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Bouml — Tutorial

This tutorial is written to help you to use BOUML for the first time, only few features of BOUML are exposed here, but a f
description of BOUML is given in the reference manual.

The tutorial must be read in order because I will not repeat each time the general commands to call a menu etc ...
Starting

When you execute BOUML the following message appears, hit ok this time, but you will have to define you own identifier for an
effective usage of BOUML :

0 The BOUML_ID environment varlable is not or wrong defined.

This one allows several users fo work on the same project, this time your
identifier is 102 but BOUNL declines all the responsabilies of this random choice.

You must to define the environment variable BOUML_ID valuing between 2 up to 127
not used by an other person working at the same time on a project with you,

The BOUML window appears (the drawing is dependent on the used release of Qt, here the 2.4 under Linux to be compatible with
the Windows release) :

Project Windows Tools Languages hiscellansous Help

L X? |

browser |

The bouml window is composed of three parts :

e The left sub-window display a browser presenting your project, the navigation may be done by the mouse or the keyboar
arrows. The bold font is used when an item is modifiable, an item is read-only when you do not have the write permission for
the file(s) supporting it.

e The bottom-right sub-window is used to display/modify the comment associated to the current selected item.
e The top-right part is used to display/modify the diagrams, these ones may be maximized or minimized.

Obviously the respective sizes of the sub-windows may be changed, placing the mouse on the separation between them. Note : if you
have at least a dual monitor configuration the better is to set the environment variable BOUML_LIMIT_DESKTOP, see here.

At this level you have to create a new project, or to load an already existing project.

Create a new project
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Here we create a new project : in the menu Project choose new, a file dialog appears (its aspect depend on the used system and

window manager) and you have to select the directory where the project will be placed and its name, I choose the project foo placed
under /tmp :

Look in: Ij.ftmp) j Einzjl
By

., ex Mkde-brunn
1Y asTe-0z452-Fehmd] ' goonfd-root kde-root —lgsd
[ Boumi B ISP Ligpro Diksocket-bruna I svajeimp
[Emg‘e::t YWindows Tools Miscellaneous Help Jdaze

Jhsperidata_bruno Jksocket-root ' sysconiig-L
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s File uame:lEuu Save I
Close o File type: |' :I Cancel I‘é

In this case BOUML creates the directory foo under /tmp, and places some files in /tmp/foo including foo.prj which is the file to load
when you will re-load this project. Note : do not rename or delete the files produced by BOUML nor the directory itself !

A new dialog appears :

i New project B o e

& Do not farget to ser the target languages fist
through the ‘Languages’ menu

If you program In Java, the Java Catalog plug-out
will help you, use It |

_* |

Following the recommendation, I set for instance the toggle for C++ and Java in the Language menu (we will see why later) :

Project Windows Tools | Languages Miscellaneous Help

Hﬁﬂ &I}F : \blf C++ management and default declaration/definition
browser I [v Java management and default definition
" foo

Php management and default definition

Idi managemeant and default declaration

Verbose code generation
Preserve operations's bady

Add operation profile on body edition
]

The name of the project appears in the browser, the project is the top level package, a right mouse click on it produces the menu :
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Mew package

lew use case view
Mew class view
MNew component view

New deployment view

import project

Edit

Edit generation settings
Edit default stereotypes
Edit class settings

Edit drawing settings

import

Referenced by

Ik,

Generate

Reverse

Tool

As you can see, a package may contain other packages and some views : use case view, class view, component view and deployment

view.

View, Use case

To define use cases we need to have a use case view, so we choose new use case view :

Bouml : /tmp/foo/foo.prj .
Project Windows Tools Miscelaneous Help

IEr L Ld

browser |

Bfeo

W Use Case Viewl

Bouml ask for the name of the view, to change it later the use case view must be edited through a double mouse click, or choosing
edit in the menu appearing on a right mouse click, showing the use case editor :

Diagram

To create a use case diagram in this view, do a right click on the use case view and choose new use case diagram :

Use case view dialog 5. e

i

MEame |

Lsar |

IUse Case Yiewl

stereotype ; |

description :

Editor |

| Ok I Cancel |
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Use Case Viewl

MNew use case diagram

MNew sequence diagram
New collaboration diagram
MNew ohject diagram

MNew use case

New actor

MNew class

MNew class Instance

New state machine

MNew activity

Mew sub use case view

Edit

Edit drawing settings

[elete

Mark

Tool
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The name is also asked, to change it the use case diagram must be edited choosing edit in the menu appearing on a right mouse click.
Contrary to the non diagram items, a double click on a diagram show it :

&= Bouml : {tmp/foo/foo.prj @7"' -:-T

Project Windows Tools Languages hiscellansous Help

[zma® X? |

browser

B foo
& Eiuse Case View!

@ Use Case Diagram)

Use Case Diagrami w|af x|
[en[* $ S OBIE]I— = > = 03 - o

|1ua% g‘ =

-

Add elements in a diagram

To create and place a use case in the use case diagram you have two ways :

e to do a right click on the use case view and to choose new use case, then to drag it from the browser to the diagram,

e or to hit the ellipsis button in the top of the diagram sub-windows, then to hit somewhere in the diagram sub-window. Note that

the

use

case

is created in the view containing the diagram, this will be the same thing in the others case whatever the diagram except for the

states machine.

Let's Withdraw the name of the use case.

To move the use case in the diagram, do a left click on it and move the mouse click down, the name follow the use case but the name

Create an actor named Customer like you create the use case, to have :

may be moved independently, for instance to place it in the middle of the ellipsis. You may also select the use case and to use the
arrows of the keyboard.
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i Bouml : /tmp/foo/foo.pri @B
Broject Windows Tools Languages hdiscellaneous Help

zmawe ¥

browser [
B foo
& Efuse Case View

2 Use Case Diagram]

CAWithdraw
£ c<actor>> Custo...

Use Case Diagram1 w|af x|
[ ¢ o OBIE]I— = > = 03 o e

Ima% g‘ % Hf

Withdran

3

Customer

i |

£

Note that an actor is in fact a class, when the stereotype is actor the icon shown in the browser is an actor, else a class. To change
the stereotype edit the class (double mouse click on the class, or choosing edit in the menu appearing on a right mouse click on the
class), choose among the predefined list of stereotypes or enter a new one, read the reference manual to change the predefin

stereotypes.

The use case picture may be resized moving the points appearing when you click on the use case. The actor can't be resized.

You have to ways to draw the association : a simple line as UML recommendation, or an arrow. Hit on the desired icon, left click o
the actor, move the mouse click down up to the use case and release the click :

&% Bouml : /tmp/foo/foo.prj

Project Windows Tools Languages hiscellansous Help

[zmanse ¥
browser [
B foo

Use Case Diagrami

||enu|T% SOBEl— = =D we

=laf x|

|1ua% g‘ =

£ EilUse Case View!

@ Use Case Diagram|
CWithdraw
# <<actors> Custo...

WiTthdraw

Customer

il |

-

4

The lines may be broken during the initial construction if you release the click out of any item, or after the construction with a le
mouse click on the line and moving the mouse click down. To remove a point in a line, double left click on it, or right click to show
the menu and choose remove from view. To abort a line during its construction : double click.

Add new elements in the diagram like this (edit the dependency to set the stereotype include) :
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i Boum| : (tmp/fooifoo.pri B =

Broject Windows Tools Languages hdiscellaneous Help

[z@awEs N
browser Use Case Diagrami =] ]

B foo ”mnl:% SOBME]l— = - =+ - m“mm& 3: mt}:§|
B ijUse Case View! =
T €35
& Q’Uﬂthdrw o Perform AT trans
+ c<includes> <dependency= <<inciude>> /

"+ <generalization> Perform Al
£ <cactor=> Customer ki

Perform ATHM trans /
Card identification %
=) i <<zgetor=> Administrator Cus:um:r\ %

++cgeneralisation> Customer
Administrator -
4l | »

o | 4
Withelraw &
As you can see, the generalizations and dependencies

are visible on the browser, their menu (on a right click) in the browser allows to navigate to the target.

If you edit the generalization from Withdraw you will have a simple dialog, this is not the case for the generalization between the
actors because this inheritance may produce source code : an actor is a class.

Remove an element in a diagram

To remove something in the diagram, select the desired elements (left click on it) and press Suppr or call the menu and choose
remove from view. Note that this is not possible to remove a label.

Delete / undelete browser element

To delete something from the model, use control-d or choose delete from model, you may also do that on the item in the browser. For
instance if I delete the Administrator :

&= Bouml : {tmp/foo/foo.prj @7"' -:-T

Project Windows Tools Languages hiscellansous Help
[zmanse ¥
brawser
Bfoo ”mnF{e SOBEl = = -+ = 8 - m||mma 3: M:i:ﬁ|
& EijUse Case View =

fEluse Case Diagrami Card Identification O
B COWithdraw - =

|+ <<includes> <dependency> <<intiudes> / Sl Ll
"+ <generalization» Perform Al -

# <<actor>> Customer @

Perform ATM trans el

CiCard identification

B 1<<actor=> Administrator Cistamer
s2<generalisation> Customer

a | |
Administratar 4

Obviously the Administrator and the generalization
disappear from the diagram, but this is not the case in the browser : they are just marked deleted. Their menu is modified : you
undelete just the Administrator or this one and all his children (undelete recursively), you have no menu for the generalization
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because it can't be undeleted while Administrator is deleted !

Note that the deleted elements are not saved, if you reload the project the deleted elements will be definitively lost.
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Undelete the actor and the generalization, they do not reappears in the diagram.

Reinsert the actor in the diagram, using a drag&drop from the browser to the diagram sub-window, or hit the actor icon in the
diagram then click somewhere in the diagram and select Administrator in the proposed list. The generalization is not automatically
drawn, but this may be the case for a class diagram (depending on the drawing settings). To draw the generalization do a drag&drop
from it the browser to the diagram.

Drawing settings

The colors and other drawing characteristics may be changed setting the drawing settings. If you prefer to always have blue use case
the better is to call the menu on the project (i.e. on foo in the browser) and choose edit drawing settings, go in the last fab and change
the default use case color. If you do that on a sub level, for instance on the diagram, the scope of the new value will be limited ¢
chosen level and recursively on all its children. The value specified on a upper level is followed while the setting values default, this
is the case by default except at the project level (there is nothing upper).

So, we change the color of the use cases to blue at the project level, now all are blue. We call the menu on Withdraw (in the browser
or the diagram, doing a right click) and choose edit drawing settings, change the color which is default (to follow the rule defined

upper) to green :

&% Bouml : /tmp/foo/foo.prj = =i

Project Windows Tools Languages Miscellaneous Help

zRaw x?|

browser
B
& EfUse Case View!
fxuse Case Diagrami
B CWIthdraw
s+ ccineludess «dependency=
o+ egeneralization= Perform Al
£ <cactor=> Customer
Perform ATM trans
Card identification
@ £ <<actor>> Administrator

| 3

foo

Use Case Diagram1 = af u
il § OOIEIE] — = o =+ 03 o o [frooe 3w 15

<cH1E11UF!E2 > /

el

%
cUsmm:r\ %

Admimstrator
|

Card Identification ( ) Q j
. p

Perfarm ATM trans

£

Now, in the browser call the menu on the diagram and choose duplicate, this duplicate the diagram and call the dialog on the clone to
change the name for instance. Hit ok and open the diagram, yes this is a clone, edit its drawing setting to have yellow use case and of

course
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i Bouml : /tmp/foo/foo.prj &
Project Windows Tools Languages hiscellaneous Help

z@EeRE W

browser Use Case Diagrami 4] x|
Efoo v 3§ OOEIE) — = -+ = 0 o e [[ro0n F s 25|
& EilUse Case View =

Euse Case Diagram Card Identiication ( ) ©

EQNthdrmv . ]
+ c<include>> <dependency> <<intludes> / ESHUTELEM ens
o Egunemltations Paciofn AT .
% <<actor>> Customer H !ﬂﬂF toOfbB—=—2 2D w I 1o00% 5 »

iPerform ATM trans / =

©Card identification Card identiication Q D
E % «cactors> Administrator Custom:r\\ ) ; / Perform AT
’_(t eriorm =

A Dlagram? =<include==

Administ ; -
| |

~

Custnmzx %
Administrator 5
| | _'I'J

Select elements in a diagram
To select several elements in the diagram, for instance to move them :
e control-a select all
e a left mouse click with the control key down allows to add/remove the pointed element from the selection list

e doing a left mouse click down out of any item and moving the mouse click down define a rectangle, on the mouse clock on al
the included items will be selected

e choosing select linked items
in the menu of an object in a diagram allows to select all the items having any line between them, practical isn't it (all tk

elements here) ?

z-dimension

Add and remove elements in Diagram?2 to have (the diagram was maximized) :

i% Bouml : /tmp/foo/foo.prj - [Diagram2] E

Eroject Windows Tools Languages MMiscelianeous Help

[s@ans W

browser Lu_eultlt FfodbB == =0 ”mu% 3: % :tt;‘
=foo -
= Eijuse Case View! C)
[Eluse Case Diagram1i =
& Cwithdraw Perform ATh trans
-+ e<includes» <dependency= -c-cincliude:»

+ <generalization= Perform Al !
£ <<actor>> Customer
=Perform ATM trans Transfert funds
‘cZHCard identification
o] i =zgctor=> Administrator

4
13

O Transfert funds i |

< | |
Diagram2 &

Add a subject and resize it to have :
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&% Bouml : /tmp/foo/foo.prj - [Diagram2] 5, =haiks
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zRawse ¥

-+ ecincludes> <dependency=
+ =generalization= Perform Al
£ <cactor>> Customer
OPerform ATM trans
‘2o Card identification
® % <<actor=> Administrator

Transfert funds

AR L‘_"”'[F todfbFfl—=woaD - ‘Mﬂm :tt;‘
B foo -
Iél EUSE Case Viewl C)
[Eluse Case Diagram1i =
B COWithdraw b Perform ATh trans

<<includes»

Transifert funds

| | il

Now try to add a dependency from Transfer funds to Card identification : you can't. What is append ?

If you change the color of the subject this is more visible :

&% Bouml : /tmp/foo/foo.prj - [Diagram2] 5, =i

Broject Windows Tools Languages Miscellaneous Help

zRawse ¥

browser

Ll_!ﬂl[l?% COBME == =D m”mux 3: s :1:{‘

Bfoo
& EiUse Case View
[Eluse Case Diagram1i
B OWithdraw
-+ ecincludes> <dependency=
+ =generalization= Perform Al
£ <cactor>> Customer
OPerform ATM trans
‘2o Card identification
® % <<actor=> Administrator

Transfert funds

<<includes»

Transifert funds

_.Id

| | il

¥

you may add the dependency.

Because you add the subject after Card identification, the subject is upper the use case and BOUML considers you try to do a
dependency from Transfer funds to the subject.

Don't panic, contrarily to other UML tools you don't have to redo all, just call the menu of the subject and choose lower, and now
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Project Windows Tools Languages Miscellaneous Help

[z@ane W
browser
=foo
Iél EUSE Case Viewl
[Eluse Case Diagram1i
B COWithdraw
+ =<includes> =dependency>
+ =generalization= Perform Al

i =«gctor=» Customer
ZPerform ATM trans
‘cHCard identification
o] i =zgctor=> Administrator

B Transfert funds

| | il

Leﬂl[l: todBEBl—= =0 m”ﬁﬂm :1:{‘

Cﬂl‘d Identfication
/ Perform ATM trans

‘ctlnclhden

R

Transifert funds

| |

Zoom, window size, diagram format

When you open a diagram the scale is set to 100% and the window size is unfixed.

When you change scale using the little arrows or directly writing the desired value inside the spin box (practical to come back exactly
to 100%) the size of the arrows is unchanged, this allows to see them even with a small scale, and to not use a large area for that

when the scale is hight.

Project Windows Tools Languages Miscellaneous Help

&% Bouml : /tmp/foo/foo.prj - [Diagram2] ::E =ik

=la] xf

[z@ene W
browser
Efoo
& Eijuse Case View
[Eluse Case Diagram1i
B OWithdraw
+ =<includes> =dependency>
+ «generalization= Perform Al

% <<actor>> Customer
ZPerform ATM trans
‘iCard identification
® % <<actor=> Administrator

B Transfert funds

| | |

Leﬁltl: T odREl— = =D uaﬂ% 3: % :1:(;‘

D A D

ttmdt:::-’/

[,

Traertert farsdy

&4

The dashed lines show the limits of the diagram (canvas size), you can see something placed outside these lines. By default the
format of a diagram is European ISO A4. To Change the format of a diagram, call its menu from the diagram sub-window and
choose the format (the menu of the diagram in the browser doesn't allow to do that). The format 'A' corresponds to the USA letter, 'B'
to USA large and 'C' is even larger. To set the format used for the diagram you will create in the future, choose the sub menu

Diagram default format of the menu Miscellaneous.

fit%

change the scale to be the larger one allowing to see all the diagram elements depending on the diagram sub-window size. This ma
also be done choosing optimal scale in the diagram menu.
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Project Windows Tools Languages hiscellansous Help =in x|
zEa@we N
browser Jml!F% S OBIE] = = o = [ s e ||11m 3: ﬂ:%:::ﬁ‘
Efoo -
[ gUse Case Viewl i g > :I
f F4use Case Diagram1 Q
B Cithdraw o T A Perform ATM trans
+ <<include== «dependency> 0 =k
+ <generalization> Perform Al <<inc|?.:de>> Sl

¥ <cactors> Customer :

Perform ATM trans

aCard identification 4
@ ¥ ccactor>> Administrator

BDlagramz =
ECTransfert funds 4 _"I_I

J

Transfert funds

4] | |

P

In the opposite you can automatically change the size of the diagram sub-window to see all the diagram elements for the current scale

choosing optimal window size in the same menu or through the button + .

Project Windows Tools Languages hiscellansous Help =in x|
zEa@we N
browser Jml!F% O[O =—= =01
B foo fj
2 [Use Case View /;3::}
| F4use Case Diagram1 “mé;ﬂw' 7 =
& CWithdraw @”’ C)
+ «<include>> «dependency> i = Py
r <generalization> Perform A1 § | | L,:l
F <<actor>> Customer
2Perform ATM trans

aCard identification

@ ¥ ccactor>> Administrator
B Diagram?z

B Transfert funds

4] | |

P

Closing then re-opening the diagram the window size and the scale are reset by default. To save the current window size and sce
restore them the next time you re-open the diagram, choose set preferred size and scale in the menu of the diagram in the diagram
sub-window (not possible from the menu in the browser).

Export diagram picture
There are several way to export a diagram picture :
e to print it : if needed open the diagram to show it, use the button which icon is a printer on the top left of the BOUML window

e to copy it, for a paste in an other program : if needed open the diagram to show it, choose the entry copy visible picture part in
the diagram menu (not possible from the menu in the browser). The visible part is the part of the diagram which appears
depending on the diagram sub-window's scrollbars position. To copy all the elements even the non visible ones, choose copy
optimal picture part.

e to save the picture in a PNG file : if needed open the diagram to show it, choose the entry save visible picture part (png) in the
diagram menu (not possible from the menu in the browser). To get all the elements even the non visible ones because of t
current size of the sub windows, choose the entry save optimal picture part (png)

e to save the picture in a SVG file : if needed open the diagram to show it, choose the entry save visible picture part (svg) in the
diagram menu (not possible from the menu in the browser). To get all the elements even the non visible ones because of t

current size of the sub windows, choose the entry save optimal picture part (cvg).

e to use a plug-out, for instance the HTML generator. In case an exported diagram is not already opened, the scale and the size of
the saved part are the default ones except if you had specify them using set preferred size and scale.

Sub package, class view, class diagram, class
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Now we want to design classes to generate code.
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For that we have first to create a class view, and why not we don't want to place it directly in the project package. First call the
project menu (right mouse click on the project's name in the browser) and choose new package, name it Package3. Call the Package3

Project Windows Tools Languages Miscellaneous Help

menu and choose new class view named Class view4 :

zBaHS

browser

SR T
=[fiUse Case Viewl
| F4use Case Diagram1
ECWithdraw
t «<include>> «dependency>
v =generalization= Perform Al
|- ¥ ccactor>> Customer
| Perform ATM trans
oCard identification
@ F <<actor>> Adminisirator
- FEDlagramz
E-CiTransfert funds
B[ 1Package3

B 1 Class vievs)

| | 2l

Class views

#

A class diagram is not mandatory to define classes (except to add relations), but create a class diagram through the class view menu,

then open this diagram :

Project Windows Tools Languages hiscellaneous Help

lz@&WG

browser

Mew class diagram

Mew sequence diagram
Mew collaboration diagram
Mews phject diagram

Mew class

Mew class instance

Mew state machine

Mewe activity

Edit

Edit class setings

Edit drawing settings

Delete

Mark

Gererate

Tool

Efoo

=filise Case Viewl

| F4use Case Diagram1

B Withdraw
t «<include>> «dependency>
+ «generalization> Perform Al

B F ccactor> Administrator
FDiagramz

L% ccactor> Customer
| Perform ATM trans

oCard identification

E-CiTransfert funds
=] JPackage3
=2 H5Class viewd

i

Diagrams

”MI‘[FEED-@--ﬂ e e G R P e i, T

x|l x]

|1|JU% 3: " ;:t:l

Click on the button which icon is a class and click somewhere in the diagram (it is also possible to create the class using the class
view menu in the browser), name the class C/
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Broject Windows Tools Languages hMiscellaneous Help
zEE8EO W
browser | Diagrgws &A@

Bl foo ”wnFEij]-—v--ﬂ --Je-—v—p-—vt—o-a-eD----obe"HJD‘% 3:11‘1%}:(‘.[
= gUse Case Viewl -
| Euse Case Diagram!
B Withdraw
t <<include>» «dependency>
+ «generalization> Perform Al C1
| % ccactor=> Customer E.

[ OPerform ATM trans
CoCard identification
il # ccactors>> Administrator

FDiagramz
@ iTransfert funds
& JPackage3 -
1] | M|
£ FaClass viewd

'
: ﬁ“““FﬂD — B .
\ : | 2]

&

Because the actors are classes, they can be added in the class diagram, using a drag & drop from the browser to the diagram
sub-window, or using the diagram class icon and choosing for instance Administrator hitting 'a' in the combo box or using its arrow.
The actor is drawn as an actor, this a default for the classes having the stereotype actor (this depend on the drawing settings of the
class, the other special cases are for the stereotypes control, boundary and entity) :

s

Administrator

However in the normal case the goal of an acfor is not to be used to generate code, and in the generation settings the stereotype actor
at class level is translated to ignored in the target languages. To continue without this limitation, edit the generation settings, go in
the tab stereotype and replace ignored by class in C++ and other language in the line for actor :

Types | [Stereotypes| |C++[1] | ety | csta) | Cosfa) | covis) | Javait) | Javagz) | davals) | Javalq) | Phary J_
Urn Ces [ava [1a [ a0
1_Jseguence vector Vector sequence
|£ |wector vector Vector sequence
|2 |list list Vector Sequence
|4 |set set Vector sequence
Atributes and {2
Relations
steredtypes
carrespondence |
Ul G+ Java Pip i [ do 2]
1 Jclass class class class valustype
|E_|interface class interface interface interface
|2 |exception tlass class class excepton
14 |enum Brum enum anum enurm
|5 |enum_pattern ERUM enum_pattemn enum enum
Classes's |E_|struct struct class class struct
sStereotypes |7__Junion union class tlass unian
correspondence | | B |typedef typedel ignored ignored typedef
|2 |boundary class class class interface
10 |control class class class valugtype
|11 Jenti chess £ valustypa
| ] actur class class ]
13 i i 5
i | _.H
Ok | Cancel |
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Add attribute and operation

We want to define an attribute named att, and an operation named oper. Call the class menu doing a left mouse click on the class in
the diagram or in the browser, choose add attribute then add operation. When you add the members through the diagram their editor
are automatically called, not through the browser. The class members are visible in the browser and the class picture :

Project Windows Tools Languages Miscellaneous Help

zEBEeWO
browser Diagrams =2l x]

Elfoo ”wanﬁmw--o e s . u:"@ﬂmﬁi
=fijUse Case Viewl —
-fHuse Case Diagram!
H5Withdraw
v =<include=> <dependency= %
| v <generalization> Perform Al
- c<actor>> Customer
Perform ATM trans
aCard identification
@ F <<actor=> Administrator
-FEIpiagramz
B Transfert funds

2 Packages =
=EFClass viewd 4 | —'I_I

-[ElDiagrams
I=E=[el]
-mmatt
’
1| | )

operi) 5

Ci

Administrator

oper()

Because of the default visibility set through the class settings the attribute is protected and the class is public. The class settings may
be set at the class view or package levels, following the same principles of the drawing settings.

default attributes visibility | | protected vl

default relations visibifity | l protected 'l

default operations visibllity :I public 'l
o [ Cancel |

Edit attribute
One decide that att must be an int, we have to edit it, this may be done through several ways : double click on it in the browser, to

call its menu on the browser and choose edit, ot to call the menu of its class in the diagram choosing edit attribute then att. You
obtain the dialog :
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Ul |C++ I.sza l Properties |
class: €1 [Package3]

name !aﬂ'

Sterectype : |

|
woe: || j

multiplicity © l

intial value : | Ed

" public & protected € private © package I class attibute T vaolatile I read-anly ‘

description |
Editor
Defaul

censtraint ;

Editor I

Ok I Cancel |

The first fab concern the UML characteristics, by default an attribute is an instance member (not a class member), is not volatile and
is not read-only. Each other tab
is link to a specific language : with BOUML you may design in several languages at the same time. For instance the HTML generator
implementation is done in C++ and Java both.

Set the type to int, choosing among the predefined types list (modifiable through the generation settings) or typing int.

Go in the C++ fab (clicking on C++) :

a5 Attribute dialog 37:*—_ X

Uml | Ch+ |.Java l Properties |

Visibility ; & follow umi (protected) © public © protected © private ™ mutable

f{comment ] §{static) § (mutable] ${volatile} f(const)] §{typel §(name}f(value};

Declaration :

int atk:

Result after
substitution :

Default declaration Mot generated In C++ |

Dk I Cancel |

As you can see, the visibility for C++ is the UML one by default, but this is not mandatory to allow to help to not have the sai
visibility for instance in C++ and Java, and in C++ an attribute may be mutable.

The text behind declaration is editable, not the one behind result after substitution which shows the source code as it will be
generated by the C++ generator (supposing you don't modify it !). Except for the keywords signaled by ${} and the user properties
signaled by @/} all the other characters are generated unchanged, including the new line. It is not difficult to understand that ${rype/}
is replaced by int and ${name) by att, both set in the UML rab. This also means that if you replace ${type} by aze the generated type
for art in C++ will be aze, etc ...

Perhaps you have coding rules and for instance in C++ the name of an attribute must start by ' ' ? Of course you may rename the
attribute _att, but to see the '_'in the class diagram is not very pretty, it is better to add the '_' before ${name) :
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Ul | Cos |.java l Properties |

Wisibility : Ffollow umi (protected) © public © protected © private ™ mutable

&{comment | § {staticl§imutable] ${volatile}é(const]) §{typel _l§(name}$[value|;

Declaration :

int _att;

Result after
substitutiaon :

Default declaration Mot generated In C++ |

Ok I Cancel |

Go in the Java tab :

i® Attribute dialog &

Ll |G++ | Java IPropedies I

™ transient
Sloomment | (@l ${visibiliey) ${statics(finall s{transient}${volatile) sitype] ${name]${valua);

Declaration :

protected int att;

Result after
substitution :

Default declaration Mot generated in Java Edit annotation |

| Ok | Cancel I

The principle is the same, applied on Java.

It is not possible to see the Idl and Php definitions. Why ? Remember, at the beginning I ask you set the toggle for C++ and Java in
the Languages menu, so the definitions for the non toggled languages are hidden. Close the dialog hitting on ok, ask for all the
languages through the menu Languages, reedit the attribute and go in the IDL tab :

16 of 30 11/04/2008 19:18



file:///E:/uml/BOUML/bouml_4.2.1/tutorial/tutorial.html

i Attribute dialog D LS

Liml |C++ I.java l Php | |l |F‘J1:||:|ertie.s |

Declaration :

Result after
substitution :

Diefault Attribute declaration Drefault State declaration Default constant declaration | Mot generated in ldl |

Ok I Cancel |

The declaration is empty ! This is also because Idl was not set in the menu Languages. Hitting the button Default State declaration
we have :

iff Attribute dialog i e s

Liml |C++ I.java l Php | Il |F'm|:|em'e.s |

$lcomment ) § (visibilicy) $(typel ${name);

Declaration :

private long att;

Result after
substitution :

Default Attribute declaration [Cefault State declaration Default constant declaration | Mot generated in ldl |

Dk I Cancel |

First the visibility is private rather than protected because protected doesn't exist.

Furthermore ${type} is replaced by long rather than int, this is because the type int doesn't exist in IDL, and the better target is long,
magic !

They are other type conversions automatically done by BOULM, for instance if you choose any in UML you will have void * in
C++, Object in Java and any in IDL. Obviously these conversions are not hard coded, they are set through the generation settings.

Go in the Php tab and ask for the default declaration :
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Declaration :

Result after
substitution :
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Liml |C++ I.Java | Php |Idl |F‘J1:||:|ertie.s |

BE ATITIDUTE. ClBIO0 ) s———————————— e | = |2

$lcomment) §(visibilicy) Slconst) ${staticld {var) § (name} § (value) ;

protected Satt;

Default declaration Mot generated in Php |

Ok I Cancel |

This is a definition for Php5, if you want to use Php4 the better is to change the visibility to package, and the definition will be :

Declaration :

Result after
substitution :

Liml |C++ I.Java | Php |Idl |F‘J1:||:|ertie.s |

BE ATITIDUTE. ClBIO0 ) s———————————— e | = |2

$lcomment) §(visibilicy) Slconst) ${staticld {var) § (name} § (value) ;

var fatt;

Default declaration Mot generated in Php |

Ok I Cancel |

The definitions given the default forms with the keywords may also be modified through the generation settings, this allows you to
add the '_' to name the attribute in C++ as above etc ... look at the reference manual for more. Remark : when you change the
generation settings, the definition of the already existing elements is not changed.

Hit ok to validate the changes.

Class drawing settings

In the class diagram only the name of the attribute and the operation are visible, not the types nor the visibility, call the class menu in
the diagram and change three drawing settings like this :
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diagram | calar |
drawing language : | default -|
drawing mode : Im
show contesd | | dafault -|
hide aftributes | W
hidle operations ; yes v

show members Ul definitian ;| yes -
show members wisibility ; E

show members stereotype ;| default -
show parameter direction @ default =
show parametear name : default -

show information nate | default =

oK | Cancel |

HEEELN

the class picture is now :

(%]
~ att:int

Do not hesitate to try the other drawing settings, and look at the reference manual for details.
Relations

We want to add a mono directional association from CI to Administrator, hit the corresponding icon on the top of the diagram
sub-window and add draw the relation as for the ones in the use case diagram :

— —l:o—- = o b [ e mbe |5_c
Directional Association|

*
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z@EeRE W

brawser
B foo

MI!FE BI1E] = = o —

— = b [ e nk”'laa% :Em%H‘

& fiUse Case View!
| Eduse Case Diagram1
| BOWithdraw
|+ <cinclude>> <dependency>
+ «generalization> Perform Al
# <<actor>> Customer
CiPerform ATM trans
| OCard identification
| @ % <cactors> Administrator
| Epiagramz
| B Transfert funds
2 JPackage3
=[EaClass viewa

-

Ci
~ at:int

|

Diagrams BB
-

Administrator

~[ElDiagrams
2EC
alt
-awoper

r#cunidirectional associati

d| | ol

4

As you can see the relation is added in the browser, by default its name is <

Ll |C++ t.jmrn IF‘hp | oL |F'rnpefti-e5 |

unidirectional association>, edit the relation :

name | [=unid4'r&ut1’|::ni:l associations
type ‘ —unidirectional association :J stereotype :| :J
association :‘ :]
—in C1 [Packages]
name ; |
multiplicity : | ﬂ initial vah;e:l Editufl
™ class relation T volatle T read-only | © public & protected © private © package
o Editor
sCription | =
Default
constraint : | Edlmsl

~in Administrator [Lse Case View1]

mivltiplicity : |

£oal

=

Edto]

oK I Cancel I

Like for the attributes we have the tab for UML and each language.

Because the relation is unidirectional only one role is editable. Like for the attributes and operation the default visibility is specified

by the Class settings.

will produce the name of the member, and we found the flags already existing for the attributes :

relation and an attribute for the generation point of view.

Name the relation admin and go in the C++ tab :

The role name

there no difference between a
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Uil | Cos | Java | Php | DL | Properiies |
- imC1 [Packaged]
r
Wisibility : & fallow uml (protected) ¢ public © protected © pr!uaIeJ ™ mutable
§loomment ) § [static) §{mutable} §[volatile) §{const}${type) * §(namsjf§ivalue);
Declaration :
f| |+
dministrator * adming
Result after
substitution ;
Default deciaration Mot generated in C++
'l r r I r

oK | Cancel |

By default an association and an aggregation produce a pointer in C++, an aggregation by value will not produce a pointer.
Obviously this default definition may be changed through the generation settings or just for this relation.

Go in the Java rab :

Declaration :

Fesult after
‘substitution

-inC1 [Packaged]

Liml |C++ I Java IF‘hp | oL |F‘mpeftie5 |

™ transient

| ${comment}§(@]$[visibility)$(static]$(final]${transient]${volatile] §{typel $inams}§(valuel;

I+

protected Administrator admin;

Default declaration

Mot generated in Java

Edit annotation

oK | Cancel |
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Go in the Php tab :
Uml | Ct+ [ Java | Php | DL | Properties |
rinC1 [Packaged]
| §{comment}§(visibility)$(const)d(static) Sivar)§inams) $ivalus};
Declaration |
protected Sadming
Fesult aftar
substitution :
Default declaration Mot generated in Php
(08 | Cancel |
Go in the IDL tab :

Declaration ;

Result after
substiution :

rinC1 [Packaged]

Liml |C++ [Javn |Php | DL |F'rnpeftie5 |

fiocomment | § (visibility) §{type} §(namej;

privats administrator adming

Default declaration Mot generated in ldl

(08 | Cancel |
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Go back in the UML tab, change first the type of the relation to have an association (bi directional) then do the other modifications to

have :

i% Relation dialog

Ul |C++ [Java |Php | DL |P'mpe1'ti-e5 |

name : IcaSE::ci.a'I:it:rwb
type ; @sucla@ - meww@;r\) -|
association :I _'J
—inC1 [Packages]
name ; Iadmin
multiplicity @ j initial value : Edimd
I classrelation T volatie I read-onty " public = protected © private © package
description ; P
constraint | | Edlm:l

~in Administrator [LUse Case View1]

e (B

multipfciby | j initial value:{ E_dm:_::l
I classrefation I volatie I read-anly  public @ protected ¢ private  package

i R Editor

S0 o | ]

Default

constraint : | M

Cancel |

Go in the C++ fab and hit the button Default declaration for the two roles :

Liml | Co+ |Javn |Php | oL |F‘mpeftie5 |

-inC1 [Packaged]
r
Wisibility * follow uml (protected) © public © protected © private I mutable

| §(oomment ) §{static) f{mtable}§(volatile}§{const} §(stereotypel<f{type] *> §(name}§|{value};

Default declaration

Ceclaration :
| j o+
//the administrator
Result aftar vector<ddministrator => admin;
substitution :

Mot generated in C++

in Administrator  [Use Case View1]

Default declaration

Wisibllity :  faollow uml (pratected) © publie © protected ¢ private ™ mutable
§{comment ) ${static) ${mucablal ${volatile} §(const}é(type) * ${name)${value};
Declaration :
J/bla bla
Result after Ci * the;
substitution :

Mot generated in C++ |

oK | Cancel |
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Go in the Java tab and hit the button Default declaration for the two roles :

Liml |C++ I Java IF‘hp | oL |F‘mpeftie5 |
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Default declaration Mot generated In Java

- inC1 [Packages]
™ transient
| ${comment}§[@]$[visibility]$(static]$(final]§{transient]|§{volatile] §[{stereotype] §iname]§iv
Declaration :
4l 1 i
lr'ki
* the administrator
Result after £
substiution protected Vector adming

Edit annotation

r 7 Administrator  [Use Case View1]

Default declaration Mot generated In Java

I transient
floomment (@) $lvisibility) S {static}$ifinalt${transient} fivolatilal f{itypa} S{namels(valua};
Declaration :
1 1]
I,‘a-a
* kla bla
Result after v
substitution : protected €1 the;

Edit annatation |

(08 | Cancel |

Go in the IDL tab and hit the button Default declaration for the two roles :

Liml |C++ [Javn |Php | DL |F'rmeftie5 |

Default declaration

-in€1 [Packaged]
| ${comment}§(visibility}§{sterectypa}<s|typel> §iname);
Declaration ;
//the administrator
private sequence<ddministrator> admin;
Result after
substitution ;

Mot generated in ldl

rIn Administrator  [Use Case View1]

§[comment] § (readonly) § laveribute) ${type) %iname);
Declaration ;

fibla bla

attribute €1 the;
Result after
substitution ;

Default declaration

Mot generated in 1dl |

(08 | Cancel |
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As you can see the default definitions depend on the type of the relation and the multiplicity, of course these defaults are modif
through the generation settings.

The way a UML stereotype is projected for each language is also modifiable through the generation settings, as you can see above
and below vector produces vector in C++ Vector in Java and sequence in IDL :

Types | [Stereotypes| |C++[1] | co+z1 | costa | Covid) | covts) | davan) | davagz) | Javel) | Javelq |F'hp[!] J_
Urn Ces [ava [1a [ a0
1_Jseguence wertng Mector sequence
E_xg‘@r___‘_ vector Vector Sequence
|3 |list [l TECIOT sequence
|4 |=set 56t Vector sequence
Attibutes and |2
Felations
stereotypes
correspondence |
Ul G+ Java Pip i [ do 2]
1 Jclass class class class valustype
|E_|Interface Class interface interface interface
|3 |exception class class class exeption
|4 lerum BN enum enum enum
|5 |enum_pattern BN enum_pattern enum BN
Classes's |E_|struct strugt class class struct
stereotypes |7 Junion union class class urian
correspendence | |8 |tpedef typedel ignored ignored typedef
'B_baundan,- class class class interface
10 |control class class class valuetype
{11 | entity class class class valuatype
|12 |actor class class class class ]
|13 |@interface ignored @interface ignored lgnared 2!
i | jJ
Ok | Cancel |

Press the button Ok and look at the diagram :

&% Bouml : /tmp/foo/foo.prj

Project Windows Tools Languages [Wiscellanegus Help
[s@aws ¥

browser Diagrams

v |afl xl
Efoo Jmlng EIE] = 4 o = = = = v b [ oo il ”135'{{, 3: it% H‘

2 filse Case View!
| -FHuse Case Diagram1
| BOWithdraw
[+ <<ineludes> <dependency=
-+ <generalization> Perform Al 1:/ e
- % =<actor=> Customer
< ZPerform ATM trans P
- OCard identification
| 2 & «<actor>> Administrator &
s cgeneralisation= Customer ~ at:int

Administrator —

1]

=<yictor=> the (<associatio

| [EDiagramz _|:|
| BiTransfert funds ]l | L

& IPackage3
=[FaClass viewd
- [ElDiagrams
=EC
-Ematt
o oper

<eweotorss adiiin (<assa
i bia bia
| | |

<associations &

Because the relation is now bi-directional this one appears in the browser in CI and Administrator (I mark them in the browser : they
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are red).
Define struct, union, typedef, enum

To define a C++ or IDL struct use the class stereotype struct, and edit the class using the Default declaration button on the desired
language(s). In Java a struct
is implemented through a standard class, of course the projection of a class stereotype from UML to a given language may be ¢
through the generation settings, look at the dialog already shown below and read the reference manual.

To define a C++ or IDL union use the class stereotype union as for a struct.
To define for instance the C++ typedef T which is a pointer to a CI : create the class T, and draw a dependency from 7 to C1

S

Administrator
1.5 admin

<sygllors>

| =
~ gt int {

Edit the class and set the stereotype to typedef : the dialog is changed to indicate a base type, thanks to the dependency this one is set
to C1, but you may change it . Go in the C++ tab :

& Class dialog

Liml |F’ar&metri2ed | Ct+ |Java |F‘hp | DL |F'r|3pf:rlies |

™ extemal

£ {comment | typedef §ityps] §iname];

Declaration :

typedef C1 T;

Result after
substitution :

Default declaration | Mot generated in T+
O I Cancel |

Of course the dependency in not mandatory, for instance to define typedef int turlututu

Add a '*' between ${type} and ${name}

i Class dialog Bl W = s

Liml |F'arametrized | C++ |Java |Ph|:| | oL |F'rnperlies |

™ edemal

§{comuent } typedef §{type] * §(namej;

Declaration |

typedef C1 = T;

Result after
substitutian :

Default declaration | Mot generated in G+

O I Cancel |

The enums are supported through the stereotypes enum and enum_pattern.
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Create a class E , edit E to set its stereotype to enum and press Ok, call the menu on the class in the browser choose add item and
name it a, then recall the menu and choose add attribute and name it b. Edit E and go in the C++ fab, ask for the default declaration :

Uml | Parametrzed | C++ |Java |Ph|:| | oL |F'rnperties |

i Class dialog & k=

™ edemal

${comment } anum § [name} |
f{items]
Declaration : |}

enum B |

Result after
substitution : |/ ¢

Default declaration |

Mot generated in G+

O I Cancel |

As you can see, ${items} produce a (the "..." indicates that only the name is shown, not the full definition) but not b, this is because in

C++ an enum only have items, attributes and operations are illegal.

Go in the Java tab, this is an enum for at least the JDK5

Uml | Parametrzed IC+-+ | Java l?hp IIDL IPmpertiea |

Drefault definitian Mot generated In Java

I~ final ™ external
${comment } 5 (@} §lvisibility}§({final] §(abstracttenum §{name}§{implements] |
${items];
Definifon ;. |$ {members) |
package enum E |
E- S
Result after |;
substitution : } 8

l Edit annotation

oK I Cancel |

b is produced by ${member} because its stereotype is attribute allowing to separate the items and the attributes.

Go in the Php tab, b doesn't appears like in C++

Uml | Parametrized IC+‘+ |er& | Php |IDL IF‘mperties |

I~ final ™ external
${comment}final §{visibility)class §(name} |
Slitems)|

Digfinition ;
final class E |
s s 2@

Result after |}

substitution :

Default definition

Mot genarated in Php

Ok I Cancel |

Go in the IDL tab, b doesn't appears like in C++
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™ extermal F J=
& {comment }enum §{name} |
Declaration : |$ {items) ) ;
anum E |
- &
Vi
Result after
substitution :
Default declaration Mot generated In 1DL

Ok l Cancel |

In the same way, if you add an operation in the enum this one will not be defined in C++, Php and IDL.

Now create the class OE, edit it to set its stereotype to enum_pattern and press Ok, look at the menu of OE : it is only possible to add
items. There is no difference with the £ in C++ and IDL, but in Java this is completely different because this kind of enum is
supported by a class, this is for the Java release before the JDK 5:

Definition :

Uml | Parametrzed IC++ | Java lPhp IIDL thpertiea |

I final ™ external

sjcomment | §(@}§lvisibility}final elass §{name} |
$ {members}
private final int valus;

public int wvalus{) |
return valusa;

I

public statie §(name} fromint{int walus)
switch (walue) {
& {casas) default: throw new Error();
i

private f{name}(int ¥) { value = v; |;
I

|»

(KR

Resutt after
substitution :

package final class OF |
i

private final int value;

public int value() |
return valua;
I

public static OE fromInt{int valus) |
switch (wvalue) {

o
default: threw new Error();
1

I
private ODE(int w) { value = v; |;

Default definition Mot generated in Java

Edit annotation

Ok I Cancel |

An other time the form is defined through the generation settings.

I propose you to edit the item a in E and OE in all the language to see the definitions.

Code generation, deployment view, artifact

Perhaps you had seen the class menu entry Generate, try to generate the code for C/ : whatever the language you have the error “C1/ :
does not have associated artifact”. in UML 2 the artifacts represent the generated files, sources, object, library, executable, jar etc ...,
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and of course the code generation is done in a source, so you must specify which source. In the first releases of BOUML the

generation was associated to the components
but because this is not compatible with UML 2 (UML 1 was very evasive on the subject) I had prefer to do the change, contrarily
many tools ...

An artifact may be placed only in a deployment view, create a deployment view in the package Package3 (this is not mandatory, you
may place it in any package), let's suppose this name be Deployment view6

Now there are two ways to associate to each class an artifact of kind source and named like the class. The long way is to do for ea
class : create an artifact in Deployment view6, edit it to name it like the class, to set its stereotype to source and to associate it the
class. The second way is better to associate several classes : associate Deployment view6 to Class view4 (because it contains CI efc
...) editing Class view4 :

i class view dialog 5 (e e e

Lirnl |F‘m1:|erti~es |

mame | |Cla.ss viewd

stereotype ; | j

deployment
wiEw

description

Editar |

| Ok | Cancel |

Thanks to this association when you call the menu of C/ and the other classes in Class view4 in the browser you may choose create
source artifact and the appropriate artifact is created, do that for C7 :

c1
Add attribute
&[ JPackage3
Add operation ]
P & B Class viewdt
Add nested class | [BlDiagrams
Add extra member | BBCi
Edt i
- mEoper
Duplicate :

" +ecevector=> admin (<as
Delete | BEE «<typedef>>T
T " swcdependency> C1

Create source arifact

B H<<enum>> E
Referenced by 1

Ema
Mark | mmecattributes> b
Move marked Into | BB <<enum_pattern=> OF
Generate , | i )
BfDeployment views
Tool 21 ® ki <<sourcess C1

Edit the artifact (you may select it calling the menu of C1 and choosing select associated artifact) and go in the tab associated
classes :

Uil | C++ header | C++ source | Java source ] Php-souroe | lol source | Associated classes | Associated amiects | Properties [
Classes without artifact ) Associated classes

Administrator [Use Case Wiew1] C1 [Packaged)

Customer [lUse Case View1) =l

E [Packaged]

DE [Package3] |

T [Package3d] 0o up go dawn I

Ok I Cancel |

Cl is associated to the artifact
and you may associate several classes, in this case several classes will be produced in the same source file, you can change their order
selecting an associated class and using go up/down.
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Three tabs are not availables :
e Php source because the associate classes (here C1) doesn't have a definition in Php,
o [dl source because the associate classes (here C/) doesn't have a definition in IDL,

e Associated artifact because the stereotype of the artifact is source. If the stereotype is not source you may associate artifacts to
an artifact for instance to indicate which artifacts compose an executable (this way is used by the plug-out genpro).

Look at the other tabs and refer to the reference manual for details
Create an associated artifact for 7, O and OE.

Try to generate code, this is possible calling the menu on each class, or on their class view, or the package containing the view etc ...
up to the project level, in this case you may also call for the generation in the menu Tools. If you do that you have an other error
because BOUML doesn't know where the files must be generated, the artifacts gives their names not their path !

It is possible to specify an own directory in each package (you may also specify a namespace / package / module), it is also possible
to specify a directory (or a base directory) for all the project in the generation settings. Call the menu of the project in the browser
(right mouse click on foo) and choose generation settings, go in the last rab named Directory and specify a directory for C++ and
Java, for instance /tmp for both (choose another and better directories in the future !), validate (button Ok).

Now if you ask for the code generation you will have something generated. Ask for the generation a second time for the same
language : the trace indicates that the files are not modified, because this is useless. Note that the code generators really check that the
files already have the right contain, in case you change a file through an external editor and re-ask for the generation the modified file
will be rewritten. This means that even this is not the faster way, you may ask for the code generation on the project and the date of
the already generated files will not change, for the pleasure of your Makefiles or equivalent.

Epilogue

Now you are ready to start to use BOUML ... and to read the reference manual because this tutorial only contain a little part of
features of BOUML.

To finish don't forget that :

e BOUML may be extended writing plug-outs. A plug-out may be developed in C++ or Java, look at the existing plug-outs as
example.

e When you don't know how to do to have a desired generated code, the better is probably to write (a part of) this code by hand
in file(s), and to do a reverse in a new and empty project (to not pollute he current one) and to look at the result. Obviousl
reverse may also be used to constitute a project.

e Java programmers : use the plug-out Java Catalog !
Happy modeling !
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