1§{)}§{const)§{volatile}§(abstract};
Declaration |
virtual woid sort{);
Result after
substitution :
Default declaration From definition Mot generated in C++ Edit parameters
f{inline}$(typel $(class)::é{name}5{(15()}§(conar} f(volarile}s(stationl) |
§{bodyl)
Diafinition :

wold UmlItem:isort() |
$ibody] )

» /home/bruno/uml/sort/sort_body_87ad9fc8_2.cpp & =

Fila Hindnu £|i.i.l. Meades Search  Begion  Fool Mo

B -

i Operation dialog

‘LhnIICH|J&va‘IdI|F'mpemie~a| |

T final T synchronized
§{comment ) ${visibility) $(final] §{statict§(abstract}§isynchronized] fitypal $iname}l$i{(}§
§(body) |
Definition ;
i | |
public veoid sort() |
§{bodyl)

OniCom.trace('target not allowed; muet be a (idpackeged/i>, any <idview(/i> or a2 (ijuse cazed/id"); I

In C++ the artifact must be modified to add #include “UmlCom.h” in the source, to find quickly the artifact use the class menu entry
select associated artifact, to come back use the artifact menu entry select the associated class.

Sort the children

For all the right targets the same thing must be done : to sort the children, I decide this is done by the operation sortChildren defined on
Umlltem, thanks to that I just have to call sortChildren in the operation sort defined on UmlPackage, UmlUseCaseView, UmlClassView,
UmlComponentView, UmlDeploymentView and UmlUseCase. So 1 define sort on UmlPackage just calling sortChildren and to quickly
have the same definition for the other classes I mark (mouse left click with the control key down) sort on UmlPackage and I use the menu
entry duplicate marked into on UmlUseCaseView etc ...

To sort I have two possibilities : to write the algorithm myself or to use a library, even implementing quicksort is trivial I choose the
second way because this is more interesting in this tutorial. In Java a sort operation is defined on the arrays of elements implementing
Comparable, in C++ we can use the sort operation defined on the QVector defining a sub class defining compareltems. In the two cases
the sort in first done in the plug-out memory then the browser elements will be moved accordingly.
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Sort in Java

Because we sort instances of several classes I decide to implement Comparable by Umlltem, because only one class and operation must
be defined I don't use Java catalog and I do all by hand :

e [ create a package named aux under the project

e in aux I create a class view named aux

in this class view I create the class Comparable with the stereotype interface, I say it is external in Java to avoid code generation
warning, and even this is not mandatory I define the abstract operation compareTo.

e [ create a diagram to allow Umlltem to realize Comparable, I say the realization in not implemented in C++
I define compareTo on Umlltem, for instance using add inherited operation, 1 say the operation is not implemented in C++

e the comparison must first take into account the class of an element then may be its name, for that I define the operation
orderWeight returning an int valuing 0 for UmllItem (the value is not relevant, this operation will not be called)

e the name of a browser element is returned by the operation name, so the definition of int compareTo(Object o) is :

= /home/bruno/uml/sort/compareTo_body_875fd68_2.java 5 o
File Mindow Edit Nodes Search FHeglon  Font  Hise

= T "i_"'l'_'—_ 4+
e (W) 7|2 =
Erlltem ef (UmlItem) this;
UmlItem =2 (UmlItem) o;
int wl = el.ordewweightfs;
int w2 = eZ.orderkleight();

return (wl 1= wZ)
T wl = w2
: ed.name() .compareTo(eZ.nama()) ;

I | conparalo_body [75Td6H_2, java

Sort in C++/Qt
e [ say orderWeight is defined virtual in C++ on UmlItem and it returns also 0 in C++

e in the class view aux 1 create the parametrized class QVector, 1 say it is not implemented in Java, in C++ this is a external class
having this definition :

Class dialog & Lakal=ibs]  Class dialog 8 o o ey e

Lml HF’aram;tr ed |ces l..lava | IDL I User I

Enter formals in case the class is parametrized ¥ exemal ‘
Sinams}
Type Mams Drefault value | dnl . |¥include <gvector.hs

1 [oass " Declaration :

|2 _Jclass
Result after
substitution :

1| | i | Default declaration | Mot generated in C++

Ok I Cancel | CK | Cance| |

e even it is not mandatory on it I define the operation int compareltems(QCollection::Item d1, Qcollection::Item d2)

e [ define the class VectorOfUmlltem inheriting QVector, 1 say this class must not be defined in Java, in C++ its definition is (the
inheritance must be defined before the edition of the class to set the actual) :
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Class dialog & el = i

Uml | Parametrized | Instantiate |c++ | sava | oL | User |

Specify actuals else farmals default value will be used

Inherited class formal | actual
1 JawcGVector: Umlitem [AP| USER]
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- _"—____
Class dialog ’

e

Limnl | Parametrzed 1 Instantate | Cad |.Java | 1oL I User I

™ external ‘
4 {comment | §[template)class §{name}$([inherit) | 2
i ${members)};
Declaration :
${inlines| 5
class VectorOfUmlItem : public QVector<Umlltem» |
Resut after | °
substitution :

Default declaration | Mot generated in G-+

Ok I Cancel |

| oK | Cance| |

e on VectorOfUmlltem 1 define compareltems like this :

= /home/bruno/uml/sort/compareltems_body_87cd450_2.cpp ,

"Flle Mindew FEdit Modex Search

Enlltem * el = (UmlItem *) di;
UmlItem * eZ = (Umlltem *) dZ;
t owl = gl=rorderieight(]);
1t wZ = eZ-dorderleighti);

i fwl 1= w2)
wl - wZ;
s iF (el-Sname() > {oonst cha

¥ [ei-)nametl L0
furn, -1

I conpareltans, P eddB0_ 2. cpp

Feglon  Font  Nisc

*) @Z-Inamel))

#) sZ-rnamel))

e To not have to create an artifact for it I edit the artifact Umlltem and 1 add VectorOfUmlltem in the associated class list

Finally :
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i Bouml : /home/brunc/umi/sort/sort.prj 5. sl wil

Project Windows Tools piscellaneous Help
IEEELd
—
B sort mnFEEjE]-—» B e e b O e ke Img% g" m1ﬁ|
@ JAP| BASE ]
® JAPIUSER Java only
& Do <<ipterfaces=
o Fdaux Comparable
+ [t compareTo(Obiect o)
Bl 85 <<interface== Comparable =
| wscompareTo :
B Eavector :
| Uimiftem
| scompareltems
B & VectorOfUmiitem + Sﬂtl:tlwmi i
+ Oraervyelg il
*igennrlisation Q¥ector + compareTofinout o : Object) : int f5Ls
pEcompareitems + sortChildren() ; void
8
C++ only
GVector
+ int compareltems{QCollection: tem d1, GCollection:Item dg)
VectorOUmiitem
+ int compareltems{@Caollection:item d1, GCollection:item dZ)
| | _",J
-l | |
P

Operation orderWeight

Now we have to define orderWeight, to have the desired order the returned value may be :

UmlPackage (package) : 1
UmlUseCaseView (use case view) : 2
UmlClassView (class view) : 3
UmlComponentView (component view ): 4
UmlDeploymentView (deployment view ): 5

UmlUseCaseDiagram (use case diagram), UmlClassDiagram (class diagram), UmlComponentDiagram (components diagram),
UmlDeploymentDiagram (deployment diagram) : 6

UmlSequenceDiagram (sequence diagram) : 7

UmlCollaborationDiagram (collaboration diagram) : 8

UmlUseCase (use case), UmlState (state machine), UmlComponent (component), UmINode (node) : 9
UmlClass (class), UmlArtifact (artifact) : 10

UmlRelation and UmINcRelation of kind generalization (relationKind() valuing aGeneralisation) : 11

UmlRelation and UmINcRelation of kind dependency (relationKind() valuing aDependency) : 12

I define the operations on the right class with the right returned value, of course using the duplication on the operation.
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sortChildren
The operation children() defined on UmlBaseltem returns a vector of Umlltems.

To change the order in the browser the operation moveAfter is defined on UmlBaseltem. It is only possible to change the order, not to
move an element from its parent into an other one. If the parameter is null the element is moved to be the first child of its parent, else it is
moved to be placed after the parameter (of course the parameter and the element must have the same parent else nothing is done).

The definition of sortChildren in C++ is :

File Hindow Edit Hodes Search  Heglon  Fost  Aisc

e B == tlclcHBEr Tt
|| = [Scisii= + JEE IS [ O
Bonsr QVectordUmlIten: % gv = children(];

{lgviisEmpty()) £
insigned Bz = gv.sizel);
VectorOfUmlItem wv;
ursigried g

£ napy

v, resizelsz);

f fu=03u l=s2y u+= 1)
v.insert{u, gvlul ii

dF EoeT In mel oy
v.sartl )
ipdats browser

UmlItem * previous = 03

[ (b =03 w |=2z: u+= 1) {
wlul=>moveAfter(previous) |
previous = vlul;

TWTMW.MEEL&E;EEE:EJN

The definition of sortChildren in Java is :

File Hindew Edit Hodes Search  Hegion Font

] T e e e | Ty TP
y .I.. s |¢- (] =] : !1_ C

Emiltem[] v = children();
int sz = v.length;

IF (sz l=10)§
foBEart I memos

y
Java.util.Arrays.sort{(Objectl]l) «);

ipdate PBrowser
int uj
UmlItem previous = rmull;

for fu = 03U l=®z:u +=1) {
wlu] .movedfter(previous)
previous = vIul;

i LLh L Libesn_body, BEAOZE0_2, jeus

Generate code

To generate the code we have to set where the sources must be placed, edit the generation settings for instance to have :
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GenerationSettings dialog g

Hal | cosfa) | cooia) | Covtsl | davalt] | davalz) | davals | 1) | tdig) | e | 1) | Descrintion | /| |_1|_

Defining & project root directory allows to specify packages's generation directory relative to the root directory rather than absoiute,

C++ root dir - I.ftmpfsnrt.fl:ppi Browse

Java root dir: |.ftmp4'snnfjaw Browse

g

Idl rogt dir : I Browse

OK | Cance| I

Ask for the C++ and/or Java generation using the menu Tools or through the menu of the project (all must be generated)

C++ compilation

To compile the C++ definition under Linux or MacOS X we need a Makefile, for that the better is to produce the .pro file applying the

plug-out genpro on the artifact named executable, because sort doesn't use data specific to C++ Java or Idl we can remove the defines
(the executable will be smaller), the name of the executable is browsersort :

pro file : mpfsortfoppdsortpro browse
target : tmpfsarticpp/browserson browse
template : app :
confg : debug jlwam_un j qtl jl jl -
defines ;

Include paths ; cnmmi
depend paths |

ohjects dir browse

Cancel |

Use gmake to produce the Makefile, then make to compile.

Java compilation

To compile the java files, go in the directory where the files are and do javac *java (don't compile file by file because some files
associated to the API contain several classes).

All is done, don't forget to save your project :-)

Use the plug-out
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To use the plug-out in any project you must declare it, call the Tools settings dialog in the menu Tools, here I declare the C++ and Java

implementation :

Now the sub-menu fool on the project, a package, all the views and a use case propose to sort.

Class I State | Activity

executable display [ e [ o] ] e o] e ] e o e e e e o 0] 9] 19 = -+ o
1_lapro Generate pro =
12 |ghtml HTML documentation =\ X X X X X K X AKX X bt AR KR KR
|3 [Jirose Import Rose Aon
|4 dgemi Generate XM IR
|5 |usecasewizard Use case wizard A
|6 |Amp/sorVcppibrowsersert.  Sort (C4+) | X LA KR WX b
|7 |java -cp tmpisortfava Main Sort (Java) | X (AR R RN )
B

e ] o |

Easy isn't it ? Do not hesitate to write your plug-outs, look at the already defined ones to have examples !

Happy modeling !

Bruno Pages
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