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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 :

Bt
e[ AP BASE
& [Bg APT BASE class view
EHAP] BASE Deployment view
B 15etmings
@[ com
=[JAPI USER
= FaDiagrams
= [FaAPI USER class view
B FAPI 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
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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

Limnl

C++ header

Source file
definition |

Editor |

“UmlCom.h"
“UmlItem.h"
“UmlComponent .h"
“UmlClass.h"

#includs
#include
#includs
#include

// the program is called with the sccket port number in argument
int main{int arge, char ** argv)
|

if (arge = 2)
return D;

if (UmlCom::connect (Q8tringlargv[l]).toUInti())) |

try o
{f does something on the target, here suppose that a wirtual
/¢ ocperation exist at Umlltem lavel (and prokably sub_level !)
UmlCom: :targetItem()=>772();

}

cateh (...) |

1

£/ must be called to cleanly inform that all is done
UmlcCom: :bye();
]

UmlCom: :closel()
return 0;
)

-
-

Default definition Mot generated In C++

=]

Cancel |

Editar |

artifact dialog &
1
Uml | C++header | C++ source | J: cei |ld source |A551Jciated classes |.-'-~550:ea:5-:| arfifacts |t
// the program ig called with the sccket port number in argument b
class Main |
public static void main(String argv[l) |
if (argv.length == 1) |
UmlCom. connect { Integer. valuedf (argv[0] ). intValual));
tey |
// does scmething on the target, here suppose that a virtual
File // operation exlst at Umlitem level (and probably sub_ level )
definitian ! UmlCom. targatITtem() . 772 () ;

I
finally |
// must be called to cleanly inform that all is done
UmlCom.bye():
UmlCom. close();
)
}
System.exit (0);

b |

Diefault definition Mot generated in Java

Ok | 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,

UmlComponentView, UmlDeploymentView and UmlUseCase. The main just have to apply sort on the result of targetltem :

UmlUseCaseView, UmlClassView,
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Uml | C++ header | C++ source | Java source I |dl source | Associated classes | Associeted amfacts |:
if (UmlcCom::commect (Q8tringlargv[l]).toUInt(})) | |
Ery |
Sgurce file /¢ does something on the target, here suppose that a wirtual
x /¢ cperaticn exist at UmlItem level (and probably sub_level !) J
definition | mlCom: rtargetIteml - rti);:
I
cateh (...) | e |
Editor | Defaull definition Mot generated In G+
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artifact dialog =

Ok | Cancel |

Uml | C++ header | C++ source | Java source Ild SOUrCEe |Assnr:iated classes |r'-.SSCIC!EEE:I Brtifacts |:
=

tey |

File f/ does scomething on the target. here suppose that a virtual

; // operaticn exist at Umlltem level (and probably sub_level !)

definition ; Lhm1 ta Item().sort():
]
finally | =l

Editor | Defaull definition Mot generated in Java

artifact dialog =

Ok | Cancel |

Error on wrong elem

ent

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 virtual to refine it.

&* Operation dialog

Ll | C++ |Java lldl |P:npertles_ l
 follow umi (public) © public © protected © private I const I volatle I friend P yirual T nline
${comment | ${statict §{virtual) f{rype} ${name}${(}5{)}&{oconse}§{volatile}s|abstract};
Declaration ;
wirtual woid sort();
Result after
‘substitution :
Default declaration l From definition Mot generated in C++ Edit parameters
flinline}$(typel $(class)::é{name}5{(} &)} 5 (consel §(volarile}s|stationl]) |
§{bodyl)
Cefinition :
wold UmlItem::isort() |

${bady] |
> /home/bruno/uml/sort/sort_body_B87a9%c8_2.cpp o =

Flla Hindnu Eli.i.l. Medes  Search  Region  Foob  Misc

UmlCom::tracel “target not sllowsd, must be 3 <1

| - |- Jot i |
= b=
[| |

packagsd /1, any

ClAviewis ] or 5 tiruse casedli12"
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i Operation dialog

| Uni | ces | Java |1dl | Propertes

I final T synchronized
gﬁcommentl Sivisibility) $(final)§{statict§(abstract}$|{synchronized]$i{type) %iname|${(}§
[bodyl |
Definition |
i | |
public wvoid sort(] |
${body] )

OpiCom,trace( "target not allowed; must be a (idpackaged/i>, any <{idviewd/ir or a <iduse cazed/id"}; |

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 qguicksort 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.

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

e in this class view I create the class Comparable with the stereotype interface, 1 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++
e [ define compareTo on Umlltem, for instance using add inherited operation, I 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 :
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/heme/bruno/uml/sort/compareTo_body_875fd68_2.java ]
Edit Nodss  Search Reglon  Font

Flle Mindow

Enlltem el
UmlItem =2 (UmlItem) o
int wl = ei,nrdewueight(i;
int wZ = eZ.orderkeight();

return {wl o J= w2)
T owl = w2

(UmlItem) this;

: el namel ) .compareTol(eZ.nama());

conpara To_bedy_B757d6H_2, java
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Misc

S EP e

Sort in C++/Qt

e [ say orderWeight is defined virtual in C++ on Umlltem and it returns also 0 in C++

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

having this definition :

Class dialog & Rabsl=it s

Class dialog & Eabsiaii’s

Uml HF’B_ i |C++ JJava | IDL | User i Uml | Parametrized |'[ ----- ; ]I Iern | iDL | User I
Enter farmals in case the class is parametrized ¥ exemal
£ {nams}
Type Mame Drefault value |dDI ! #include <gvector.h>
1 [oass o Declaration :
2 _|class
Result after
substitution :
1| | i | Default declaration | Mot generated in Ce+
CK | Cancel | Ok I Cance| |

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

o [ 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) :

Class dialog & Rabsl=it s

Uni | Parametrized | Instantiate |c++ | dava | oL | user |

Specify actuals else farmals default value will be used

Inherited class formal | actual

1 JawcGVector: & Umliterm [API LISER]

Declaration :

Ul |Parametrized 1Irr5tarﬂinte | Ct |.Java |JDL IUser |

I exernal

§{comment )} § (template}class £{name}§(inherit)
${members));

${inlines|

]
=|

Resuit after
substitution :

class VectorOfUmlItem

[

1 public QVector<UmlItem» |

Default declaration | Not generated In G4+

CK | Cancel |

| oK l Cancel

e on VectorOfUmlltem 1 define compareltems like this :
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{home/bruno/uml/sort/compareltems_body_87cd450_2.cpp o5l
File Mindow Edit Modss  Search  Reglon

el e =+

Enlltem * g1
Umlltem * =2

rtowl = el=rorderleighti);
Wz = eZ-lrorderleight();

¢ olwl 1= wZ)
T -

W WE ;
{el-smamel) > {concr cha

| congareltons_body H7cddBn_2 . cpp

(UmlItem *] di;
(Unlltem #*) d2;

(el-dname(] < (con

Fant

Nizc

*) @Z-dnamal))

) eZ=rname()]

file:///C:/uml/tutorial/tutorial_plugout.html

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 :

Project Windows Tools Miscellaneous Helo

EBouml 2 [ home DU/ UM S OT SOt Pl i e b e

P Ld
browser
Ssort

Diagram v |af xf

m14PI BASE

@ [JAPI USER

B Jaux

2 Fgaux
& B «<interface=» Comparabie
| ewcompareTo
= EfQvector
| mscompareltems
& EVectorOfUmiitem
- tezgeneralisation> QVector
wwcompareltems

HN“FEDE'\‘ e e S O . S uh‘mmi:ﬁ:‘

Java only

<<|nterfaces=
Comparatie
+ Int companeTo(Obfect o)
e

Umniitem

+ + + +

sort() : void

ordereight} : int
compareTolinout o | Object) : int
sortChildren() ; void

Ce+ onty

QVector

+ int compareftems(QCollection:Item d1, QCollecton:item dZ)

VectorOfUmlitem

+ int comparaitems{GColiection:ltem d1, GCollection:item dE)

o I 2

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
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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
e 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.
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 Hofes Search Heglon

1) 3 R = A

Eorsr QVectordUmlIten> & gv = children(];

Fonk  HAioe

P oilgviisEmpty{)) £
Insigned 8z = qw.sizel);
VectordfUmlItem wv;
IMs1gried W0y

4 mapy

v,resize(sz);

t (U= 05 |= 825 w+=1)
v.oinsert{u, gvlull;

dF EorL In memory
v.sortl}}

’ ipdate: rowsenr
UmlItem #* previous = 0;

fu=0; ulssz: w+=1) £
viul=->moveAfter{previous);
previous = wlul;

| octfhildien body BESOPPO B cpp | Geewade | || |

The definition of sortChildren in Java is :

Eulltem[] v = childreni);:
int sz = v.length;

Bort 1IN memon Y
Java.util.Arrays.sort{ (Object[]) w);

£ update ProWser
int wj
Umlltem previous = null;

For fu = @0 l=szsu 4= 1)
wlul .movedfter (previous);
previous = vlul;

o Lk Lelrmn_bodhy BEa0280)_2, javs

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 Q
H2l | co+fa) | cosfa) | Cosls) | Javalt] | davalz) | davals) | e | tdi) | tes) | 104 | Description

ety

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

Cw+ roatdir - I.'tmpfsnn.'l:ppf Browse

Java root dir: |.ftmp)5nrtfjavw Browse

Idl rogt dir : I Browse

Ll

oK I Cancel 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 :

profie: ftmpfsartoppdsort pro browse
target : tmp/sortcpp/browserson brovise
template : app T
config : debug jl warn_on j qt1 jl jl -
definas ;

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

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 :
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executable

display

| o | o o ) ] ] ] ] o | ] €3] 5] 9] ] -] o
b

jaora

1
1z

13|

ok

|5 lusecasewizard
L

(7 |

18 |

ghtml
ifose
i

Ampsorticpp/browsersert

java -cp Mmp/sortfava Main ‘Sort (Java)

Generate pro
HTKL documentation » X X K K X K X X X b

Import Rose nX

Generate =M IR

lUse case wizard

Sort (C++) [R X K KX
RIH XK K XX

KK X K KX

b 4 d

oK | Cance| I

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

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

Happy mode

Bruno Pages

ling !
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