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INTRODUCTION

View Online Demos Code Generation
Code Reverse

NOTE:

Code Engineering is available in Professional, Architect and Enterprise editions only.

MagicDraw code engineering provides a simple and intuitive graphical interface for merging code and UML
models, as well as preparing both code skeletons out of UML models and models from code.

MagicDraw code engineering implements several cases where code engineering may by very useful:

e You already have code that needs to be reversed to a model.

e You wish to have the implementation of the created model.

e You need to merge your models and code.

The tool may generate code from models and create models out of code (reverse). Changes in the existing
code can be reflected in the model, and model changes may also be seen in your code. Independent changes
to a model and code can be merged without destroying data in the code or model.

MagicDraw UML code engineering supports Java, C++, CORBA IDL, DDL, XML Schema, WSDL, and C#
languages also EJB 2.0 UML notation is supported. You may model EJB classes and generate descriptors for
them. You may also reverse descriptors and will get a model describing your Enterprise Java Beans. Your
models can be converted to any of those languages, or UML models can be created from the source code
written in those languages. Also reverse from Java Bytecode and CIL is supported.

The Code Engineering Sets tool is MagicDraw tool managing center for all code engineering matters.

Code engineering is available only in Professional or Enterprise editions. In the following table you’ll find what
languages are supported in different editions:

Language Professional Edition Enterprise Edition

Java Java +

Java Bytecode Java +

C++ C++ +

CORBA IDL - +

DDL/Database With Cameo Data Modeler plugin  With Cameo Data Modeler plugin (free
engineering (separately purchaseable) of charge)

CiL C# +

CIL Disassembler C# +

XML Schema With Cameo Data Modeler plugin ' With Cameo Data Modeler plugin (free
(separately purchaseable) of charge)

WSDL - +

C# C# +

EJB 2.0 - +


http://www.magicdraw.com/files/viewlets/MD_100_viewlets_CodeGeneration_viewlet_swf.html
http://www.magicdraw.com/files/viewlets/MD_100_viewlets_CodeReverse_viewlet_swf.html

Code Engineering Sets

You may manage code engineering through the Code Engineering Sets in the Browser tree. The Code Engi-
neering Sets tree contains the list of all sets created in the project and instruments for managing those sets.

To add a new set

1. From the Code Engineering Sets shortcut menu, choose New.

2. Choose the language you want (possible choices include: Java, Java Bytecode, C++, C#,
CIL, CIL Disassembler, CORBA IDL, DDL (Cloudscape, DB2, Microsoft Access, Microsoft
SQL Server, MySQL, Oracle, Pervasive, Pointbase, PostgreSQL, Sybase), EJB 2.0, XML
Schema, and WSDL). The new set is created.
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Figure 1 -- Code engineering language options

Edit sets in the Round Trip Set dialog box. To open this dialog box

e Choose Edit from the set shortcut menu.

If you are performing round trip for the first time, the tip message box appears.

x|

Faor reversing or code generating you musk creake code engineeting set,
This set consisks of code engineering objects - entities for collecting information
about language specific properties.
Code engineeting objects may be created from Files ar From model,
@ In the firsk kab of this dialog you can create objects from Files,
In the second kab of this dialog you can create objects From the model,
Just select File, directory or some data in the left browser and press
‘dd’, ‘Add All' or '8dd Recursively' butkons ko add inko set or ‘Remove’,
‘Remove All' buttons to remove objects From the set,

[+ Show thiz bp nest bme

[

Figure 2 -- Code Engineering Sets tip message box




Code Engineering Sets

Disable the tip message box by deselecting the Show this tip next time check box.

The Round Trip Set dialog box allows you to manage entities to be added/removed to your set.
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Figure 3 -- Round Trip Set dialog box. Add files tab

Specify Working Directory for displaying source files. This option indicates files and required sub-directories,
where a code generation output goes. Type a path manually or by browsing in the directory tree, by clicking the
‘... button.

The Working Package option allows to define any package for reverse output or code generation. Model will
be reversed or code generated from this specified package.

NOTE The working package may be selected or changed only prior to the
addition of files from working directory to code engineering set.

The Round Trip Set dialog box has two tabs: Add Files and Add Data from Model.
The Add Files tab helps you manage the files of source code involved in your code engineering set.

Element name  Function
All files Helps you find directories with the source files for the set.

Files of type Contains possible file name extensions for the chosen language.



MagicDraw Code Engineering File (*.mdr)

The Add Data from Model tab helps you manage elements located in the UML model.

ERuund Trip Set
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Figure 4 -- Round Trip Set dialog box. Add data from model tab

The All Data list contains the hierarchy of UML model packages with model elements (or other packages)
inside of them. Your code engineering set can be combined out of model and code elements.

The following buttons are available in the Round Trip Set dialog box:

Add The selected file in the All Files or All Data list is added to the set.
Add All All files in the opened or selected directory are added to the set.

Add All files in the selected directory and its subdirectories are added to the
Recursively set.

Remove Removes the selected entity from the set.

Remove All Removes all entities from the set.

Information about code engineering sets with inner objects of these sets and code engineering options are
stored in the *.mdr file. This file is automatically created together with a new MagicDraw project creation.

If you are working with code engineering in MagicDraw, then together with MagicDraw project file *.mdzip you
have to keep *.mdr file. When you want to move, copy or do other actions with project file you have to do these
actions with both files - *.mdzip and *.mdr file.



Generating Code

Name of the *.mdr file is the same as name of the created MagicDraw project. The *.mdr file is located at the
same place as the project itself. See the sample in Figure 5 on page 11.

& C:.Program Files'MagicDraw UML' samples’code Enji : i |I:I|5|
File Edit Yew Favorites Tools Help .1.’
Address |5 C:\Program FilesiMagicDraw UML samplesicode engineering j -1 Go
Mame = | Size | Tvpe | Drake Modified |
[Cherypto c++ File Folder 20058.10.24 16:16
|ShFractalss File: Folder 2003,10.24 16:16
[Chiava File Folder 2003,10.24 16216
[Cwsdl File Folder 2003,10.24 16:16
code engineering, mdr 171 KB MagicDraw Code Enginesring File  2005.10.24 16:16
I;@n:n:u:ha endineeting.mdzip go KB Zipped MagicDraw Project File 2003,10.24 16216
|Ty|:ue: MagicDraw Code Engineering File Date Modified: ;| 170 KB | j My Computer o

Figure 5 -- Sample of the *.mdr file name and location

If *.mdr files were lost, *.mdzip the rest of project would be loaded without problems, only information with sets
would be lost and you will have to create sets with objects again.

View Online Demo Code Generation

You may generate code for the selected and prepared set and directly for model elements.

Code Generation for Set

Start code generation once the set or sets are prepared. For more details about creating and editing sets, see
“Code Engineering Sets” on page 8.

e Choose Generate from the Code Engineering Sets item shortcut menu. It allows code
generating for all created sets.

e Choose Generate from the selected set shortcut menu. It allows code generating only for the
selected set.


http://www.magicdraw.com/files/viewlets/MD_100_viewlets_CodeGeneration_viewlet_swf.html

Generating Code

The Code Generation Options dialog box appears.
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Figure 6 -- Code Generation Options dialog box.

The Code Generation Options dialog box allows you to specify the way your code will be generated.

Once generating options are specified for the set, code can be generated.

Box name Function
Output Type the directory where the generated files will be saved.
Directory

The Set Output Directory dialog box appears. Select the directory
for the generated files.

Set as Working The output directory is set as a working directory and files are saved
Directory to the working directory.

Reverse before Changes your model according to changes in the existing code.
generation WARNING:

Exercise caution when selecting the Reverse before generation
check box. If the model differs from the code, all differences in the
model will be discarded. In such cases, you will lose some your work.

If element To influence the structure of generated code, click one of the following
deleted from option buttons:
model

o Delete code. The representation of deleted entities will be deleted
from the code file.

e Comment code. Deleted entities will be commented in the code
file.

Use spaces in  When selected, spaces (instead of tabs) will be written to the code
place of tabs file.

Number of Specify the number of spaces to be written.
spaces



Reverse

Box name Function

OK The Messages Window appears, displaying how code files are being
generated. The Messages Window informs you of problems and
errors (mainly file access and syntax errors) found in the code gener-
ation process and generation summary. You are also prompted to
confirm that you wish to overwrite the file if the output directory
already contains one with the same name.

Cancel Closes the dialog box without saving changes.

Help Displays MagicDraw Help

Code Generation for Model Element

All the classes contained in the component will be written to one file. However, code for the class can be
generated in a different way. Select the class you wish to generate in the browser Data package and click
Generate in the class shortcut menu. For packages and components, you may also select Generate, but you

will not be able to specify the generation options. All the options related to that task will be set according to the
default values.

If you have chosen framework generation for a single class or for packages, the Code Generation Options
dialog box does not appear. The code is generated according to the default values.

If no errors occurred, you may view the results with your favorite file viewer or programming environment. Look
for the files in the directory that you specified as your Working directory in the Round trip set dialog box or in the
Project Options dialog box. Additional sub-directories could be created.

View Online Demo Code Reverse

A reverse is an opposite operation to the code generation. The existing code can be converted to UML models
with the help of MagicDraw reverse mechanism.

Prepare the sets in the exact same way that you did for code generation (see “Code Engineering Sets” on
page 8)

e Choose Reverse from the Code engineering sets item shortcut menu. It allows code
reversing for all already created sets.

e Choose Reverse from the selected set shortcut menu.

The UML model for the component can be reversed in the same way. Just select the component you are
interested in from the browser and click Reverse on it shortcut menu.

Models can be reversed without creating a set.

To reverse a model without creating a set

1. From the Tools menu, choose Quick Reverse. The Round Trip Set dialog box appears.
NOTE: Quick Reverse is available only in Professional and Enterprise editions.

2. Select the files from the Round Trip Set dialog box, Add Files tab.


http://www.magicdraw.com/files/viewlets/MD_100_viewlets_CodeReverse_viewlet_swf.html

Reverse

3. Click OK. The Reverse Options dialog box appears.

Eﬂ.everse Options - Untitled1 x|

Create class fields as YWisualization

™ Artribukes [ wisualize reversed model
% | Laumch Model Yisualizer
{~ Associations
| Create new Class Diagrar
 fccording faries .| ™ add to active diagram
v Resaolve collection generics Analysis

Create dependencies between:
[~ Reset already created fields
[~ Classifiers

Maodel refresh type [~ Packages

= Merge maodel and code

{+ Change model according to code

Ik | Cancel | Help |

Figure 7 -- Reverse options dialog box

Element name Function

CREATE CLASS FIELDS AS

Attributes Class fields are represented in model as attributes.
Associations Class fields are represented in model as association ends.

According to rules Association or Attribute creation on reverse is ability to enter
rules that help to decide if an association or attribute must be
created on reverse. For more information, see “Rules of the
association or attribute creation on reverse” on page 15.

Resolve collection Reverse engineering is able to create associations when one

generics class has collection of other classes and uses Java generics
(e.g. List<String>). If selected, types of collection will be
resolved (property type will be not collection, but real type).

Predefined container types in Java language properties will be
appended by all the same containers in form:

-java.util.List<$$type$$>

where $$type$$ replaced to value of "type" property when code
is generated.

Reset already Select this option if you want to keep already created UML rep-
created fields resentation (attribute or association) for class fields.

MODEL REFRESH TYPE

Merge model and The model elements are updated by code. Elements that do not
code exist in the code will not be removed from the model.

Change model Model will be created strictly by code. Entities in the model that
according to code do not match entities in the code will be discarded.

VIZUALIZATION



Reverse

Element name

Visualize reversed
model

Launch Model
Visualizer

Create new class
diagram

Add to active
diagram

Function

Classes that are created while reversing can be added to a dia-
grams.

After reversing, the Model Visualizer dialog box appears. It will
assist you in creating a class diagram or sequence diagram
(Java only) for newly created entities.

After reversing, the Create Diagram dialog box appears. Cre-
ate a new diagram where the created entities will be added.

After reversing, all created entities will be added to the current
opened diagram.

ANALYSIS - create dependencies between

Classifiers

Packages

Dependencies between classes will be analyzed and created.
Dependencies only between packages will be created.

NOTE: Method bodies are not parsed on dependency search. Only
static information is used.

If you have a code set combined from several files, you may see changes you wish to modelwithout reversing
all the code. Only changed files should be reversed. This type of reversing can be done by clicking the Refresh
button on the set shortcut menu, or by performing model refresh from the Code Engineering Sets dialog box.

Rules of the association or attribute creation on reverse

Association or Attribute creation on reverse is ability to enter rules that help to decide if an association or attri-
bute must be created on reverse.

Creating association or attribute creation rules on reverse

1. In the MagicDraw Browser, select the code engineering set for reverse.

2. From the set shortcut menu, choose the Reverse command. The Reverse Options dialog box
is opened.

3. In the Create class fields as group, select the According to rules radio button. Then press
the “...” button. The Class Field Creation Rules dialog box opens (see Figure 8 on page 16).



Reverse
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Figure 8 -- The Class Field Creation Rules dialog box

Managing association or attribute creation on reverse rules

The Class Field Creation Rules dialog box lists the described rules. If type qualified name matches any of the
rule, then specified type is created. Rules described in this dialog are executed in order from the top to bottom.
If one rule matches, no others are executed. Dialog allows to add a new rule, edit or remove an old one, order
rules.

If no rules are matched, attribute or association according the radio button choice at the bottom of dialog is cre-
ated.

Press the Add button for entering expression. On editing success new rule will be created. The Rule dialog box
opens.

Press the Edit button for editing selected rule. Button is disabled, if no rule is selected. The Rule dialog box
opens.

Defining rules

You can define rules in the Rules dialog box (see Figure 9 on page 17). To invoke this dialog box, in the Class
Field Creation dialog box, press the Add or Edit button.

The Rules dialog box description:

e In the Create drop down list select to create Attribute or Association on reverse if property
matches defined critters.

e The Qualified Name expression field supports simple search patterns - supports ™' and '?'



Reverse

e The Qualified Name expression pattern can contain qualified name of the target element, which
contains separator of UML separator style (:;) and qualified name is counted to the first
package with <<modelLibrary>> stereotype

e The Element Type drop down list contains subset of UML Type names: Any, Class, Interface,
DataType, Primitive, Enumeration, Stereotype values are displayed.

e Ifin the Element Type drop down list Any value is selected, the element type will be matched
by qualified name expression.

x

| Fule:

Create: I.ﬁ.ttribute - I

— If property kvpe matches baoth:

Qualified Mame: I*

Element Tvpe: |=:any:=- - |

(s | Cancel Help |

Figure 9 -- The Rule dialog box

Sample of the association creation on reverse

In these two samples it will be presented how to create associations among my reversed classes, but avoid
creating associations to the used libraries (java).

Suppose you have your classes placed inside the package “com::myProduct’. Creation rules must be following:

e Create “Association” if property type qualified name match “com::myProduct::* with “all’
element type

e If rules do not match, create class fields as attributes.

Suppose that your classes are placed inside two packages “myClient” and “myServer’. Creation rules should
be:

e Create “Association’, if type name “match” path “myClient::*" with “all’ meta type
e Create “Association”, if type name “match” path “myServer::* with “all’ meta type
e If rules do not match, create class fields as attributes.



Global options for Code Engineering

Code engineering options for all sets in your project

From the Options menu, choose Project. The Project Options dialog box appears.

[XProject Options i x|

------ [] General project ophions
------ Diagram Info

B4 Symbol: properties styles Cefault Warking Directory:
B0 Default [Default)

Code Engineering
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....‘Kk Stereutypes Il::lata ;I

(=N Code Enginesring

------ g Code Generation _I

------ o Reverse Default encoding:
------ =] Java Language Options

...... 2] C++ Language Optians IDefault LI
------ =] CH Language Optians

------ =] CORBAIDL 3.0 language of
...... 51 DDL Language Options I‘J‘E"*"EI ;I

Defaul Paths for References;

Default language:

[v Use syntax checker

Directary For Temporal Files;
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Reset to Defaulks |
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Figure 10 -- Project Options dialog box

The Project Options dialog box has two main collections of customizable options, which are represented by
the hierarchy tree on the left side of the dialog box:

e Styles — expands the tree hierarchy of all the styles defined within the project. You may use as
many of these styles as you wish. See MagicDraw main User’s Manual, working with Projects
Section.

e Code engineering — these options are found on the right side of the Project options dialog box:

o Default Working Directory field - type the name or browse by clicking the button in
the working directory.

o Default Working Package - allows to define any package for reverse output or
code generation. Model will be reversed or code generated from this specified
package.

o Default Paths for References - add specific profiles, modules, libraries to define
where to search paths for references during reverse/code generation.

e Default Encoding - a list of available encodings appears.



Global options for Code Engineering

Tab name

Code
generation

Reverse

Tab name

Java Language
Options

Set the gener-
ated code style
for Java pro-
gramming lan-
guages in the
Default lan-
guage field
found on the
right side of the
Project Options
dialog box.

e Default language drop-down box — select the default generation language.

e Use Syntax Checker check box — when selected, the syntax checker runs while
Code Engineering is executed

o Directory for Temporal Files - it can be Active Directory, System or define other
by clicking “...” button..

Description

Set code generation options using the fields listed in the right side of
the Project options dialog box. The Code generation area contains
boxes that have the same functionality as in the Code generations
options dialog box (see “MagicDraw Code Engineering File (*.mdr)” on
page 10).

Set reverse options for all reverse actions of the project using the
options listed on the right side of the Project options dialog box. The
Reverse area contains boxes that have the same functionality as in
the Reverse options dialog box (see “Reverse” on page 13).

Element name

Generate
opening
bracket in new
line

Generate
spaces

Generate empty
documentation

Automatic
“import!!
generation

Class count to

generate import
on demand

Documentation
Processor

Style

Function

Opens a bracket in the new line that is being gener-
ated.

Generates spaces inside an assignment and other
operators.

Comment brackets are placed in your code, unless
class in the model has no documentation.

Automatic generation of "import" sentences
according to classes that are referenced in the gen-
erated class.

Specify number of classes imported from a single
package until all statements importing a single
class are substituted with a statement importing an
entire package.

After selecting Java Doc processor, click the “...”
button to open the Documentation Properties
dialog box.

Two styles are available for documentation.
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Tab name

C++ Language
Options

Set the gener-
ated code style
for C++ pro-
gramming lan-
guages.

Element name

Use
CLASSPATH

Java Source

Header

Generate
opening
bracket in new
line

Generate
spaces

Generate empty
documentation

Generate
methods body
into class

Documentation
Style

Use include
path

Use explicit
macros

Header

Function

The ’...’ button is activated. Search a classpath for
importing sentences generation in the Set class-
path dialog box.

[3§5et CLASSPATH B x|

b/ ualarjar
C-\Program FilestJ avatydk .50 reh bt jar

m File="ava'ydk ] 5.00re' hbhi 1 Snpar
C-\Program Files'davatdk 1. 5.0 e\bhsunisaz
L \Pragranm Filesh)svahidk 1 500 eh bz F’
C-\Program hule:"-.lc.va'\pjd E U"qIE -.Ih1||:~=

ek from System
i | Cance| I

Figure 11 -- Set classpath dialog box

Help|

Click the Get from System button to get CLASS-
PATH variable defined by operating system or click
the Add button and select the classpath directory in
the Add Classpath dialog box.

Available choices 1.4 or 5.0

Add the specific header to all your code files. Click
the button and enter header text in the Header
screen.

You may also define $DATE, $AUTHOR, and
$TIME in the header.

Opens a bracket in the newly generated line.

Spaces inside an assignment and other operators
are generated.

Comment brackets are placed in your code, unless
class in the model has no documentation.

Select check box to generate methods body into
class.

Two styles are available for documentation.

Click the ’..." button and then specify the path for
the includes in the Set Include Path dialog box.

Select check box. The '..." button is activated, click
it and in the C++ Macros dialog box use a set of
predefined macros.

Add the specific header to all your code files. Click
the “...” button and enter header text in the Header
screen.

You may also define $DATE, $AUTHOR, and
$TIME in the header.
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Tab name

CORBAIDL 3.0
Language
Options

DDL Language
Options

C# Language
Options

Set the gener-
ated code style
for C# program-
ming languages.

Element name

Generate
documentation

Generate
opening
bracket in new
line

Generate
spaces

Generate empty
documentation

Generate
imports

Generate
preprocessor
directives

Documentation
Style
Header “...”

Set Include
Path

Generate
opening
bracket in new
line

Generate
spaces

Generate
documentation

Header

Generate
opening
bracket in new
line

Generate
spaces

Generate empty
documentation

Generate
required
llusingll
directives

Function

Includes the documentation of an element in the
comment.

Opens a bracket in the new line generating.

Spaces inside an assignment and other operators
are generated.

Comment brackets are placed in your code, unless
class in the model has no documentation.

Generation of "import" statements for classes that
are referenced in the generated class.

Generates pre-processors directives.

Three styles are available for documentation.

Add the specific header to all your code files. Click
the “...” button and enter header text in the Header
screen. You may also define $DATE, SAUTHOR,
and $TIME in the header.

Specify the path for the "includes". Click the "...
button to open the Select Folder dialog box.

Opens a bracket in the new line generating.

Spaces inside an assignment and other operators
are generated.

Comment brackets are placed in your code, unless
class in the model has no documentation.

Add the specific header to all your code files. Click
the button and enter header text in the Header
screen. You may also define $DATE, $SAUTHOR,
and $TIME in the header.

Opens a bracket in the newly generated line.

Generates spaces inside an assignment and other
operators.

Comment brackets are placed in your code, unless
class in the model has no documentation.

Automatic generation of "using" directives. This
option facilitates the usage of namespaces and
types defined in other namespaces.
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Tab name

Element name

Concatenate
namespace
names

Documentation

e Processor

e Style

Header

Conditional
Symbols

Function

If not selected namespace names are separated
into several lines.

e.g.
namespace A

{

namespace B

{

e Use C# XMI processor then generates c# xmi
documentation for commenting the code.

e Select one of the listed comment styles.

Adds the specific header to all your code files.
Click the "..." button and type header text in the
Header dialog box.

You may also define $DATE, $AUTHOR, and
$TIME in the header.

Add the conditional symbols, which can not be rec-
ognized and should be skipped during reverse.
Click the '..." button and add conditional symbols in
the Define Conditional Symbols dialog box.
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Java Documentation Properties dialog box

To open the Java Documentation Properties dialog box

In the Project Options dialog box, Java Language Options group, select the Java Doc
processor in the Documentation field and click the “...” button to open the Documentation
Properties dialog box.

EDucumentatiun Properties 5'
Classifierl Dperatiu:unl .-*-.ttril::utel

Tag Mame Walue [Fenerate
Ciescripkion Walue is kaken From model v
i@author Tim v

Lip | Lot | Add | Remave |

Ik | Cancel | Help |

Figure 12 -- Documentation Properties dialog box

Box Name Function

Tag Name  Type a tag name.

Value Type the value of the tag.

Generate The selected tag will be placed in the generated code as a comment
before classifier (class or interface), operation or attribute.

Up Moves the selected item up the list.
Down Moves the selected item down the list.
Add Adds a new item in the list.
Remove Removes the selected item from the list.
OK Saves changes and closes the dialog box.
Cancel Closes the dialog box without saving changes.
Help Displays MagicDraw Help.
Round Trip

MagicDraw round trip keeps your code and model synchronized, and because Round trip traces all the model
and code changes, you may freely change entity specifications without discarding code changes made outside
the tool.
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For example, Round Trip prevents a job from being damaged by code additions or changes when these steps

are followed:

Within the tool, class Base is created.

1.
2.
3.
4.
5.

Operation getinstance is added to class.

Code is generated

With external tool, programmer adds code to that operation.
With MagicDraw UML, operations name is changed to Instance.
Code is generated.

If the tool rewrites the whole code, these changes are made without corrupting the programmer’s job. The
name of the operation is changed, but the internals remain the same.

Round trip catches all changes in your project and controls the following actions:

If the source code is not changed, it is not allowed to refresh UML model. The Refresh
command from the set shortcut menu is unavailable.

If the model is changed but the code remains the same (new members were added or their
headers were changed), refresh is not allowed, and the Refresh command from the set
shortcut menu is unavailable. When generating code according to changes, all changes in the
model are written to the signatures of class members, leaving the old implementation in place.

If the code is changed but the model remains the same, refresh can be executed: code will be
reversed to the UML models. If the Code Generation Options dialog box appears when you
are attempting to generate code, you may select a code action that differs from the UML model.

If the code and model are changed while refreshing, all changes in the code are treated as new
items and added to the model.

If data in the model file is deleted, it will be restored while refreshing, even when the code has
not been changed or the data itself is unimportant.

Type Mapping Table

Languages supported by MagicDraw UML have their own built-in types. One language’s type might have no
matches in another language, or it might have multiple matches. Additionally, some names are interpreted
differently in different languages. When performing code generation, therefore, problems may occur when
switching between different languages. To avoid this, MagicDraw UML uses type-mapping tables to manage
mapping between languages. It describes the rules of how one language’s built-in types are converted to those
of another language

The code can be generated out of prepared UML models. The mapping between the identifiers, used in the
UML model and the language to which the model is being generated, should be implemented. This mapping
includes the following sections:

Build-in types (their default values)
Generalization types
Possible class declarations. Attributes and operations declaration and visibility modifiers

Code generation options.
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The separate prop file is created for every language that is supported by MagicDraw. Files are located in the
<MagicDraw installation directory>/data folder. The file name pattern is lang.prop, where lang stands for the
name of the programming language.

Supported File of Properties
language

JAVA java.prop

C++ C++.prop

CORBA IDL idl.prop
JAVABytecode javabytecode.prop
DDL ddl.prop

CIL cil.prop

CIL Disassembler cil disassembler.prop
C# c#.prop

EJB ejb.prop

EJB 2.0 ejb20.prop

IDL idl.prop

XML Schema xmlschema.prop
WSDL wsdl.prop

Files of language properties are separated into sections where all related elements are grouped. You may edit
existing entities, add new ones, and change the default values.

We strongly recommend that you edit default values only. In general, all the sections have the list of possible
and default values for the element.



JAVA CODE
ENGINEERING

Java Code Engineering chapter describes how Java language elements are mapped to UML by MagicDraw,
what profiles to use and describes Java code engineering properties.

Chapter "Java Mapping to UML", on page 26 describes general rules how each Java element is mapped to
UML by MagicDraw and what profile is used. You will find an example and corresponding model in MagicDraw
with marked properties used in Java to describe mapping rules.

Chapter "Java CE Properties", on page 56 introduces specific Java options.

Abbreviations
UML Unified Modeling Language
JLS Java Language Specification
CE Code Engineering
CES Code Engineering Set
JVM Java Virtual Machine
References
JLS third edition

Java support in MagicDraw

You may perform the following actions with MagicDraw:
e Import Java source code into model (reverse engineering).
e Generate Java code from the model (code generation).

e Apply changes to the source code from the model (round-trip). You may change Java
declaration headers and apply them to already existing source code, however you cannot
change method implementation.

e Create sequence diagram from the selected method body.

e Create model from the Java byte code.

Java Profile

UML specification does not provide elements to cover fully JLS, therefore MagicDraw is using UML stereotypes
to mark UML class or interface to be some specific Java element.
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Java stereotypes are provided in Java_Profile.xml file in MagicDraw profiles directory. Some stereotypes have
tagged values used for mapping special Java language elements or keywords, which are not mapped to the
standard UML properties. All Java stereotypes are derived from the <<JavaElement>>. Another abstract
stereotype <<JavaTypeElement>> is used to group all Java type elements. These two stereotypes are abstract
and are not used directly.

Each other stereotype is used to represent appropriate Java element: <<Javalmport>> represents Java import,
<<JavaOperation>> - Java operation, <<JavaClass>> - Java class type, etc.

==stereotype== ==stereotype==
Javalmport E— JavaStaticlmport
[Elementlimpont, Packagelmpor] [Elementimport, Packagelmpor]
==glereotype==
JavaParameter
==stereotype== [Element]
JavaOperation
[Dperation] T
JavaTypeParameter
[Class]
==5iereotype==
“=slereotype== JavaField
JavaElement
&
[Element] [Froper] ==stereotype==
JavaTypefrgument
[TemplateParameterSubstitution]
==stereotype==
JavaEnumerationLiteral
[EnumerationLiteral, Property] <<sterentype==
JavainnotationMember
[Dperation]
=zstereotype==
JauaTwel;lemerrt . ==stereotype==
[Classifier] Javalnerface
[Interface]
==glereotype==
JavafAnnotation
[Interface]
==gtereotypes=
JavaEnumeration
[Class, Enumeration]
==stereotype==
JavaClass
[Classifiar]

Figure 13 -- Stereotypes
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Java referenced types

Java built-in types are used from the “UML Standard Profile”, which is automatically loaded with every new
project.

NOTE UML Stadard Profile by default is hidden. If you want see it, click the
Show Auxiliary Resources button in the Browser.

Every referenced class from the other libraries (including JDK libraries) should be imported/created into project
and referenced in CES reference path (by default reference path is “Data” package in the model).

MagicDraw resolves referenced classes from the specified class path (by default class path is boot class path
taken from the JVM on which MagicDraw is started) and creates in appropriate package structure (for more
information see "Sorting reversed classes according to the classpath”, on page 28).

If referenced class is not found nor in model neither in class path, reference is created in the “Default® package.

Java Profile defines UML Class with a name “?*. It is used for mapping parameterized types.

Sorting reversed classes according to the classpath

References are sorted to packages according to the classpath entry.

See a sample in Figure 14 on page 28, there reverse result is represented of the following java code :

import javax.swing.*;
public class CustomFrame extends JFrame

{
}

String mTitle;

% Conkainmment r & Inheritance r*&_ﬂ Ciagrams rd::b Maodel Extensions

Conkainment ol & *
HEEILER
E=k-]
E+-E31 File view
|__—_| rk.jar
Emﬁjjava
L B[ lang
: E Skring
B-£7 javax
EmEJSWMQ
& IFrame
E-E CustomFrame
E|}' Relations
,..-ﬂ Generalization] CustomPrame - rk.jar: javax: swing: : JFrame]
b 3 ~ernTible jawa::lang::String
----- @ Code engineering sets

Figure 14 -- Sample: The String, JFrame and CustomFrame classes location after reverse
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Mapping to UML rules

Package

Java package is mapped to the general UML package. It does not have any specific stereotypes and
properties. However if UML package represents Java package, it must not have <<modelLibrary>> stereotype
from standard UML profile. <<modelLibrary>> stereotype is used to show root package, where Java package
tree ends and all parent packages, including <<modelLibrary>> are not part of Java package structure. In
picture below is “java.lang.String” added into the “working package®. Packages “java” and “lang” represents

general Java packages, but “working package® with “L" is stereotyped with <<modelLibrary>> and is not part of
the Java.

'ﬂg Contai.. | & Inherita., | 4 piagrams | <> Model E.. |

|C|:untainment o 8 X |

HEE - IE
E-ZE=] Data
E-E File Yiew
E IUML Standard Profile [UML_Standard_Profile.xml]
E-E7] working package
Elﬁ jawa
Elﬁ lang

Figure 15 -- Package Structure
Class

Java class is mapped directly to the UML Class with stereotype <<JavaClass>>. This stereotype is optional
and if UML class doesn’t have any stereotype, Java CE treats it as Java class. Class modifiers are mapped into
UML Class properties or to the Java language properties for class, if no appropriate property is found in UML.

Java class fields, operations and inner classes are mapped to the appropriate UML Properties, UML
Operations and UML Classes

Class mapping table

Java element MagicDraw-UML element

Class declaration UML Class with stereotype <<JavaClass>>
(optional)

Class name UML Class name
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Java element

Class documen-
tation

Class e

Class imple-
ments clause

Visibility modifier
Abstract modifier
Final modifier
Static modifier
Strictfp modifier

Example

MagicDraw-UML element

UML Class Documentation

Is mapped to the UML Generalization relationship,
where supplier is extended class and client is mapped
class

Is mapped to the UML Interface Realization relation-
ship, where supplier is extended class and client is
mapped class.

UML Class “Visibility” property

UML Class “Is Abstract” property

UML Class “Is Final Specialization® property
Java Language property “Static modifier*
Java Language property “Strictfp modifier”

Java Source Code

/**

* Comment of the class MyList

*/

public final class MyList extends ArraylList implements Cloneable

{
}

MagicDraw UML Model

MyClas=
s
s
<
ol w
Realizedinterface () BazeClass

Figure 16 -- Class diagram
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31

x

Histary :IE Class = |

Usage in Diagrams
Attributes

Parks

Operations

4 Signal Receptions
Behawiors
Template Parameters
Inner Elements
Relations

Tags

Zanskrainks
|Language Propetties

Traceability

~Class
8 B2 Bf
Pruperties:IExpert vI 'R Customize

B Class
e [
Cualified Mame Class
Cwner E Data
Applied Stereotype
Base Classifier
Realized Inkerface
Yisibilitsy public
Is Leaf [ false
Is Ackive [ False
Is Abstract [ False
Active Hvperlink,
Image
Ta Do
Is Final Specialization [ false

MName

The narme of the MamedElement.

Close |

Back: |

Forward |

Help |

Figure 17 -- UML Class specification dialog
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=]
‘ E B - = = History ) (2 MyClass =

i E MyClass -Language Properties
E-IB| DocumentationfHyperlinks = : : :
_____ Attributes B 2 BT Prnperties:lExpert vl %> Custnmlzel
..... Paorts poers

----- Cperations

. o E Java

""" Behaviors StrickFp madifier <emply =
----- Template Parameters et odTier b skati
1B Inner Elements e

----- Constrainks
Language Pr

Close | Back | Forward | Help |

Figure 18 -- UML Class language properties

Field

Java field is mapped directly to the UML Property with stereotype <<JavaField>>. This stereotype is optional
and if UML class doesn’t have any stereotype, Java CE treats it as Java field. Field modifiers are mapped into
UML Property properties or to the Java language properties, if no appropriate property is found in UML.

Worth to know, that Java field type modifiers is mapped to the MagicDraw specific property “Type Modifier”, but
not to the UML Multiplicity.

Field mapping table

Java element MagicDraw-UML element

Field declaration 'UML Property, owned by UML Class, with stereotype
<<JavaProperty>>(optional)

Field name UML Property Name

Field documen-  UML Field Documentation

tation

Field type Is mapped to the UML Type property. It is reference to

the UML Classifier, which by its package structure and
name represents referenced Java class

Field type modifi- Is mapped to the MagicDraw specified property “Type
ers Modifier”

Visibility modifier 'UML Property “Visibility” property
Final modifier UML Property “Is Read Only“ property
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Static modifier UML Property “Is Static* property

Transient modi-  Java Language property “Transient modifier”
fier

Volatile modifier |Java Language property “Volatile modifier”
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Example

Java Source Code
public final class MyClass

/**
* myList comment

*/

public static java.util.List myList;

}
MagicDraw UML Model

MyClass

+yList

Figure 19 -- Class with property

D..*

Integer
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x

'ﬂg — = = Hiskory :| & 4mylist : javalang:: Inkeger[1" [0..%] = new Integ. .. LI

El—i E—E 35:|Expert TI ﬂ ':LIStDI'ﬂiEEl

1B qualifiers

AB| Inner Elements B Property
1Bl Relations - rriyList
1B Tags aI|F|eu:| Marne My Class: iriyLisk

. Constrainks

: - anguage Properties __ Q I
Type Modifier [
< Misibilty > public

new Integer[5]

Default Yalue

CnEr E rydl
applied Stereokype % bypeModifier [Element] [1
Mavigahle [+ true
rulkiplicity (0
[ False
‘M“ [¥ true
Aggregation none
Is Detived [ False
Is Ordered [ False
Is Unique ¥ true
Subsetted Property
Redefined Property

ll | _"I To Do

Close | Bark | Forwatd | Help |

Figure 20 -- UML Property specification dialog
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EPrupertr - myLisk B

x|

= IH-E — = = History: :| & 4mylisk @ javailang:: Integer[1" [0..*] = new Integ... j

2 +mvlist © java:lang:Integer[]" [0,
Documentation)Hyperlinks

- Qualifiers

Innet Elements

----- Relations

- Tags

----- Constraints

EE Language Properties

4 |

~Language Properties

| B B BX as:IExpert vI ﬂCustnmizel

CIL
B Java

Transient rmaodifier
Yaolatile modifier

Cantainer

niot transient
niot wolakile
<empky =

2
Close | Back | Forward |

Help |

Figure 21 -- UML Property language properties

Operation

Java operation is mapped directly to the UML Operation with stereotype <<JavaOperation>>. This stereotype
is optional and if UML class doesn’'t have any stereotype, Java CE treats it as Java operation. Operation
modifiers are mapped into UML Property properties or to the Java language properties, if no appropriate

property is found in UML.

Java operation return type is mapped to the UML Type property of UML Parameter with “Return® direction kind.
Java Operation parameters are mapped to the UML Parameters. Direction kind is set “In* for “final” parameters.

Worth to know, that Java parameter type modifiers is mapped to the MagicDraw specific property “Type
Modifier®, but not to the UML Multiplicity.

Operation mapping table

Java element MagicDraw-UML element

Operation decla-

ration

UML Operation, owned by UML Class, with stereotype

<<JavaOperation>>(optional)

Operation name  UML Operation Name
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Operation docu-
mentation

Parameters list

Return type

Return type
modifiers

Visibility modifier
Final modifier
Abstract modifier
Static modifier

Synchronized
modifier

Throws list

Native modifier
Strictfp modifier

UML Operation Documentation

UML Operation “Parameters” list

Is mapped to the UML Parameter type with “return®
direction kind (resides in UML Operation parameters
list). It is reference to the UML Classifier, which by its
package structure and name represents referenced
Java class

Is mapped to the MagicDraw specified property “Type
Modifier”

UML Operation “Visibility” property

UML Operation “Is Leaf* property

UML Operation “Is Abstract property

UML Operation “Is Static* property

UML Operation “Concurrency” kind “guarded”

UML Operation “Raised Exception® list.It is list of ref-
erences to the UML Classes, which by its package
structure and name represents referenced Java
exception class

Java Language property “Native modifier”
Java Language property “Strictfp modifier”



Java Mapping to UML

Parameter mapping table

Java element MagicDraw-UML element

Parameter decla- UML Parameter, owned by UML Operation, with ste-
ration reotype <<JavaParameter>>(optional)

Parameter name UML Parameter Name

Parameter docu- When is used JavaDoc preprocessing, it is mapped to
mentation UML Parameter Documentation, else it is part of UML
Operation Documentation.

Return type Is mapped to the UML Type property. It is reference to
the UML Classifier, which by its package structure and
name represents referenced Java class.

Return type Is mapped to the MagicDraw specified property “Type
modifiers Modifier”

Final modifier Direction kind “in“ of UML Parameter

Example

Java Source Code
public class MyList

{ /**
* Operation Comment
&7
public abstract void foo(final List list) throws
IllegalArgumentException;

MagicDraw UML Model

Myl ist

+ioof Vst : List ) vold

Figure 22 -- Class with operation
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Eﬂperatiun - foo N

B %O

History :| & ool lisk ¢ javea:ubilList ) void [MyList]lI

Relations
5 Tags
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F

24
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El-‘i_ El—z
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El Operation

Cualified Mame
Onner
Applied Stereotype

Type_

Methiod

Is Query

Raised Exception
Ta Do
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Py List: :Foo
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public
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[T False
[T false

sequential
[ False
£ 1llegalargurnentException [java

Close |

Back: |

Forward | Help |

Figure 23 -- UML QOperation specification dialog
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=
E % — = = Histary :| @ +Foof list : java:kilList 3 void [MyList]LI

@ +oof list : java:utilList ) |[Language Properties

BB DocumentationHypetli = . : I | i |
Parameters e T B BY Properties:|Expert = % Custamize

o Template Pararmeters CIL
i-{E Relations O Java

Mative modifier niok native
Skrickfp modifier <empky =

Kl } H
Close | Bach | Farwatd | Help |

Figure 24 -- UML Operation language properties
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‘ £ % — = History :I & +Foof lisk ¢ java:okilLisk ) 2 wvoid [MyList]ﬂ
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-3 Documentation/Hyperli || — : : _
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Default Yalue
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Figure 25 -- UML Parameter specification dialog

Interface

Java interface is mapped directly to the UML Interface with stereotype <<Javalnterface>>. This stereotype is
optional and if UML Interface doesn’t have any stereotype, Java CE treats it as Java interface. Interface
modifiers are mapped into UML Interface properties or to the Java language properties for interface, if no
appropriate property is found in UML.

All mapping rules used in Java class mapping is applicable to the Java interface. See “Class” on page 29.

Enumeration

Java enumeration is mapped directly to the UML Class with stereotype <<JavaEnumeration>>. Enumeration
modifiers are mapped into UML Class properties or to the Java language properties for interface, if no
appropriate property is found in UML.

Java enumeration literals are mapped to the UML Property, but with stereotype <<JavaEnumerationLiteral>>.
All contained fields, operations and inner classes are mapped to appropriate UML Properties, UML Operations,
UML Classes.

All mapping rules used in Java class mapping is applicable to the Java enumeration. See “Class” on page 29.

Example
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Java Source Code
enum MyInterface

{
}

MagicDraw UML Model

==JavaEnumersation==
MyEnumeration

Figure 26 -- UML Enumeration

Enumeration Literal

Java enumeration literal is mapped directly to the UML Property with stereotype <<JavaEnumerationLiteral>>.
It is not required to specify any specific modifiers for enumeration literal.

Enumeration literal mapping table

Java element MagicDraw-UML element

Literal declara- UML Parameter with stereotype <<JavaEnumeration-

tion Literal>>, owned by UML Class with stereotype
<<JavaEnumeration>>
Literal name UML Property Name

Literal documen- When is used JavaDoc preprocessing, it is mapped to
tation UML Parameter Documentation, else it is part of UML
Operation Documentation.

Example

Java Source Code
enum MyEnumeration

{

ONE, TWO, THREE;

int attributel;
String attribute2;

}

MagicDraw UML Model

==JavaEnumeration==
MyEnumeration

==JavaEnumerstionLieral==-0ME
==JdavaEnumerationLiteral==-TW
==JavaEnumerationLiteral=--THREE
~gttributet ©int

~gttribute? | String

Figure 27 -- UML Class representing Java enumeration with enumeration literals
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Annotation type

Java annotation declaration is mapped directly to the UML Interface with stereotype <<JavaAnnotation>>.

Annotation modifiers are mapped into UML Interface properties. Annotation members are mapped to the UML
Interface operations with stereotype <<JavaAnnotationMember>>.

Annotation mapping table

Java element MagicDraw-UML element

Annotation dec-  UML Interface with stereotype <<JavaAnnota-
laration tion>> (optional)

Annotation name UML Interface name

Annotation docu- UML Interface Documentation
mentation

Visibility modifier 'UML Interface “Visibility” property

Example

Java Source Code
/**
* Comment of annotation
@y
public @interface Annotation

MagicDraw UML Model

==Javadnnatation== | ]
Annotation

Figure 28 -- UML Interface representing Java annotation type

Annotation Member

Java annotation member is mapped directly to the UML Operation, owned by the interface stereotyped as
<<JavaAnnotation>>. Operation, by itself, can have stereotype <<JavaAnnotationMember>>, but it is optional,
unless you are going to specify default value for it.

Java annotation member type is mapped to UML Type property of UML Parameter with “Return® direction kind.

Annotation member mapping table

Java element MagicDraw-UML element

Annotation mem- UML Operation with stereotype <<JavaAnnotation-
ber declaration Member>> (Optional), owned by UML Interface with
Stereotype <<>JavaAnnotation>>.

Annotation mem- UML Operation Name
ber name
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Annotation mem-
ber documenta-
tion

Annotation mem-
ber type

Annotation mem-
ber type modifi-
ers

Default value

UML Operation Documentation

Is mapped to the UML Parameter type with “return”
direction kind (resides in UML Operation parameters
list)

Is mapped to the MagicDraw specified property “Type
Modifier”

{JavaAnnotationMemberDefaultValue} tagged value of
<<JavaAnnotationMember>> stereotype. Stereotype
is set on UML Operation
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Example

Java Source Code
/* *

* Comment of annotation

public @interface Annotation

{

}

*/

int

String name ()

id () ;

MagicDraw UML Model

45

default " [unassigned]";

==davatnnotation==
Annotation

+iai) o int

==davad photationMe mber==+nakmef) | Stvingldavad nnotationDefanitl/aine = Tonasasignedr]

Figure 29 -- UML Interface representing Java annotation type with Java annotation members
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Figure 30 -- UML Operation, representing Java annotation member, specification dialog
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Figure 31 -- Default value set for UML Operation, representing Java annotation member

Zonskraints
Language Properties

Annotations Usage
Java element can be annotated. Such annotation is mapped top the {JavaAnnotations} tagged value of the

stereotype <<JavaElement>>. <<JavaElement>> is base stereotype for all stereotypes, used in Java mapping,
and it can be used directly or any other stereotype derived from it. Annotation is mapped as simple string value.

Example
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Java Source Code
public class Test

{
@Annotation
(
id = 2,
name = "Rick"
)
public void foo () {}
}
MagicDraw UML Model

Test

==davaElement==+foo) : void{Jawvatnnotations = "@Annotation(id=2 name="Rick""}

Figure 32 -- Java annotation usage

5
‘ i — = o Hiskary :I @ +Foal) : vaid [Test];l

@ +fool) : void ~Tags

DocumentationfHyperlinks || o ofile. I{ALL} j Property:

Parameters i - -

..[B] Template Parameters { 22 5% —_ S |3avasnnotations ; String[0] o
Relations .
EllTags El-#% < getker >z [

E-B Grakrants b £ getter/setter For atkr "mannotation(id=2, name="Rick"}"

P Languags Progerties El#% <« lavasnnatationMenb

b (3 JavabnnotationDefa

& implementation

b £ Javahlative

b €3 JavaThrows

% << JavaParameter s>

b 23 JavaFinal

[ o e oo
fen 3 getter/sstter For attr ™

4| | 2
Remove 'u'aluel Edit 'u'aluel ll il ﬁl il :I

Close | Biachk | Fafward | Help |

Figure 33 -- Annotation used on operation “foo”

Type Variables

Type variables are mapped to the UML Template Parameter of UML Class, Interface or UML Operation,
regarding to what Java element has type variables. If bound type are present, they are mapped into the UML
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Class or UML Interface connected with UML Generalization or UML Interface Realization as a supplier and
client is UML Class, which is “Parametered Element” of the UML Template Parameter.

Type variable mapping table

Java element MagicDraw-UML element

Type variable Is mapped to the UML Template Parameter. This UML

declaration Template Parameter is of the Class type from the UML
Metamodel. UML Template Parameter has property
“Parametered Element” of the UML Template Parame-
ter. Metamodel type “Class” is taken from the “UML
Standard profile/UML 2 Metamodel”

Type variable Is mapped to the UML Class name. This UML Class is
name “Parametered Element”

Type bounds If bound type is a Java class, it is mapped to the Gen-
eral class of the “Parametered Element®. If bound type
is a Java interface, than it is mapped to the Realized
Interface.
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Example

Java Source Code
public class Test <E extends Cloneable>

{
}
MagicDraw UML Model

E attribute;

~gttribute : E

Figure 34 -- UML Class with template parameter E, representing Java type variable

Ha Containment | & Inheritance | £ Diagrams | <> Model Extensions |

Conkainment

BEEDEE |

El-=] Drata

&=-E3 File View

&£ java

E LML Skandard Profile [UML_Standard_Profile. =mil]

E LML Profile For Java [Java_Profile.xmi]

EIE Test

=
=

B . E
Bl Relations

t ' Interface Realization[E - j

: vilang::Cloneable]
bt o

----- Unititledz

El@ Code engineering sets

Figure 35 -- Marked UML Template Parameter, with residing UML Class named E (Parametered Element)

Note, that residing UML Class E in UML Template Parameter is realizing interface “java.util.Cloneable® and this
class is used as type for UML Class attribute.
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[ class - Test . x|

E B ‘ = = Histary :IE Test v|

- Test ~Template Parameters

- DocumentationHyperlinks — .. D
E _p¥ R
-] Attributes ..E_ a4 -2 B

""" Ports Mame I Type I Diefault I I
----- Operations T
lea [T 2

----- Inner Elements

: Constraints
----- Innet Elernents

----- Relations

..... Tags

----- Constraints

----- Language Properties

e} | Do | Create | Clare | [elete

Close | Bark | Formatd | Help |

Figure 36 -- Template parameters in UML Class specification dialog

Parameterized Type

Parametereized types are mapped to the general UML Classifier connected with UML Template Binding to the
UML Classifier. Supplier of this binding link is UML Classifier with UML Template Parameters and represents
Java generic type with type parameters. Client of UML Template Binding is UML Classifier of the same UML
type as supplier is. Java type parameters are mapped directly to the UML Template Parameter Substitution of
the UML Template Binding.

Parameterized type mapping table

Java element MagicDraw-UML element

Parameterized In UML it is called bounded elements, which is con-

type nected to the UML Classifier by the UML Template
Binding as a client. Client must be of the same type as
is supplier. Supplier must have at least one UML Tem-
plate Parameter.

Parameter for Is mapped to the UML Template Parameter Substitu-

type tion of the UML Template Binding. Each UML Tem-
plate Parameter from the supplier must be substituted
by the UML Template Parameter Substitution. Type of
type parameter is any reference to the UML Classifier
from the model which is set as “Actual” value of the
UML Template Parameter Substitution
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Type modifiers of
the parameter

Wildcard

Wildcard with
bounds

Example

It is mapped to the MagicDraw property “Type modifi-
ers” of the UML Template Parameter Substitution

UML Class with a name “?“ from the Java Profile is
used as “Actual” value in UML Template Parameter
Substitution.

Java bounding type is mapped to the UML Classifier
and it is used as “Actual” value in UML Template
Parameter Substitution. “? extends® or “? super*®
bounding is mapped to the appropriate tag {JavaArgu-
mentBount} value “extends” or “super” of the <<Java-
TypeArgument>> stereotype applied to the UML
Template Parameter Substitution.
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When you have type with type variables represented in the model, you can create parameterized
type for Java. For this you need to create empty UML Classifier of the type the template classifier
(type with type variables) is. Then create a UML Template Binding and create UML Template

Parameter Substitution for UML Template Parameters.
In order to create “java.util.List<String>" type, we need to create UML Interface first, with UML Tem-
plate Parameter representing “java.util.List”.

B

-
List ()

Figure 37 -- UML Interface representing ‘java.ultil.List” with template parameter
Then create another UML Interface and connect with List interface with UML Template Binding.
Note, that in order to draw UML Template Binding, client element must have at least one UML Tem-
plate Parameter created

B

List () - List<>

==hind==

Figure 38 -- UML Template Binding between template class and bounded element

You need to open UML Template Binding specification dialog and create UML Template Parameter
Substitution for appropriate UML Template Parameter.
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ETemplate Binding - <= . x|
E B — = = Hiskary :I,—{;l Template Binding[List <= - java: kil :List] [List:::b]LI
2 Template Binding[List< > - java:iutil::List] |- Templake Parameter Substitutions
Dl:l ier e Eerinks E* _E"i =3
Corvey Mame I Twpe fictual I I
i B Thner Flaments
ESE'EEI: Template Parameter ] x|
Template Parameter |
Select Al | Unselect Al | Create | Dielete |
(0] 4 | Cancel | watd | Help |

Figure 39 -- Creating UML Template Parameter Substitution

For created substitution element, you need to select actual value - at current situation it is UML class
representing “java.lang.String”.

Now we have created parameterized type, which can be used in the model to represent type
java.util.List<String>

List O .::E_;:,Str'ing} Liﬂt"f-E--‘-"Stril'lg?-" [::|

==hind==
Figure 40 -- Created parameterized type for ‘java.util.List<String>"

Imports

parameters

Java element MagicDraw-UML element
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Type import

Package import

Static import for
all static mem-
bers

Static import for
single static
members

Example

Mapped to the UML Element Import with stereotype
<<Javalmport>> (optional). Supplier is imported UML
Classifier, which represents imported Java type, and
client is UML Classifier which requires imported ele-
ment.

Mapped to the UML Package Import with stereotype
<<Javalmport>> (optional). Supplier is imported UML
Package, which represents imported Java package,
and client is UML Classifier which requires imported
elements.

Mapped to the UML Element Import with stereotype
<<JavaStaticimport>>. {JavalmportAll} tag of <<Java-
Staticlmport>> must have “true” value. Supplier is
imported UML Classifier, owner of static members,
which are imported, and client is UML Classifier which
requires imported elements.

Mapped to the UML Element Import with stereotype
<<JavaStaticlmport>>. {JavalmportAll} tag of <<Java-
Staticlmport>> must have “false” value and tag
{JavalmportedMember} must have reference to the
imported member. Supplier is UML Classifier, owner of
static member, which is imported, and client is UML
Classifier which requires imported elements.

If there are several static members imported, {Javalm-
portedMember} can have listed all of them.
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Java Source Code
import java.util.List;
import java.util.*;

import static java.lang.Math.*;

public class Test

{
}

MagicDraw UML Model

Test

[E

List ()

==itmpott==

Y
Y
hY

==JavaStaticimport==

Figure 41 -- Java imports in diagram

{Javalmpoitall}

Math

util




Java CE Properties

Java Reverse Properties

These options are visible every time you attempt to reverse source code. Here we will describe marked options
in Figure 42 on page 56. Other options are common for all languages and are described in "Reverse", on page

13.
EReverse Options - Untitled1 i x|

~ Create class fields a5 — 1 Wisualization -

{* atkributes v Visualize reversed model

;

" Associations ™ Launch Madel Visualizer

™ Create new Class Diagram
¥ v Resolve collection gererics 2

% Add to active diagram
[~ Reset already created fields
L 1 Analysis - =

i~ Model refresh bype = reate dependencies betwesn:
i~ Merge model and code [T Classifiers

f* Change model according to code [™ Packages

Ok, | Zancel | Help |

Figure 42 -- Java reverse properties

Resolve Collection Generics Option

By default this option is turned on. Since the JLS 3, in Java was introduced parameterized types and to all Java
collections were added type variables. Now, on reverse engineering now it is possible to find out what type is in
Java collection and make association directly to the contained type instead of the Java collection.

On reverse engineering, it finds out Java parameterized collection and retrieves Java type which is used in

container. This type is set as a “Type” to the UML Property. Container type is set to the UML Property Java
language property “Container” as simple string.

Example
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Source Code Sample
public class Test

{
}
MagicDraw UML Model

java.util.List<String> attribute;

Test
~gttribute ;. String [0..%]

Figure 43 -- Attribute type, retrieved from collection

[Property - attribute x|

E &% ‘IE = o= Histary :I @ ~atbribute ¢ javar:lang::String [0..%] [Test]ll

@ reattribute @ javarlang::String [ |-Landuage Propertiss

&8 DocumentationHyperlinks = : : _
Inner Elements e (R BE e F'r-:uperties:IExpert vI o Custu:umlzel

-3 Relations CIL

El Java
Transient rmodifier nok transient
Yolatile modifier niok volatile

ava, ukil List<$$typefi =

Kl |

2
Close | Biach | Forwatd | Help |

Figure 44 -- Collection type in UML Property specification

Note, that $$type$$ shows where should be in lined UML Property type on code generation.

Java Language Options

You can find these options at the Options-> Project-> Code Engineering-> Java Language Options.
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EPruject Options

[ General project options
& Diagram Info

I Symbals properties styles
B2 Code Engineering

Java Language Options

|+ Generate opening bracket in new line

...... {-O Zode Generation v Generate spaces

------ £ Reverse _
,,,,,, ol =5 Language Cptions [~ Gererate empty documentation
""" s C++ Language Options [+ Automatic “import” generation

...... é{l Z# Language Opkions
...... 1 CORBA DL 3.0 language op Class count to generate impaork on demand: I 10
...... 1 DOL Language Options

Docurmentation

Frocessor: I::nu:une::— LI |
Skyle: ISt':.-'|E 1 ;I

[V Use CLASSPATH |

Java Source 50 -

Header: |

Ik | Cancel |

Figure 45 -- Java language options

Generate Opening Bracket In New Line

By default is turned on. If element (Java type or operation) is generated for the first time into source, curly
bracket is generated from the new line, if options is on, or in the same line as declaration header ends, if option
is off.

Generate Spaces

By default it is turned on. If option is on - adds additional space after open bracket and before close bracket in
parameter declaration list.

Generate Empty Documentation

By default is turned off. If option is turned on, MagicDraw is generating documentation to the source even, if
there are no documentation in model. Just adds Java documentation start and ending symbols.

Here is generated class header with options turned on. UML Class A doesn’t have documentation, but still in
code is added documentation elements.
/ * %

*/

class A
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Automatic “import“ Generation

By default is turned on. If option is turned on, all required imports are added automatically by used references
on code generation. If this option is off, than imports are managed by user using specific mapping (see
“Imports” on page 53).

Note, that if option is turned off, than no imports are created automatically and all imports, retrieved from source
code on reverse engineering, are mapped into UML relationships as described in “Imports” on page 53.

Class Count To Generate Import On Demand

By default value is 10. It means, that if there will be 9 references from the same package to different types, then
imports will be generated explicitly to these classes, but if there will be 10 and more references, than it will be
generated one import to the package.

This option is valid only, when “Automatic import generation“ is turned on.

Documentation

Java documentation has two options by itself. It has Processor and Style. Style is used to define how to
format documentation by adding some comments. There are predefined two styles:

Style 1
/ * %
*
*/
Style 2
/ * *
*
*/
Processor is responsible for analyzing documentation context. There are two types <none> and Java Doc.

<none> options does nothing with documentation and just set it as is on element.

Java Doc is processing documentation by resolving parameter tags or on code generation building
documentation by collecting comments from the UML Parameters and adding missed tags for thrown
exceptions or return.

There are additional Java Doc options (button “...”). These options can be used to declare what tags would not
be generated or what order to use on code generation or perhaps to add some additional tag to documentation
for all elements.

Note, that Java Doc processor splits operation documentation for UML Parameter and UML Operation on

source code reverse and on code generation UML Parameter documentation is used to build Java
documentation for operation.

Classpath

You can define classpath here by referencing jar files or class files directories.

This options is used by Java reverse engineering. If referenced element is not found in model for some
reasons, that it is searched in this defined path. And if class is matched by name, this class is added into model.

By default, MagicDraw imports boot classpath of the JVM, on which is running.
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Java Source

By default is Java 5.0. There are options 1.4 and 5.0. If you are reversing older specification source code,
where, for example “enum* is not a keyword and can be a variable name, then you will need to choose 1.4
Java source, else MagicDraw parser can emit error.

Header

It is a header for a newly generated Java files. There can be added some template string which will be
preprocessed on writing to source code.

Template strings

$FILE_NAME File name, without a path
$DATE System date
$STIME System time
SAUTHOR User name on the system

Java reverse to Sequence diagram functionality allows visualizing Java method implementation with UML
Sequence diagram. Created from method Sequence diagram cannot be updated, every time new diagram
should be generated.

To launch Sequence Diagram from Java Source Wizard and specify options needed for the reverse
e You are able to reverse any operation from the Browser: right click an operation, choose
Reverse Implementation and launch Sequence diagram from Java Source Wizard.

e From the Tools menu, choose Model Visualizer, and then choose Sequence Diagram from
Java Source Wizard.

e When reversing, in the Reverse Options dialog box, choose Launch Model Visualizer and
then choose Sequence Diagram from Java Source Wizard.

The more detailed example of how this functionality works, see MagicDraw Tutorials.pdf, which is locate in
<MagicDraw installation directory>, manual folder.

Sequence Diagram from Java Source Wizard

Sequence Diagram from Java Source Wizard is the primary tool for reversing s sequence diagram from Java
method. It contains four steps that are described below.
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STEP 1 Specify Name and Package.

Eﬁequence Diagram from Java Source Wizard : . ﬂ

Type Sequence Diagram name:
i, Specify Hame and Package iy g d

|$Class$.$r-.ﬂethud$ ifnplementation |

i1 2. Select Operation
Select package for disgrarm:

[ com
1 Cofnponent Wigs
Type diadram hame and chooze ar 1 Defautt
create the package that will contain the C 1 java

created diagram.

[y

Mext = Cancel Help

Figure 46 -- Sequence Diagram from Java Source Wizard

In this step, type the name of the newly created sequence diagram. Be default class name and selected
operation name with a word “implementation” will be included in the sequence diagram name.

Also choose the package that will contain created sequence diagram. If you want to create a new package and
place there a sequence diagram, click the New button and define package parameters in the Package
Specification dialog box.
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STEP 2 Select Operation

Eﬁequence Diagram from Java Source Wizard '_ E[

Zelect operation:

i1, Specify Hame and Package
EHE=1 Dats =
i® 2. Select Operation I.J—]—EI cam [
() 3. Select Classes for Diagram E_EI namagic
magicdrasy
Ll
S| symbols

IJ:'I—‘:‘_ PresentationElement

=] Sterectypessuggestion

& #applyPropedies manager : De
& #atinzertChildreny : void

& #canHavePathz(): boolean

& #dispozechidrent ; void 4Hl

3 #dr D] e o s s st T
= [ *]

Select operation, which impletmentation
you weatt to visualize, If source file
cannct be found automatically, you must
zelect Java zource file manually .

4 [BE

Select Java source file:
|D:W.CDmﬁanagil:".magi-:drawmmIﬁsymhnlsﬁPresemaﬂnnElemer{ | |

= Back Mext = Cancel Help

In this step, select an operation for which you want to create a sequence diagram. If the Java source file is not
shown you must select it manually.
IMPORTANT To specify implementation files, we suggest, before reversing, to spec-

ify Java Default working directory in the Project Options dialog box
(specify root folder where all source files can be found).
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STEP 3 Select Classes for Diagram

Eﬁequence Diagram from Java Source Wizard

i1, Specify Hame and Package

i1 2. Select Operation

i®) 3. Select Classes for Diagram

4 Specify Symbols Properties
Dizplays all referenced clazzes. Select

the dezired clazzes to show on the
dizgram.

Classes:

EF v E=1 Data
IJ:'I— v B3 java
B[] B ut
¥l & Hashset
[¥] —O teratar

[press =HIFT and click to =elect recursively)

] Analyze and split long expressions in diadram

[_] creste return Messages
] Wirap messages text

= Back Mext = Finizh

Cancel

Help

In the Select Classes for Diagram step, all referenced classes are displayed. Select the desired classes and
instances of those classes will be added into diagram with call messages to them.
e Select the Analyze and split long expressions in diagram check box if expression contains
calls and cannot be displayed as call message. Then every call will be shown as separate call

message with temporary variable initialization.

e Select the Create return message check box, if you want to display return message for every

call message.

e Select the Wrap message text check box and specify the maximum message text length in

pixels, to wrap longer message.
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Method Implementation Reverse

STEP 4 Specify Symbols Properties

Msequence Diagram from Java Source Wizard
[Xseq )

]
=

Sequence Message

- RGE[200, 250, 200]
_E‘lr'uu
B RGE [56, 66, 66]

ERGE([D,0,0)

SansSernf 12

[ False

[ Faise
[¥] True

W RGE(D,0,0]

SansSernit 12

Show Stereotypes

Figure 47 -- Sequence Diagram from Sequence Wizard. Specify Symbols Properties

In this step, define symbols properties for lifelines and messages.

64

¥ True
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Abbreviations

GUI Graphical User Interface

CE Code Engineering

CES Code Engineering Set

AST Abstract Syntax Tree

RT Round-Trip forward and backward code engineering without code loss
CLR Common Language Runtime

DSL Domain Specific Language

References

ISO/IEC 14882 C++ ANSI spec ANSI_C++_Spec 2003.pdf

MSDN Library - Visual Studio 2005 ECMA-372 C++/CLI Language Specification

The ANSI C++ profile is the base for all other C++ profiles. Other specialized C++ profiles need to inherit from
this profile (by creating a generalization in MD).

Data Types

Fundamental types defined by ANSI (ANSI spec 3.9.1) are mapped to UML data type.

Each fundamental type with a modifier (signed, unsigned, short, long) can be declared in different order, but it
is the same type. For example, short int or int short. Only versions defined as “type” by ANSI simple-type-spec-
ifiers are created as datatype in the profile. (See ANSI spec 7.1.5.2) If an UML synonym dataType is found dur-
ing the reverse process, then a class is created with this name.

Each fundamental type has 3 corresponding cv-qualified versions: const, volatile, and const volatile (or volatile
const). See Const Volatile qualified type for mapping.

UML data types defined in the MD UML profile contain char, int, double, float, or void. We use these datatypes
for mapping C++ type.

These datatypes are MD specific. In UML 2 only Integer, Boolean, String, and UnlimitedNatural are defined and
they are not defined as datatypes, but as primitives. In the current version of MD UnlimitedNatural is not
defined in any profile and Integer and boolean (b is lowercase) are datatypes.
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It's complier implementation-defined
whether char type are represerted as

zipned char or unsigned char.

T

~.
Ty

==dataTypes=
char
(LML Stancard Prafile MagicDresy Profile. datatypes)

a=datalype==
signed char
(++ ANS] profile datatypes)

==dataTypes==
unsigned char
(C++ ANS] profile datatypes)

==dataTypes==
wchar_t
[o++ ANS| profile datalyvpes)

==dataTypes=
int
[UML Standard Profile MagicCraw Profile datatypes)

==datalype==
doubla
(LML Standard Prafile MagicDrevy Profile datatypes)

<=dataType==
Toat
(LML Stancard Prafile MagicDresy Profile. datatypes)

==dataTypes=
void
(LML Standard Prafile MagicCresy Profile datatypes)

Figure 48 -- C++ datatype

char

char types are represented as signed char and unsigned char according to the compiler implementation. char

does not have a synonym.

signed char

signed char does not have a synonym.

unsigned char
unsigned char does not have a synonym.
int

Synonyms for int are
e signed
e signed int
e int signed

unsigned int

Synonyms for unsigned int are
e unsigned

e int unsigned

d=piatary pes=
unsigned int
(o ANSI proflle daatypes)

A=icdatalype=-
long double
(ot ANS] profile detetypes)

==iataTyness
bool
[C++ ANSI profie datalypes)

==dataTypes=
short int
[c++ ARE] profile dastatypes)

==dataTypes=
unsigned short int
[o++ ARSI profile dataliypes)

==dlataTypes==
leng int
(c++ ANE] profile datatypes)

==dataTypes==
unsigned long int
[++ ANE| profile dataiyvpes)
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unsigned short int

Synonyms for unsigned short int are
e unsigned short
e short unsigned
e unsigned int short
e short unsigned int
e short int unsigned
e int short unsigned

int unsigned short

unsigned long int

Synonyms for unsigned long int are

e unsigned long

e long unsigned

e unsigned int long
e |ong unsigned int
e long int unsigned
e int long unsigned
e int unsigned long

long int

Synonyms for long int are
e long
e intlong
e signed long
e long signed
e signed long int
e signed int long
e long signed int
e |ong int signed
e int signed long
e int long signed

short int

Synonyms for short int are
e short
int short

signed short

short signed

signed short int
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e signed int short
e short signed int
e short int signed
e int signed short
e int short signed

double

double does not have asynonym.

long double

long double does not have a synonym

float
float does not have a synonym.
void
void does not have a synonym.

bool

bool does not have a synonym.

wchar _t

wchar_t does not have asynonym.

Stereotypes

All C++ stereotypes are based on <<C++Element>> stereotypes.

Constraints described in this chapter are for information only, syntax of these constraints need to be checked
with the future OCL interpreter.

<<C++Class>>, <<C++Operation>>, <<C++Parameter>>, <<C++Attribute>>, <<C++LiteralValue>>,
<<C++Include>>, <<C++Generalization>>, and <<C++TemplateParameter>> are invisible stereotypes and are
used only to store C++ language properties. These stereotypes and their tag definitions are used by the DSL
framework.
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Figure 49 -- C++ Stereotype tag definitions
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C++QOperation

<<C++Operation>> is an invisible stereotype used to include language properties for any C++ operation.

Name Meta class Constraints
C++Operation Operation Const function
void f () const;
Constraint: Only valid for member function
if isQuery then
stereotype-
>select (name='C++Global’) ->isEmpty ()
Tag Type Description
inline boolean[1]=false Inline function

throw exception

virtual

volatile

funtionTryBlock

C++Operator

C++ThrowType[1]
=any

boolean[1]=false

boolean[1]=false

boolean[1]=false

inline af() ;
Exception specification.
operation.raisedExpression is not empty, the throw
expression is generated.
void f£ () throw(int) ;
If operation.raisedExpression is empty and throw expression
is none, a throw expression without argument is generated.
void f() throw ()
If operation.raisedExpression is empty and throw expression
is any, does not generate a throw keyword.
void f£();
Virtual function
virtual a() ;
Constraint: Only valid for member function and non static
stereotype-
>select (name='C++Global’)
->isEmpty () and IsStatic =
false
Volatile function
void f£ () volatile;
Function try block
void () try{}

<<C++Operator>> stereotype is used to define a C++ operator function. This stereotype extends the
<<C++Operation>> stereotype. See Function operator for more information.

Name
C++QOperator

Meta class
Operation

Constraints
operator function

T& operator+ (T& a) ;
Constraint: name start with “operator”
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C++Parameter

<<C++Parameter>> is an invisible stereotype used to include language properties for any C++ function param-
eter.

name Meta class Constraints
C++Parameter Parameter
Tag Type Description
¢ type declaration boolean[1]=false Declare parameter’s type in C style
C style:
void a(enum Day Xx) ;
C++ style:

void a(Day Xx);

register boolean[1]=false Register parameter
void a(register int x);

array String[0..1] C++ array definition
void a(int x[2][2]);
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C++Attribute
<<C++Attribute>> is an invisible stereotype used to include language properties for any C++ variable.

name Meta class Constraints

C++Attribute Property Constraint for code generation. It is valid to have a default value for
any kind of attribute, but it is illegal to initialize a member variable
within its definition. (Eg. class A { int x = 1; };)

if defaultValue.size() > 0 then
owner.stereotype-

>exists (name='C++Global') or (isStatic =

true and typeModifiers.contains (“const”))

Tag Type Description
abbreviated boolean[1]=false Initialize the attribute with the abbreviate form.
initialization int x(5);

Constraint

owner.stereotype-
>exists (name="'C++Global')

bit field String[0..1] Bit field declaration
int x:2;
Constraint: Only valid for member function
stereotype->select (name='C++Global’)
->isEmpty ()

c type declaration |boolean[1]=false Declare attribute’s type in C style

C style:
enum Day x;

C++ style:
Day x;
container String[0..1] container of the attribute. $ character is replaced by the attribute
type.
vector<S$> X;
mutable boolean[ 1 ]=false Attribute mutable modifier.
mutable int x;

Constraint: Only valid for member function
stereotype->select (name='C++Global’)
->isEmpty ()

array String[0..1] C++ array definition
int x[2] [2];

C++LiteralValue

<<C++LiteralValue>> is an invisible stereotype used to include language properties for any C++ enum field.
See Enumeration for more info.

name Meta class Constraints
C++Literal Value EnumerationLiteral

Tag Type Description

value String[0..1] Value definition of an enum field. (A valid C++ expression)
enum Day {Mon = 2};
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C++Friend

<<C++Friend>> stereotype is used to define C++ friend relationship. See Friend declaration for more info.

Name Meta class Constraints

C++Friend Dependency Client is Class or Operation and supplier is Class
(client.oclIsTypeOf (Class) or

client.oclIsTypeOf (Operation)) and
supplier.oclIsTypeOf (Class)

C++Struct

<<C++8Struct>> stereotype is used to define C++ struct. See Struct for more info.

name Meta class Constraints
C++Struct Class
C++Typedef

<<C++Typedef>> stereotype is used to define C++ typedef. See Typedef for more info.

name Meta class Constraints

C++Typedef Class A typedef does not contain operation and attribute
feature->isEmpty ()

A <<C++BaseType>> dependency is defined

C++Union

<<C++Union>> stereotype is used to define C++ union. See Union for more info.

name Meta class | Constraints
C++Union Class
C++Global

<<C++Global>> stereotype is used to define global functions and variables. (functions and variables outside a
class/struct/union declaration). See "Global functions and variables", on page 94 for more info.

name Meta class |Constraints
C++Global Class Only 1 <<C++Global>> class into a package
owner .ownedElement->gselect (
stereotype->select (name='C++Global’)) .size()=1

All operations and attributes are public
feature->forAll (visibility = #public)

C++Namespace
<<C++Namespace>> stereotype is used to define C++ namespace. See Namespace for more info.

name Meta class Constraints
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C++Namespace Package

Tag Type Description

unique  namespace String[0..1] Unnamed namespace
Iname namespace {}
C++Constructor

<<C++Constructor>> stereotype is used to define C++ constructor. This stereotype extends <<C++QOpera-
tion>> stereotype. See Class Constructor/Destructor for more info.

Name Meta class Constraints
C++Constructor Operation name = owner.name
Tag Type Description
explicit boolean[1]=false Explicit constructor

explicit a();

initialization list String[0..1] Constructor initialization
a() : x(1) {}

C++Destructor

<<C++Destructor>> stereotype is used to define C++ destructor. This stereotype extends <<C++Operation>>
stereotype. See Class Constructor/Destructor for more info.

Name Meta class Constraints
C++Destructor Operation name = “~”’+owner.name
C++Extern

<<C++Extern>> stereotype is used to define C++ extern variable. See Variable extern for more info.

Name Meta class Constraints

C++Extern Operation, Property owner.stereotype->exists(name="C++Global’)
Tag Type Description

linkage String[0..1] Linkage specification

extern “C”

C++FunctionPtr

<<C++FunctionPtr>> stereotype is used to define C++ function pointer. See Function pointer for more info.

Name Meta class Constraints

C++FunctionPtr Parameter, Property

Tag Type Description

signature Operation The signature of the function (C++ function pointer

definition without the operation name)



C++ ANSI Profile

member class Class The class used for pointer to member function.

C++FunctionSignature

<<C++FunctionSignature>> stereotype is used as a container to model C++ function pointer. See Function
pointer for more info.

Name Meta class Constraints

C++FunctionSignature Class The class cannot have properties.
properties->isEmpty ()

C++Class

<<C++Class>> stereotype is an invisible stereotype used to include language properties for any C++ variable.

Name Meta class Constraints
C++Class Class
C++BaseType

<<C++BaseType>> stereotype is used to link base type of a typedef.

Name Meta class Constraints

C++BaseType Dependency Client is type of Class with <<C++Typedef>> stereotype.
Tag Type Description

type modifiers String[0..1] Type modifiers of the typedef or function pointer.
member class Class[0..1] Memberclass of typedef or function pointer.

array String[0..1] Array definition.
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C++Include

<<C++Include>> stereotype is used to keep the information about include type used for generating include and
forward class declaration.

Name Meta class Constraints
C++Include Association, Client is type of Component
Dependency,
Generalization,
Parameter, Property,
TemplateBinding,
TemplateParameter
Tag Type Description
header include String The value of tag is one of the following
* None

¢ User Include
* System Include
¢ Class Forward

implementation String The value of tag is one of the following

include * None
» User Include

* System Include
* Class Forward

The header include tag is used when the client component has header file extension, “*.h”, otherwise the imple-
mentation include tag will be used.

The User Include tag value is used for generating user include, such as #include “test.h”.
The System Include tag value is used for generateing system include, such as #include <string.h>

The Class Forward tag value is used for generating forward class declaration.

C++TemplateParameter

<<C++Template Parameter>> is used to keep type keyword between class and typename for template param-
eter declaration.
Name Meta class Constraints

C++TemplateParamete TemplateParameter
r

Tag Type Description
type keyword C++TemplateTypeKeyword=clas [The value of tag is one of the following
S » class

¢ typename

C++Generalization
<<C++Generalization>> is used for information related to generalization and interface realization.

Name Meta class Constraints
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C++Generalization

Tag

inheritance visibility

virtual inheritance

Generalization,
InterfaceRealization

Type

C++GeneralizationVisibility[1]=
none

boolean[1]=false

Description

The value of tag is one of the following
* None

e public
* protected
e private

Example: class A : private B {};

Virtual inheritance
Example: class A : virtual B{};



Mapping

This chapter describes the mapping between C++ and UML.

Class

C++ class map to a UML class

Code

MD-UML

class A {

Vi

Base Class Definition

Base class definition is mapped to UML generalization, a generalization is created between the base class and

the super class.

Access visibility (public, protected and private) and virtual properties of the base class are mapped to C++ lan-
guage properties of the UML generalization.

Code

MD-UML

class BaseClass {|;
class OtherBaseClass {};
class SuperClass

public BaseClass,

}i

protected virtual OtherBaseClass {

Base(Class OtherBaseClass

| ]

SuperClass
E Class - SuperClass
h = = Hiskory :| E] superClass [Analyse::mapping: : classifier] v|
----- Attribukes | [rRelations
3 Ports - e PRy
EH B EFE
- Operations BE & BCEL g
s Behaviors Marme i Elernent: 1 Cireckion i Elernent: 1 i
e Template Parameters El Generalization
Inner Elements £ superClass [onalys,,, —— [ BaseClass [Analvs..,
E superClass [Analys,., —— £ OtherBaseClass [4...
3 Zonstraints [ Delete
----- Language Properties ML |

Close

Back

Farisard

Figure 50 -- SuperClass Generalization relationship
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[N Generalization - <>

B & ao= History ;| # Generalization[SuperClass - OtherBaseClass] [SuperClass]

,-f‘" Generalization[SuperClass - Oth| |- Tags
DocumentationHyperlinks

Profile; | <ALL= * || Select kag and
c _ P - - click. Create Yalue
E onstrainks B B =V oo Ed ko creake new
- Language Properties walue For it.

Bl < <C++Generalizations=
t(Z) inheritance visibility = protected
LriZ) wirtual inheritance = true

Femove Yalue Edit Yalue

£ I | »

Figure 51 -- Generalization language properties

Class Member Variable

Class member variables are mapped to UML attributes. See Variable for more info.

Code MD-UML
class ClassVariable
int age; ;
ClassVariables
char* name;
} . -age ; int
! -name : char""

Class Member Function

Class member functions are mapped to UML operations. See Function for more info.

Code MD-UML

class ClassFunction
public:
void simpleFunc() ;

float paramFunc (int x,char y); -
} . +zimpleFunce)
! +patamFunce int =, char v 1 float

ClassFunction

Class Constructor/Destructor

C++ class constructor and destructor are mapped to UML operation with <<C++Constructor>> stereotype and
<<C++Destructor>> stereotype. See C++Constructor and C++Destructor for more info.

Code MD-UML
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class ConstructClass ({
public: ConstructClass
ConstructClass () ;
~ConstructClass () ; ==C++Constructor==+ConstructClassl
} ==C++Destructor==+~ConstructClas=)
Variable

C++ variable is mapped to UML attribute, the variable type is mapped to the attribute type.

Code

MD-UML

int age;

= Property - age

Bk O & =

Hiskary :| & +age : ink [Analvse:mapping: classifier ClassVariables] s

Documentation/Hyp

= :
i = A e e
Relations |BE & 352
ol Teos) B Property
Conskrainks Name
Frs, Language Propertie ik

LAUaIreC

Type Modifier

Properties:| &ll w (%€ Cuskomize

age
Analyse:mapping: iclassifier: Class,

B = (L Standard ProfilesOrL

]

W

Biack,

Farmard

Figure 52 -- Variable property age

C++ type pointer/reference is mapped to Type Modifier property of the attribute. $ character is replaced by the

type name.

Code

MD-UML

int* ptrVar;
int& refvar
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[N Property - ptr¥ar

B & L ] History :| & -ref¥ar ;int"$ &' [Classvariable] El
- EEIETE et
B DocumentationHyperlinks = : L -
..... Relations ) BE B artles:|Expert “w M}
..... Tags . B Property ~
- Lc.:.nstralnt; ' Name vefyar 3
anguage Froperties Qualified Mame Classariable: refyar -
Type & int [UML Standard Fr...
Twpe Modifier fa
Wisibility private
Default Yalue w

Figure 54 -- Variable property refVar

X
E & = = History 3| @ -phrvar @ink"s " [Classy,,.
Docurment akionHyperlinks ) .
) Relations ] 8 O 5% stesiBpert v Custonizd)
' Taas _ Bl Property ad
. Ennstralnt; ’ Name Ohriar 3
' anguage Froperties CQualified Mame Classiariable: :pkryar =
Type & int [UML Standard Pr...
Type Modifier t*
Wisibility private
Default Yalue w
Figure 53 -- Variable property ptrVar
[N Property - refVar |§|

C++ array type is mapped to array tag value of the attribute. If array is set, then multiplicity property of UML

attribute is set to “[0..*]"

Code

MD-UML

int arrayVar [5];
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[N Property - arrayVar |£

E & & = Hstory: © +arayvar it [0. 4] [Classvariable] %
& +arrayvar :int [0..*%] rTags
Cocumentation/Hyperlinks
1B Relations

Voo | o2 o - R | ] e

- Constrainks

Profile: |:i.ﬁ.LL:=- V| Property:

Y| B Languags Properties El-&» <<CH+Attribute>> al|| value |
------- % abbreviated initialization = || |[5]
------- ®
------- & bit field 2

[Remu:n.-'e '-.-'alue] [Eu:lit '-.-'alueJ T 1 # 1 -

Back. Forward

Variable modifiers

Mutable variable modifiers are mapped to UML attribute’s language properties Mutable.

Constraint: only member variable can be mutable (global variable can not).

Code MD-UML

mutable int x;

[N Property - x

E &% = = Histary & @ -% : int [ClassWariable] w

& -xint ~Tags

.... DocumentationfHyperlinks || o o, |«::.ﬁ.LL:=- |£|| Eigent
.|| Relations

B (ot ot BB ) |[e=i0] G

. Cl:nnstralnts

L ‘[ Language Properties -3 Chype declaration A Value
-3 conkainer = |[#] true
P A Elmutable = brue IR
£ Il ] ¥

[Flem-:we '-.-'alueJ [Eu:lit '-.-'alue] T L 2 E. (el

Back Forward

Bit field is mapped to Bit field tag value.

' Code MD-UML
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struct BitStruct |
int a:2;
} . ==C+H+5truct==
' BitStruct
+a : int
[N Property - a |E|
E & . = = Hiskory | € -a @ ink [Classvariable] W
{} -a . ink ~Tags
...= Enizl_émentatmn,l'Hyperllnks Prafile: | <ALLS v| SO,
elations
BE { =2 o2 o p |[meen] )
. Cu:unstralnts — il
‘B Language Properties o array A (| Ve
o (= abit field = 2 =
: ------ O Cbype declaration ..
< il | y
[Remu:we '-.-'alue] [Eu:lit 'u'alue] T L @ @ B

Variable extern

C++ extern variable is mapped to <<C++Extern>> stereotype. Linkage tag value is used to specify the kind of
linkage “C” or “C++”, if linkage is empty (or without value) extern without linkage is generated.

See C++Extern for more info.

Code MD-UML
extern int externVar;

==C++HG|obal==

==C+H+Extern==+extern®ar ; int

Variable default value

Variable initial value is mapped to UML attribute’s default value.

Variable initial value set using function style method is mapped to UML attribute’s default value and attribute’s
language property Abbreviated Initialization set to true.

Constraint: Only “static const” member variables can be initialized, and they can not be initialized using function
style method.

Code MD-UML

int var = 5;
int var2(10);

83 Copyright © 1998-2011 No Magic, Inc.



Mapping

P Property - var

Ezl % 0 Histary i € -var :ink =5 [Analyse:: mapping: classifier:YarModifiers] |Vi
] DocumentationHyperlinks i :
B relations e B BI Pruperties:l.ﬁ.u—vlw
.. Tags ; = Propetty 21
| .. Lc.:.nstralnt; ; Narme Gak =il §
LY Language Properties :
s o Cualified Mame Analvse:mapping: iclassifiersYarM,
Twpe & int [UML Standard Profile:: LML, ..
Type Maodifier
Wisibility private
Defakvabe - .
=

e = = History: @ -war:int =5[A] +
O -var:int = 5
Documentation,/Hyperl Property:
4 Inner Elements

) Relations =t oz [[3[IB -v 38 L)
'

~Tags

Profile: | <ALL> W |

I3 Constraints - <<C++Attribute > ||| Value
I S8« Jabbreviated initialization = true B8 e
(e Array
.3 bit Field v

J— L

Const Volatile qualified type

C++ const and volatile modifiers for attribute/function parameter are mapped to Type Modifiers properties .
For const attribute, the property Is Read Only is set to true during reverse.

The character $ into Type Modifier value is replaced by the type name.

Constraint : If the property Is Read Only is set and Type Modifiers is not set to const or const volatile (set to
const, or an error message will display during syntax check)

Code MD-UML
class CVModifiers {

const int* const constAttribute; -
} CVYModifiers

-constAttribute | int{readOnly }
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[ Class - CVModifiers

E % . . o= Histary || & Cv¥Modifiers [analyse: mapping: smodifisrs] s

|E CyModifiers ~ —conskakbribuke
4 Documentation/Hyp ) , _
ST Attributes f | B B B Properties: Al v %€ Customize
Rt e R -constAttribute = —
PODrts ’ Mame conskAttribute 3
: erakions
- thavil:nrs B Cualified Mame
| Template Parameter Type @ int [UML Standard Profil. ..
| Inner Elements 3 Type Modifier ronst $* const

&

| 3 Wisibility private

= Forward

Function

C++ function is mapped to UML operation, parameter of function is mapped to UML parameter with property
direction set to “inout”, return type of function is mapped to UML parameter with property direction set to
“return” . Type of parameter is mapped to type of UML parameter.

C++ default parameter value is mapped to defaultValue property of UML parameter.

Pointer, reference and array type of parameter are mapped to property Type Modifier of parameter. See Vari-
able modifiers for more info.

Code MD-UML

float paramFunc (int x, char x);

X Operation - paramFunc

E % EE L= Histary i @ +paramFuncy ink x, char v 3 Float [Analysemapping: sclassifier:  ClassFunction] V|

o +paramFuncy int x, char v 1 floa A<=
I . DocurmentationfHyperlinks

E| . Parameters B & B B Properties:| Al w9 Customize

; gied : float ' - Cowner @ +paramFuncl int x, char y 1 : Fln:nat..._ﬁf
g FI-":ar ¥ Applied Stereotype =
. ink x
— T @ floak [UML Standard Profile: ;LML ..
Template Parameters i — oat [ AnRArE e
Relations Type Maodifier
=) [ T M Direction rekurn
€| . | = . RS )
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Function variable-length parameter list

C++ function variable-length parameter list is mapped to a UML parameter with name “...” (dot 3 times) and

without type.

Code

MD-UML

Class FunctionClass {
public:

EllipsisFunc(...);
}i

FunctionClass

+elipzizFunct ...

Eh B & =

Hiskory :| @ +elipsisFunct ... ) [Analyse: :mapping: :classifier :FunctionClass) _V.|

Documentation/Hyperlinks
El Parameters

& +elipsisFunct ... ) At

= B

Eﬁ B

Properties:| Al w |[5€ Customize

- !

Termnplate Parameters
Relations

Tags

Constraints
Language Properties

El Parameter

Cner

Applied Stereotype

Tvpe
Tvpe Modifier

BEl

& +ellipsisFuncy ... i [&nal. ..

Close

Back,

Forward

void parameter

C++ void function parameter is mapped to a UML parameter without name and with type “void”.

Code

MD-UML

Class FunctionClass {
public:

void voidParam(void) ;
}i

FunctionClass

+vaidParami, © void 1 void
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E Operation - voidParam

g B & =

Historsy: :| @ +voidParams ; void ) [Analvse: mapping: :classifier: :Functionla. .. V|

& +voidParami : woid )

Documentation/Hyperlinks

- Parameters

: ----G : wioid

9 Template Parameters
Relations

Tags

Constraints

el

B 0 ¥ BX  Properties: Al w |M]

E Parameter ~
Marne =
Ciyner & +woidParami @ woid )[4,
Applied Sterentype
_ A woid [UML Standard Praf., .,
Twpe Modifier Bt

Close

Forward

Register parameter

C++ register parameter is mapped to UML parameter language property Register

Depending on the compiler, register can be limited on some types (int, char).

Code

MD-UML

class RegisterParamClass |{

void registerParam(register int x);

E Parameter - x

RegisterParamClass

+registerParatl int 2

BER B e =

History :

& ®iint [Azfunc] b

(_} H:int
&

Documentation/Hype

~Tags

Profile: | <ALL =

Inner Elements
Relations

EE
-
=l

=54

Constraints
I Language Properties

LT Trararnmcoen

. ...... D array

-3 € type declaration

Y coister = true)

>

|53

[

< T |

Remove Yalue

Property:

i

true

|Edil: Yalue

-

Ll

Close

b

Forward

Function modifiers

C++ function modifiers are mapped to Language properties of Operation.

Virtual function is mapped to Virtual modifier property.
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Inline function is mapped to Inline modifier property.
Explicit function is mapped to Explicit modifier property. Constraint: explicit is only valid for constructor.
Const function is mapped to UML operation Is Query property.

Volatile function is mapped to Tag value volatile.

Code MD-UML

class FuncModifierClass
explicit FuncModifierClass() ;

}i

E Operation - FuncModifierClass

B o= History ;| @& +FuncModifierClass{) [A] +

2 +FuncModifierClass() Tags
- Documentation/Hypetlin
Lo Parameters
Template Parameters B e [2E =v 5s E= I:I E]
Relations

B E-## <«<C++Constructor=> ¥alue
Constraints Bl Jexplicit = true true

Language Properties L indtialization list
s < <C++Externz=

: b linkage

E----«» < <C++0peration=2>
------ 2 inline
------ 3 throw exception
------ 7 wirtual
Lot volatile

Remove Halue] [Edit b'alue] T L @ @ E

Profile: ||:++ ANSI profile b | Property:

Function pointer

C++ function pointer type is mapped to attribute/parameter with <<C++FunctionPtr>> stereotype, a depen-
dency with <<C++BaseType>> stereotype link from the attribute/parameter to the operation in a <<C++Func-
tionSignature>> class, and type modifiers of the dependency is set to *$.

Member function pointer use the same mapping, and member class tag of <<C++BaseType>> stereotype point
to a class.

Code MD-UML
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float (A*funcPtr) (int) ;

==C++Funcltion=Sighature==

+i{ int 3 float q

== — — — — '|
~:~:C++Elas>ET':.prbb '
==C++Global== ftype mu:-l:lilfiers =" ",
member class = A}
==C++FunctionPtr==+funcPtty — — — — J

Function operator

C++ function operator is mapped to normal function with the C++ operator name mapped to UML operation
name. See C++Operator for more info.

Code MD-UML
Class Op {
Public:
op
Op operator+ (Op X) ;
Vi +operator+ 0 Op ol Op
Exception

C++ exception is mapped to UML operation’s raised exception properties. If raisedExpression is empty, and
throw exception tag is set to none a throw without parameter is generated. If raisedExpression is empty, and
throw exception tag is set to any throw keyword is not generated. If the tag throw exception is not set, then gen-
erate specific raisedExpression, or do not generate throw if raisedExpression is empty.

Code MD-UML

void throwFunc() throw (int,char);

[N Operation - throwFunc

E% L= ] Histary :| & +throwFunc) [Analyse: mapping: classifier: i throwClass] | w

Docurnent ationH . :

oy M| & w3 e remseaial @K e
Template Parame| ||| Gl
Felations

Tags
Constraints

Frin Langquage Proper
£ | 1]} | >
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Visibility

Variables and function visibility are mapped using the UML visibility property.
Members of C++ class without access visibility specified are private.
Members of C++ struct or union without access visibility specified are public.

Variables and functions outside a class/struct/union are public.

Code MD-UML

class ClassVisibility {
int privateVar;

protected . Clﬂssvisihilﬂ}r
int protectedvar; -privatedar it

public: #protectedyar ©int
int publicvar; +ouklicyar: int

}i

Static members

Static variables and functions are mapped to UML /s Static property.

Code MD-UML

class StaticClass {
static int staticVar;
static void staticFunc () ;

}i _atatictar - it
-staticFuncl]

StaticClass

[N Class - StaticClass

-& = = Histu:ury:|§5taticclass [Analyse: imapping: :classifier ] V|

|E SkaticClass A | [-staticar
Docurmentation/Hyperlinks i :
E-{E] Attributes Beiai EDBX Properties:| Al w %€ Customize
| O -staticvar | ink = r.‘.llLlltll:llll:":.:III ﬁ!
[] PODrts ; Is Read Orly [ false g l
I-{B1| Operations : =1
- & -staticFuncl) e | Is Static true
_ Behaviors Is Leaf [] false
' Template Parameters Is Composite [ false 7
| +-{B| Inner Elements B |——foaeaastion pons =

Pure virtual function and abstract class

Pure virtual C++ function is mapped to UML operation with property Is Abstract set to true. If one or more func-
tions are abstract in a class, the property Is Abstract of the UML class is set to true.
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Constraint: if no operation is abstract, the class can not be abstract.

Code MD-UML
class AbstractClass
virtual abstractOperation()=0;
}i AbstractCiass
-ghstractOperationg)
E Class - AbstractClass |E|
% @ = o Hiskary :| é—: AbstractClass [Analyse: imapping: iclassifier ] V|
AbstractClass # | |-abstractOperation - =
Docurmentation/Hyperlinks = :
3| Attributes B2 2 B BX Prnperties:i;ﬁ.ll—v,[w]
4 Parks g il B
_ _ Is Abstract true =
Operations
= Is Static [] false
s - Is Cuery []False
4 Template Parameters 3 Coneurrency sequential |

Friend declaration

C++ friend function is mapped with a <<C++Friend>> stereotyped dependency relationship between the func-
tion (an UML operation) and the friendClass. This relationship grants the friendship to the friendClass. See

C++Friend for more info.

Code

MD-UML

class ClassB {
public:

}i

void friendFunc() ;

friend void friendFunc() ;

==C++zlobal==

==C++Friend==

ClassB

+itiendFuncCP |

C++ friend member function is mapped with a <<C++Friend>> stereotyped dependency relationship between
the member function and the friend class. This relationship grants the friendship to the friend class.

Code MD-UML
class ClassD {
void func (ClassC c);
bi Clas=D
class ClassC { <<C4Friene= |C1ASSC
friend void ClassD::func (ClassC +funct o : Classt 1 void — — — = . it
<) ;s i
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Mapping

C++ friend class are mapped with a <<C++Friend>> stereotyped dependency relationship between the class
and the friendClass. This relationship grants the friendship to the friend class.

Code MD-UML
class FriendClass {

public: : :
friend cl ClassA; Classh [<=-+Friend=> |FriendClass
} rien class aASSA; G

class ClassA

}i

Struct

C++ struct are mapped to a UML class with stereotype <<C++Struct>>. See C++Sftruct for more info.

NOTE The current version of MD use class’s language property “Class Key”

Code MD-UML
struct MyStruc

}i

==C++5truct==

MyStruct

Union

C++ union is mapped to a UML class with stereotype <<C++Union>>. See C++Union for more info.

NOTE The current version of MD use class’s language property “Class Key”

Code MD-UML

union MyUnion {

}i

==C++Union==

Myllnion

Enumeration

C++ enum is mapped to UML enumeration. C++ enum fields are mapped to UML enumeration literals.

C++ enum field with a specified value is mapped to tag value of <<C++LiteralValue>> stereotype..

Code MD-UML
enum Day {
Mon, .
Tue=2 ==enumeration:=»=
)i il

[ aly
Tue




Mapping

[N Enumeration - Day

BE% B &« 3

History : [El Day

[E Day

----- Attributes

----- Operations

-2 Enumeration Literals
....c. Mon

B¢ Tue

Relations
o Constraints
4| Template Parameters
4 Inner Elements
4| Relations

F_| Documentation;Hyperlink

Documentation/ H:
Deployed Artifacts
Inner Elements

A~

Profile: c++ ANSI profile V|
B ez BB =v 3 =
B-+* <<C++literalValue >

alue ="2"

Properkty:

[r0.17] &=

|Remove Value| |Edit Value |

Forward

TUBHE

Typedef

C++ typedef is mapped to a class with <<C++Typedef>> stereotype. A <<C++BaseType>> dependency links to

the original type.

Type modifiers tag of <<C++BaseType>> dependency is used to define type modifiers. $ character is replaced

by the type name.

A typedef on a function pointer is mapped by linking a <<C++BaseType>> dependency to an operation and
type modifiers tag of <<C++BaseType>> dependency is set to *$. Operation signature can be stored in a

<<C++FunctionSignature>> class.

See C++Typedef for more info.
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Mapping

typedef int UINT32;
typedef int* INT PTR;
typedef double (*funcPtrType) (int, ==C++Typedet== ==dataType==
- — — — — —
char) ; UIHT 32 ==C++BazeType== int

I

==2C++Typedef== {type modifiers = § }% ==dlataTypes=
INT_PTR «=C++BazeTypess int

==C++Function=ignature==

+funcPtrl x ;int, v . char 1 doubless

3l
|
1

|
{type mu:-dlifiers =""§"1

*:ﬁC++Eh|aseT\,fpe:~=~

==C++Typedef== ]
funcPtrType

Namespace

C++ namespace is mapped to a UML package with the stereotype <<C++Namespace>>. See C++Namespace

for more info.

Unnamed namespace is named unnamed+index number of unnamed namespace (start at 1), and unique
namespace name tag is set to the source file path+:+index number of unnamed namespace (start at 0).

Code MD-UML
namespace n {
namespace m { =
) J ==hamespacess
h
==namespacess
m

1Global functions and variables

Global functions and variables are mapped to operations and attributes into an unnamed class with stereotype
<<C++Global>>. <<C++Global>> class resides in its respective namespace, or in a top package .

See C++Global for more info.

Code MD-UML




Mapping

int var;
int func(int x);

22C+H+Global==

+var  int

+funcl int = 7 : int

namespace std {

int err; —|

void printf () ;
P () ==C++Mamespace==

) std

==C++Elobal==

+err it

+printf

Class definition

Variables can be created after a class/struct/union declaration. These variables are mapped to UML attribute,
and placed in their respective namespace/global/class container.

Code MD-UML
class VarInitClass {
} e, d; VarlnitClass ==C++Global==
class OuterVarInit {

class InnerVarInit { o VarlnitClass

} e; +d ; VarlnitClass
Vi

OunterWarlnit

InnerYarinit

-& : Inneryarlnit |

Class Template Definition

C++ template class is mapped to UML class with template parameters properties added.

Type of template parameter is always set to UML Class. To generate/reverse typename keyword, type keyword
tag is set to typename.

Code MD-UML



Mapping

template <class T>
class simpleTemplate

}i

template <typename T>

}i

class TypeNameTemplate {

'?: Class |

simpleTemplate

————

F: typename
L

TypeHameTemplate

[N Class - simpleTemplate

E & = = Histary ;| ] simpleTemplate [2nalyse:: Template: simple template]
IE simpleTemplate # | [-Templake Parameters
- Documentation/Hyperlinks P Al B2 B
LB Attribukes = S
{ Ports Marne I Tupe | Defaulk | 3
Ciperakions B General
: Behaviors | T E lass [E=]
=R ERTemplate Farameters
- T : Class Doz Clare Delets
- Inner Elernents b
G Forward
[ %

[N Class - TypeMame Template

'ﬂg - = Hiskary :|Q TypeMameTemplate [Analyse: Templake: simple templake] v|
= TypeMameTemplate A || Tags
EI... E:-tcebmintatinn,l'Hyperlin Profile: |::.ﬂ.LL:= v| B
..... Ly rl LI Es
----- Ports ||| =% =% =y 52 pm ype key | (o)
----- Operations :
..... Echaviars 4% << C++TemplateParameter = = -~ Yalue
-] Template Parameters ||| § g ]t ype keyword = typename = | || vpename: b
B8 T % << avaElement> = i |
_ Dacumentation; ; e Javadnnotations =
_ ..... =1 Jaw:aDararnakar
L ronteaints ¥ [Edit value
{ . = mnsrrAanrs } T 1‘ @ @ E

Function Template Definition

C++ template function is mapped to UML operation with template parameters properties added.

C++ template function overload is mapped to a normal function. (the same name with the same number of
parameter, but different type of parameter)
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Mapping

New style of template function overloading is mapped to a normal function. (the same name with the same
number of parameter, but different type of parameter) and a template binding relationship is created between
the overload operation and the template operation, with specific template parameter substitutions.

Code MD-UML

template <class T»>
void simpleFunc (T Xx) ;
// overload old style
void simpleFunc (int x) ;
// overload new style +=T : Class=gimpleFunc =: T ]

template<> +aitrpleFunc x it )
void simpleFunc<chars (char x); +zimpleFunct x ; char )

==C+H+Eobal==

[N Class - templateFuncClass

EE E = = History:| B temalatemuncClass [brayse: Tamplate: bemplaks furchon] s

| templatzFuncclass # || Terplabe Paramzte:s
E-2 JocunentationHyperirks
----- aftribzes [
..... 3 2ars _ Mame ] Tere | Default i

EI-- Joerabions E B Genera
E- @ 4T Cless>smpetunct =0 T) 1 = Cless El
EIE Dooamerkat oyHyperl nes | |

EE Paraneters Dekte

EIE Teniplate Parameers

(188 &1 BIEE

Default template parameter

C++ default template parameter is mapped to UML default template parameters.

Instantiation using the default template parameter is mapped using a template binding relationship with an
empty actual property for the template parameter substitution.

Code MD-UML
template <class T=int>

class defaultTemplate { R —
}i |T:Class=|r|t|

defaultTemplate

T

=T-== | ==hind==

I
defaultTemplatelnstance
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Mapping

A Class - defaultTemplate

ES d= =p  Higory :| B defaultTemplate [Analyse: Terplate: simple template] v|
Q defaul-Tenplate e ~Template Paramzters
H-E Documentation/Hyperinks S e
AribUres 5 etex
[ Prris i Marne I Tvpe I [eFault I
4 Operations B Genaral
5 Behaviors =T E class O irk [LML Standard .. (]
I:EI SR Ternplabe Yararmecers
PO T:Class =in: Lp D) Clone Delete
~-B Inmer Zlements v.
Jack Forsard Help

ETemplate Binding: |)(|
E & E = =) Histary & -8 Template Binding[Analyse:: Template: simple template: :default Tem. .. Vt|
o Template Binding[Analyse:: Termplate: [ Templake Parameter Substitutions
Drocurmentation)Hyperlinks A @ o

Ternplate Parameter Subskibubion fj o
) Tags Marne I Type Ackual I i
------ Conskrainks B General
T E Class E)
Creake Delete
£ 11| | »
=

Template instantiation

Template instantiation are mapped to template binding relationship between the template class and the instan-
tiate class, the template parameter substitution of the binding relationship is set using the template argument.

Code MD-UML
template <class T>
class simpleTemplate { Pr——
} . T: Clazs |
i e L=
simpleTemplate
simpleTemplate<int> simpleTemplateInstance;
=T-=int= ==hind==

simpleTemplatelnstance
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Mapping

[N Tem plate Binding

E | 4= = History

o Template Binding[Analyse:: Template: :simple template: :simpleTem. .. Y|

,-_r" Template Binding[&nalyse:: Template: | | Template Parameter Substitutions
1B DocurmentationHyperlinks rg—s; 4, EEEZ
o 1@=: e r=s
; Template Parameter Substibutions |l B
Tags Marne I Type I Ackual I
NS Conskrainks B General /
T & Class [H int [UML Standa(E)
Create Delete
£ | ¥

Close Back Farward Help

For template argument using template instantiation as argument, an intermediate class is created with the spe-
cific binding
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Mapping

Code MD-UML

template <class T»>

class TlClass ({ S —
} . '? Classl '?: Classl
! = e e

template <class T»> TiClass TiClass

class T2Class {

bi T ]

=T-=T2Class=T-=it==  k=hind== zzhind== | =T-sint=

TlClass<T2Class<int>>
| |

T1Clags<T->T2Class<T->int=> T2Class~T-=int>

For template argument using multiple template instantiations in an inner class (b<int>::c<char>), the intermedi-
ate class instance is created in the outer class instance.

Code MD-UML
template <class T>
class b T o SR
{ '?: Class '?: Class
template <class T> — | — |
class c { b s c
}i
bi T T
==hind== =T-=int= ==hind== =T-=char=
. | |
b<int>::c<char>
b=T-=int=> c=T->char>
L
.E“Egb - '
L B-Ee
B <>

'EQ b=T-=ink

-2 Relations

Example of complex template instantiation. Containment relationship are placed on diagram for information
only, these relationships are not created during a reverse process. Containment relationship is modeled by
placing a class into a specific class/package. See Containment tree below the diagram.



Mapping

tocmolate <clajzo Tl-
clazz 4 {}:
namzspace std { ZSMAMMPREATREE

tenplete {class TEx

rlass R I}: std
' T2 Class |
temslate <class T3- B |
class € {
public:

tenplste {class T4 +

clazs In f): I
b =<hifide= «T2-:D=Td-=flogt=>

|

class ScopeTest |

Asgbdi Bl inte s i DICloalsi<s warL; B 1 21 1 3->Hoat >
b2

T3: Class | T4 Clazs | T1: Clasz |
c B D A
. i . T L
*=~=’~I::||r‘|d3=~3=~| =T3-=irt= ==hind== | =T4-=flogt= =<=hid== IqT1-:=~Ei~:T2-:=~DqT4-:=~fI|:|at:=~:=~:=~
CeT3-~Imt~ ES D=T4-~Moat= A<T1->B=T2->D=T4-Toat>>»
L
ScopeTest

-war o M| 1-=Be == ] 4ostlost=ss

B-£3 std <<namespace=x
B

g A

E-E A<T1-3BT1->D=T4->Foat>>>
E-E B2T1-202T4->float>>
B <o

=n

B C2Ta-»inks

. @2 Relations
B D<T4->float>

- ScopeTest

Partial template instantiation

C++ partial template instantiation use the same mapping as Template Instantiation and the unbinded parameter
is binded to the specific template parameter class.

Code MD-UML



Mapping

template <class T,class U,class V>
class PT {};
template <class A,class B>
class PT<B, int, A> {};

(T
L
_
PT
)
s=hind== | =U-sint, T-=B, ¥-=i=
| _
| - -l
— IB

PT<U->int, T->B, ¥-~A>

X Template Binding - <=

2 Template Binding[Analyse:: Template: tkempla.. V|

Close

E & a = Hiskary
2 Template BindinglAnalys |- Templakte Parameter Substitukions
Cocumentation/Hyp =[P PR
: 5| A B |EEE
Template Paramete & =
: Tags Marme I Type I Actual I
— Conskrainks B General
T K Class EHe E!
U ] Class 0m int [UML Stand: [ES)
Y K Class Ha E!
Create Delete
{||m] >
Back. Forward

Template specialization

C++ Template specialization uses the same mapping as Template Instantiation.

Code

MD-UML

template <class T>
class TS {};
template <>

class TS<int> {};

TS

L

==hind== | - =T-=irt=

|
T5<T-=int>
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Mapping

[N Class - TS<T-=int>

%]

BEYh O & =

Histary

B 15<T->int > [analvse:: Template: kemplate special] |+

=] 152T-=int>

- Documentation/Hyperlinks
..... Attributes

----- Parts

..... Operakions

----- Behaviors

-

Template Parameters
----- Innet Elerments

----- Relations

..... Tags

----- Cnnskrainks

-~

@ 2 o3e%

~Template Parameters

Marne

I Twpe

Default I

B General

E class

E

LI

Do

Clone Delete

Close

Back,

Forward

Forward class declaration

The example code is declared in A.h file. The file component A.h has the <<use>> association applied by
<<C++Include>> stereotype with "Class Forward" tag value.

Code MD-UML
class C;
class A {
. d-::m'[m‘ﬂt:
private: ﬁg]
Ah
C* ¢c;
Vi v
! \
! < SEEE
o4 3y
A C
SR o T
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Mapping

e = = History :| - Usage[Fle Yiew::A.h - C] [File Yiew] [+
oMl s ane[File Yiswia.h - 2] ra
DocumentationfHyperlink || — 2 ; :
- Conveyed Information = B BY PqutES:|F'.|| w % Customize
..... InnE.-r. Elements Billca ¥ -~
i ;R_elatu:uns n =
: Qualified Mame File Wigwg::
o Constraints il

Owiner £ File view

Applied Stereotype &% C4++Include [Association,
£ i | & Chent g1 &.h[File '-.-'iew]_ "

%4-:-&

History :| L Usage[Fle Yiew::A.h - C] [File View] » |

- Usage[File Yiew::4.h - ] iF'lags
l . DocumentakionfHyperlinks | Profile: |{AI.L> v| Seleck
t-{B Conveyed Information tag and
B Inrner Elements B 5% v oo E= click
. B Relations Create
: —'D' member dEES A0 walue ko
b . Constrainks ! O type modfiers create
= i || walue For
3 header include = Class Forward i
Remove Yalue Edit Value |

Close |

Include declaration

The example code is declared in A.h file. The <<use>> association is also applied to C++Include stereotype
shown in section 3.36 Forward class declaration.

Code

MD-UML
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Mapping

#include "B.h"
#include <E.h>
class A { ==component==7 | <<component=>c3 | B
private: o T ednsss 7] BR =
B* b; T -
“~
E* e; é’ qcu;‘ﬂ:_; .
} i ! ﬁﬁcﬂmﬂﬂrlt:ba T
BB Eh _
& E'g

Specification for #include "B.h"

E % = = History :| L Usape{Fie ¥iew::A.h - File Yiew::B.h] [File View] _V|
4 Usage[File Wiew: :4.h - File ¥iy |- Tags
I . DocurnentakionHyperlink Profile: |::AI.L:.= v| sl
B Conveyed Information tag and
i Innier Elements B B2 v =2 g9 click
. B Relations Create
—G nmberdass 1| walue to
Cnnstraints : ‘(D type modifiers create
B2 <<C++indude>> M
& header include = User Include = ;falgte
i implementation include P | R
Remove Yalie Edit Walue |
£ i} | >

Close |

Back Foreard

Specification for #include <E.h>

E&@-&

Hiskory :| . Usage[File View::A.h - File Wiew::E.h] [File Yiew] |

I Usage[File Yiew::&.h 1| Tags
Documentation/H Profile: |-::.H.I.L} v| Select
: Cnnve-:.-'eu:l Inform tag and
B4 Inner Elements B BY =V o2 = click,
. By Relations Create
Bl & . rnetrberdass | Yalue to
B Cnnstralnts { O type modifiers create
B-«» <<C++Incudes> New
. @ header include = System Include Bl x=ke
L implementation indude o '
Remove Yakue Edit Yalue
€| il | b
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Mapping

The example code is declared in D.cpp file.

Code MD-UML
#include <E.h>
class B;
==COmponents=: ==COMmponent:==
CI?SS D { D.cpp gl — — E.h E
private:B* b; e
E* e; ™ T T
} P
R 1
W \cuses> \
o ™
e 4 &
-b B"E B E
& B

Specification for #include <E.h>

e = = History :| - Usage[File Yiew::D.opp - File View::E.h] [File Yiew] |»
4 Usage[File Yiew::D. |- Tags
@B Documentation Brofile: |=:AI.L::- v| Select
Conveyed Info Ea and
Inner Elements||| B B =V o= E= click
Relations e == Create
; :  +—O member dass 1| value ta
Constraints . ~—O type modifiers create
E-¢# <<C++Indude>> =
Ly header indude — || walue
= || For it
-iZ) implementation include = System Include hed|
FRemove Yalue Edit Yalue
T >
™ |

Specification for class B;

Close | Bk,

e L History :| 43 Usage[File Yiew::D.cpp - B] [File Yiew] V|
0 Usage[File View::D) [ Tags
Documentation || oy e |«::.H.I.L} V| Select
Conveyed Info tag and
Inner Elements(| B2 B =y 22 = click
Relations = =k Create
91 - Tags { i member dass o Walueto || 2
L Constraints creats
Mg
------- O header include E ;’;‘Ll'f
------- 2 implementation include = Class Forward b '
Remove Yalue Edit Yalue
< 1T >
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Conversion from old project version

This chapter describes the changes applied when loading a MD project version <= 11.6.

Translation Activity Diagram

There are projects that use C++ language properties or C++ profile or have type modifier, which need to be
translated with version of MagicDraw project less than or equal 11.6.

Open local project

| TSR RIS s e e e e PRV O e PRI )
, et L L T Opl::rll_u_:ulp'ujul_:l|,.._. Jers f.;_..ﬁ....;.. e e e

[ Opcn projoet |

Project iz opened
. [completely

[version == 11 6] : i Jwestion = 11 8] : 3
s e >(@)— -

3 , - : PPN Lo Show question dialog about
: this project needs to be ranslated
and do you want to backup ?

- : : : aL: : D [Clisk Ma)- 2 : : : : :

(Shuw backup diﬂlug)

]

o L X R o AR = SR AR o T e S o S ] T R T St I

[Spesity rame and Click Ok] Y © [Click-Cancel]

Ay e + o g e A e o e e me e N s e St L e R e .

W N T W P S W N I
Rackup projerct : : ; [ [ Shnw warning dialng ahra 1 ]

- | MD will continue to translate

T T e A BT WP TR A e T B P T STy T o e Pt o P e

“Projedt i= trsnelsted
. : : ! : : sompletely ! : : :
W T CRER e I . C . R L T T ]

Figure 55 -- Open local project Activity Diagram



Conversion from old project version

Open teamwork project

............

: . [Open teamywwork
._ = 7 |project

Y wersion=i18]
<> [ ]

...........

He | o SRR A T A e R R e

-[rhot has permissiu:un to ect] A ; [has permission to-edit]

Show error dialog about
cannot translate project and
C++ code engineering set

: Project i= opened
: completely
*-u'f.. _ —t — |

Show warning dialog about

may not work correcthy

...........

Rk Rics ER [this project needs to be transla‘ted‘\ s :
B 0 . . -'r . .

Show error dialog about

ctoo | cannot lock all elementz and [

can not translate project and
this must be done manualby
by invoking menu item

[Shuw the list of elements J

+

o=

S

=late h.]
T

Praoject is translated
cormpletely

"""""""" that need to be unlock ;
? 3 ; ; ”n!, ~ |Project iz opened
ool [weithout translstion

..................................................... -

Figure 56 -- Open teamwork project Activity Diagram



Conversion from old project version

Import MagiDraw project

'__ _ 2 g

Pre-condition ;
project opened

" |Project iz imported
completely

[ver:siu:un~:=j11.l3],
[ Pebionl G a8 i

Show warning dialog about
: | this project needs to be translated
. o

..... + + . +
W e S T I e S R R Lo D R e e S AT i S

".‘""C—i‘:,'_'."_' —(Imported project is D ST SR R S b

Pl : tranzlated completely

Figure 57 -- Import MagicDraw project Activity Diagram



Conversion from old project version

Use module

Z._Z_ _ _ __|Pre-condition ;
: ; ; * |project opened

; Uze mndule:] ; ;

Right click on W

© | C++ code engineering set : : : g !
. ... . and chuuse gEI‘IETﬂ'tE v op . P PR ... s e S— .. P
- .

{:} [nét uze old C++ hru:-jeu:t}

[u=e old CH— pru:ujer::t]

i o
: Show error message about
this project use old C++ prujen’tJ

; - [=howy generation :
P o |diglog box normally |
|'f.\| : 2 - - =
el

Figure 58 -- Use module Activity Diagram



Conversion from old project version

Update C++ Language Properties and Profiles

{Pre-condition : praject opened, version of

* |project equal or more than 12 and needs to
he translated (use C++ language propetties
|or use C++ old profile)

Right click on "Code engineering sets™
in the containment tree and select
"Update C++ Language Properties

and Profiles" menu

iz R s B T ey L Epr T e B Ll B fman e g e L Rk L B o

Show question dialog about
The project is going to be translated
Do you want to continue ?

Show error dialog about
cannot lock all elements and
can not translate project and

Show error dialog about
cannot translate project and
C++ code engineering set

this mu=st be done manually

may not work correcthy
by invoking menu item ! g ; -

T N

~

)

: ( Show the list of elements

that need to be unlock
L=

Project is translated
cotmpletely

. |Project iz not
translated

Figure 59 -- Update C++ Language Properties and Profiles Activity Diagram

Language properties

Until MD version 11.6, language properties are stored in a specific format, since MD version 12 language prop-
erties are moved to stereotype’s tag value.



Conversion from old project version

Class

There are class, struct and union class key in Class Language Properties.

m Class - UnionClass

E%: [T e =

Histary || & UnionClass

|IQ UnionClass

----- | Attributes

----- | Ports

----- | Operations

----- | Behaviors

----- | Template Parameters
----- B Inmer Elements

----- B Relations

..... E Tags

----- | Constraints

..... (Bl anguage Properties

|_'$_|--- Docurnentation)Hyperlinks

-Language Properties

B BY F'ru:uperties:l.ﬁ.ll v % Customize

Close

Forward

Figure 60 -- Class Language Properties
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Conversion from old project version

Class - Class key

Old value Translation
Class o o UnionClass o - StructClass Class | [sscestnons= | [esCestuoes
i ; : unlonClass g StructClass
class no change.
struct Apply the <<C++Struct>> stereotype.

m Class - StructClass .

E T o= Histary ;| & structClass v|

Im ~StructClass
=F BE EBX Properties:| 4l % Customize

E|--- DocurmentationfHyperlinks
----- Attribubes ——
..... Parts = 1‘:‘;&,&'5—' . B Ti

""" :5:;:::;?25 Mare StructClass E]
1l Template Parameters SuaibieH e R :
----- Inner Elements e (= Dat s
..... Relations CH+-5truck [Class] [+ ARSI profile]
----- Tags

----- Constraints

----- Language Properties

Apply the <<C++Union>> stereotype.

union

E Class - UnionClass

B & = = History ;| & UnionClass
lm ~UnioniZlass

EI Docurnentation/Hyperlinks ; ;
24 BL BY Froperties: Al w %€ Customize

----- 5 attributes
..... E Parts 5 - L

B Class ~|
----- % gp:raFiD"'s Mame Unionilass =
----- | Behaviors == . =
| . | Template Parameters el e I
----- | Inner Elemants Suiiet Dk
..... B Relations C++Union [Class] [c++ ARSI profile] 4
..... 4 Tags
_____ [ Constraints fpplied Stereoty

..... 4 Language Properties

Back Forward
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Operation

This example is OperationClass class that has operation named OperationClass() which is constructor and
operation named myOperation.

OperationClass

-myAttribute | int

+0perationClassl)
==C++0perations =+ Operation] : void{C++ ThroswnExceptions = hone}

Figure 61 -- Operation Example in Class Diagram

The Model that is being shown in the figure below is a translation.

OperationClass

-t Adtribte it

+0perationClass)
+myOperation)  woid |

Figure 62 -- Translated Operation in Class Diagram

There are Inline modifier and Virtual modifier in Operation Language Properties that need to be translated
and apply the <<C++Operation>> stereotype.

X Operation - myOperation

E % - - History :| € +myOperation) ; void [OperationClass] v%
. o +ryperakiond) ;@ woid rLanguage Properties —

Ezrc:r;n:tlt:mnmperhnks 52 Bf  Propertiesal v [ Custonize]
Termplate Parameters & Ca —
Relations o il I

: Constraints LA .inj:mp Y

- Language Properties Inline modifier inline

Yirkual modifier
Explicit modifie not explicit

Return value changeability none

Figure 63 -- Operation Language Properties (Operation)

There are Initialization list and Explicit modifier in Operation Language Properties that need to be translated
and apply the <<C++Constructor>> stereotype.

114 Copyright © 1998-2011 No Magic, Inc.



Conversion from old project version

X Operation - OperationClass [E

E E = = Hiskory ;| @ +OperationClass)) [DperationClass] v|

o +OperationClass() -Language Properties

Cocumentation/Hyperlinks ;
B BX Properties: Al v % Customize
1]

A2 Parameters
{E| Template Parameters B |

Bl Relations g - ;
G Tags ngitializatiun lisk m Attribute!n!!
- Constraints £ :

- Canguage Properiss Inlire rodifier niot infine
i niok wirtual B

Yirtual
wplicit modifier

explicit

Feturn value changeabiliby

Close Back, Faorward Help

none bl

Figure 64 -- Operation Language Properties (Constructor)

Note: Initialization list and Explicit modifier will be translated when it was set in Constructor. The Constructor is
an operation that has the same name as its owner or applies the <<constructor>> stereotype in UML Standard

Profile.

Operation - Initialization List

N Operation - OperationClass @

E % = = History i £ +OperationClass() [Cperationlass] V|

O +OperationClass() rLanguage Properties

Docurnentation)Hypetlinks . : [
B B = =N B B Properties:| Al Vl‘x fustomize

Template Parameters (B C
Reelations B 44
Tags '
: Conskraints

- Larguage Properties

hyﬂttribute(n} N 'Z|:
Irline modifigr <empky = _‘,,./ \:\?
Yirkual modifisr niok wirtual

Explicit modifier explicit

Return walue changeability none

Back Eota

Figure 65 -- Operation Initialization list

Old value Translation

<empty> no change.

myAttribute (n) Apply the <<C++Constructor>> stereotype and set
initialization list tag value to myAttribute(n).
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E Operation - OperationClass E|

= 4= = Histore !

8 1 Coorskondass() [OocrcbonTass] s |

o +operstonlass “Tays

EIEl ZeeumentzbontHypericks || e |{.1I 5

\F| Propetby:

t-|l| Paramezers

L[ Tempate 2zrznsters
L[] Felaticns
DEa

LFE Zenstraints

El _z7cuage Propariss

|-:':- -

o | & b

B ET
=

;E|---»e-:-

iZ mhne = fake
42 throw enception — any
LB wirkugl — Nalse

FETOYE YALE

oo 2

PRl & T ST RTT R

Vaho

-
Crveakrinot=()

|

N

i

Edrk vale T [ E E B

Btk

1 lnse |

Hap

Eorwerd

Operation - Inline Modifier

N Operation - myQOperation @

BE% [0« =

Hiskary &

2 +myCperationt) ; void [CperationiClass] V|

2 +myCperationd) 1 woid
Cocumentation/Hyperlinks
Parameters

Template Parameters
Relations

Tags

Constrainks

E.

Language Properties

-Language Properties

. ; | ,
S5 B EE Properties:| Al v [ Customize
(@ ce - |

F I,

Initialization list “empky =

Inline modifier

Wirkual modifier

Explicit modifier
Return value changeability none

Biack Eotinsi
Figure 66 -- Operation Inline modifier
Old value Translation

not inline

Apply the <<C++Operation>> stereotype and set
inline tag value to false.

inline

Apply the <<C++Operation>> stereotype and set
inline tag value to true.

116

Copyright © 1998-2011 No Magic, Inc.




Conversion from old project version

[N Operation - myDperation

El Iﬂg IEI = = Hiskory @ 2% 4rryOperacion]) : void [Zperationlass] V|
&+ |}.ﬂ3|.|::rdLiU||{:l i woid Tags
-2 Documentation/Hypedinks ||| o |::ALL;=- = | Feopelty
EI-. Parammeters
B Template Parzmeters B EX B
. | Pelalione 3
S B2 <aC4+—Construchar > = M
Canstraints : '"0 explict ([ truz !
i B Larguags Froperties _ -3 Ritalizaton st
EI td < =iine ahor = -
‘ i;..ll'llll'll': = krue P, -
7 excepbion = none
-2 vitual = true "
Remove Yaue Edit Yalie +1 [4 E]
Cloze Back Forward Help

Operation - Virtual Modifier

= Operation - my0Operation

BE% [0« =

Hiskary &

2 +myCperationt) ; void [CperationiClass] V|

o +rwCperationt 1 woid

I . Cocumentation/Hyperlinks
. Parameters

. Template Parameters

1B Relations

- Tags

Constrainks

LB

Language Properties

-Language Properties

z . ; | ,
Bi BE B Properties: Al s [ Customize

El C+4 :
Initialization list <empty = |
Inline modifier inline

Wirkual modifier
Explicit modifier

Return value changeabilit

Close

Eotward

Figure 67 -- Operation Virtual modifier

Old value

Translation

not virtual

Apply the <<C++Operation>> stereotype and set
virtual tag value to false.

virtual

Apply the <<C++Operation>> stereotype and set
virtual tag value to true.
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[X Operation - myOperation

B [0« =

Hiskary :| O Hnyopesatior() void [CpzrationClass) v|

] +rer|:|a'ati:unf‘. waid ~Tans

El-1E| Documentaticn, Hyperlinks il |-:.5.LL> v| Propeite:

EI Pa-ameters

: . Temnplats arameters = B3 |k E =, =

B Pela iors

. Elw# % & aC4Congrudkcr s

B L.u:nstrants : @ explict

o[ Language Pocperties S niializetion lisk

2 e <<C++0perations»

-2 infine = troe
; eECeEption = none
l.rrtual =tz p

ose

Back

Zarward

Operation - Explicit Modifier

= Operation - OperationClass

E% [Oe =

Hiskary

1| & +0perationClass() [CperationClass] s

0 +OperationClass))

e - Dacumentation/Hyperlinks
1B Parameters

- Temnplate Parameters
Relations

1B Tags

{B| Constraints

-

Language Properties

rLanguage Properties

: I "
EL B Propetties: Al v % Customize

Initializakion list

rivy Skbribuke(n)
niok inline

Inline modifier
Wirtual modifier
Excplicit rmodifier
Return value changeabiliky

explicit

Close

Back. Eorward Help
Figure 68 -- Operation Explicit modifier
Old value Translation
not explicit

Apply the <<C++Constructor>> stereotype and set

explicit tag value to false.
explicit Apply the <<C++Constructor>> stereotype and set
explicit tag value to true.
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X Uperalion - Uperationtlass @

% IE &= = Hisktary :| & +OoerakionClass() [Operatiorlass) V|

T +0peratior Class) ~Tags-

3 Dazumentstionypedinks Prafile | ealls "l ——
Parzmekars : L E
i B Tamolace Paravecers E@ :I!g tjg E =u 99 L [
-4 Redtions :
=0 | Eh-#* < <C+lonstuctr=>
. [H Constraints R Jenplicit = true
LangLag= Praperties L3 initiolzation liat = "myAtbibute(n)"
Bl «<CHDparetion=»

-2} inline = lalse

@ throwm exception = any

LS wirtual = lalse

|F'.ern-:-ve Yalue +1 [1 E]:

Operation - Return value changeability

This Example is ReturnValueChangeabilityClass class that has three operations and all operations have set
return value changeability in Language Properties to const as below.

ReturnWalue ChangeabilityClass

+hioParamCperation)
+hoReturnParamOperation myPararm ;- int"[15]" )

+returnParamCperstion : woid

Figure 69 -- Return value changeability Example in Class Diagram

The Model that is being shown in the figure below is a translation.

Return¥alueChangeabilityClass

+hoParamOperation)
+hoRelurnParamOperation; myPararm - int[0.*] )

+returnParamoperation) © void"const

Figure 70 -- Translated Return value changeability in Class Diagram

The Return value changeability Language Properties is being shown in the figure below.
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X Operation - returnParamOperation

E = = History :| @ +returnParamOperationd) : woid [Feturnialuehangeability, . V|

O +returnParamOperationd) : woid | |-Language Properties
Diocumentation)Hyperlinks

= 3 g . AL .
Parameters e o2 B BX Prnpertles.l.ﬁ.ll—vlw

b Template Parameters

(B ca Al
; $e|atu:uns st 3
=
: ngnsstraints Initialization lisk <empky = =
s Language Propetties Inline modifier niok inline 3
Yirtual rnodifier nok virkual

Explicit madifier

niok explicit
P

Return walue ch

Figure 71 -- Operation Return value changeability

Old value Translation

none

no change.

const, operation doesn’t has

Create one return type parameter and set Type
parameter.

Modifier to const $.

X 0peration - noParamDperation

E & o= Histay :| @ +noParamopzrationd) [FecormidueChangzanilizyClzss) v|
T HnrPAranOnieratinnl e

F1-JB1| DocLmentationfHypetlinds )

£ = 1 * = e >
3-8 Paraneters = 8 B BZ Propestizs | 2l w [ Customize

i - ..EI ;'-'!."'&l'f:'i:.i‘.'" ] 1

i fB)| Templaze Parameters e =

LB Relations ' —1

VIR ner & +naPararmOperabon() [Febarnl | !
- Tzgs

s B Lomstrairts

>

Appled Sisttie % O | | Marancor [Maramcter] [200¢

:..JB] Language Froperties w9 bypeflodifer [Clement] [UML Skand
Type

Trvpe Mudilier Ry, @ w |

Di-ectlon Cresur) |
Clse Back. Fonsare Hela

const, operation has parameter but
does not have return type
parameter.

Create one return type parameter and set Type
Modifier to const $.

120 Copyright © 1998-2011 No Magic, Inc.



Conversion from old project version

P Operation - noReturnParamOperation

B % | &= = Fisney ¢ % —raRetrrEarawipaestiond mgPacam ins [0.5] 0 Rebidane"hang, e

~{B| Constrants
Larguage P-opertizs

Type

Cirezzon

O +nzRumnPzrarOpesdon rePeram bR
-] Dacumeketior Hypeinas — :
g in f) ES B3 Mvopeecics | Al | B Custoniza
E Paramster ﬁ:
Marre =]
~|B| Tendlaz= 2aramezers -
F'EH:DI‘E : Crner % HnodetusPasanDperatiznd mpPasan inz [0, ¥
Tazs T e wx C—+Perameter [Paremeter] [o—+ A4S0 protl=]

=% twvaelodtier |Eeme ] [LM. S2andarc Frofie: Fag

ns: 5 )

st

vl

|

Survaaind

Hep

const,
parameter.

operation has return type

const §$.

Set Type Modifier in return type parameter to

X Operation - returnParamOperation

‘ E A o= Hiskary :| @ +returnParamOperation() @ void"const $" [FeturnyalueChangeabiliey Cla. V|

& +returnParamOperation]) : woid"const "
DaocurmentationHypetlinks

4| Tags
4| Canstraints
4| Language Properties

i'ﬂ)

Applied Stereatype

Properties:| Al w %€ Customize

¥ C++Parameter [Farameter] [c++ AMST profile]
% typeModifier [Elerment] [UML Standard Profile: :MagicDraw P

=B Paramete
- ('tl s woid'const § B = : atameter - |
4| Ternplake Parammeters Mame =5
Y Relations i
Onaner & +returnParamOperation]) @ void"const $" [Feturmialuec, ..

Tvpe @ wvoid [IUML Standard Profile: :MagicOraw Profile: ;datakypes]
Tvpe Modifisr v |
Directian 2

Close

Attribute

This example is AttributeClass class that has attribute named myAttribute, return type is int and type modi-
fier is [15].

AttributeClazs

-y Attribute © int"[15]"

Figure 72 -- Attribute Example in Class Diagram

The Model that is being shown in the figure below is translation.
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AttributeClass

-ty Aftribute [ int"volatile " [0..%]

Figure 73 -- Translated Attribute in Class Diagram

There are Mutable, Bit field, Abbreviated Initializer and Container in Attribute Language Properties that
need to be translated and apply the <<C++Attribute>> stereotype. A Volatile in Attribute Language Properties

will move to Type Modifier.

X Property - myAttribute E

B 4= =b  History:

& -mvAtkribute @ ink"[15]" [Atbributedlass] V|

& -myAtkribute @ ink"[15]"
Documentation/Hyperlinks
--[E] Inner Elements
i B Relations
Tags
i Caonstraints

Larguage Properties

rLanguage Properties

B o B BX Properties: Al v |'5{ Custnmizel

Mutable
Yolatile
Bit: field
Abbreviated Initializer

all

true
true

False

Painter to Funckion

False

| f-'.': (:Dntainer

|
st <T=>> |

Clase

Back Forward

Figure 74 -- Attribute Language Properties
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Attribute - Mutable

[N Property - myAttribute @

BE% O ¢ =

Hiskary :

O -myhktribute ;int"[15]" [AttributeClass] W |

o -myAttribute ; ink"[15]"

H . DocumentationHyperlinks
ifB] Inmer Elements

i B Relations

Tags

Canstraints

C

Larnguage Properkies

-Language Properties

Bit: field
Abbreviated Initializer
Pointer to function

ontainer

False

False
lisk<T =

Close

Bark Forimard

Figure 75 -- Attribute Mutable

Old value

Translation

false

Apply the <<C++Attribute>> stereotype and set
mutable tag value to false.

true

Apply the <<C++Attribute>> stereotype and set
mutable tag value to true.

[¥ Proparty - myhttribute

B% @« =

FisLury :| O npArioulz il [ALribuledass] |

O -y BETIDUES | Ink

-] Docurertat on-yperinks
t-JB] 1ner £ ements

o s AR

5

El Conzhr ainks

to ] LangLage Sropettiss

“ Ty

Pcfie; | <

ALl

R

=¥ 22 FA

i

E} - aCt—aboibote -
@ abbreviated |n|l:|d|znt|un =false

S array - "[15]"

-5 bit fleld ="4"

-5 CLype dEn:laratlnn false

e

Renove Yelue

Edt vale

Propeil;

v E

Claze

Badk

Foraard

Halp
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Attribute - Volatile

X Property - myAttribute

E E = = History i @ -rwakkribute ;int"[15]" [Attributeclass] v|
& -rydktribuke § ink"[15]" —Language Properties

I . Docurmentation/Hyperlinks i : -
8| Inner Elements 24 B B Properties: Al v [ customize|

B Relations | (@ cx - E

Py

[B C+4
Mutable

Bit Field
Abbreviated Initializer

Poinker bo Funckion

Cu:untalner [ |

Figure 76 -- Attribute Volatile

Old value Translation
false no change.
true Set Type Modifier to volatile $.

P~ Property - myAttribute @

E % . = = Hiskory :| 3 -mwdktribube @ int"volatile $ [0..%] [attributedclass] v|

-rnydtkribute int"volatile ARl || i Abkribube
3 - DiocurnentationHyperlinks
Bl Irner Elements

- Relations |
B Tags m':.-'.ﬁ.ttril:uute =
- Conskrainks s ; ;
= ; Qualified Marne trribukeClass: iy Akbriboke
F Language Properties
Type [H ink [LIML Standard Profile, .

Type Maodifier W |
Wisibility private

Default Yalue
Cner E F'.I:l:rll:uuteclass w ‘

124 Copyright © 1998-2011 No Magic, Inc.



Conversion from old project version

Attribute -Bit field

N Property - myAttribute

E%: B e =

Hiskory :

O -myAttribuke @ int"[15]" [AttributeClass] V|

o -myAttribute @ ink"[15]"
I . Cocumentation/Hyperlinks

-Language Properkies

B Irner Elements 24 B2 B Properties:| Al v %€ Customize
B Relations o . ; E’
- lagst £ E C4+4+
O A Mutable krue
ERS L:IFII:IU:II:IF Prio ||:||-'r|'|' BS
Wolatile False ==
"-\ |
Abbreviated Initializer «::empt':.f:i}
Painter ko Funckion False
| Container lisk =T = e
Figure 77 -- Attribute Bit field
Old value Translation
<empty> no change.
4 Apply the <<C++Attribute>> stereotype and set bit
field tag value to 4.

E Property - myAtiribute

5

P Borticia-4 B
-@ c type declaration = lalse
-@ rank ainer = "ligh<T="

L.-E mutable = true

Ed %E IEI o= o= Hiskary | 3 -mwdbbribobe s ink [oFribnberlase] s
-:::I -y AEribute § Rk ~Tacs
E @ nne markeHinnlHyperlinks Profle: |<U:'-LL:=' V| i
L[ Inne- Elements . _
' Redations EL: E'ﬁ ElEI - 89 = |'.'!: retd -zerngll, A | E
-1
. Canskrsinks Fl--## L2 ++atrbuke = A valLe
[ Langoage Properiies 2T abbrevidled inilidizalion — labe J"t ETHI
;....@ a 15]" _ [-4
\J

|

e B

Remnove Yalue
Forward

Back
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Attribute -Abbreviated initializer

N Property - myAttribute

E%: [Oe =

Histary

2 -myAkkribuke inE"[15]" [AttributeClass] V|

O -myAktribote $ink"[15]"
- DocumentationHyperlinks
] Inmer Elements
. E] Relations
B Tags
bdB| Comstraints

»

Language Properkies

-Language Properties

i B BY Prnperties:l.ﬁ.ll W |ﬂ CLIStDITHZEl

i_'-:.'.' :\
TR
Mutable krue
Yolatile False =
Bit: Field 4

abbreviated Initializer

Poinker bo Funckion

%

Conkainer

Close

Figure 78 -- Attribute Abbreviated Initializer

Old value Translation

false Apply the <<C++Attribute>> stereotype and set
abbreviated initialization tag value to false.

true Apply the <<C++Attribute>> stereotype and set
abbreviated initialization tag value to true.

Epruprly- rmyphlleiliula

| = E: = = Hidi ry :| el nle o [A L e da] =

* 3 Long_aoe Mrooertizs
== (8 hik field = "9
& ¢ type declarabon = falsc

- & contalner — ~lEt T T
== 5 il ol = e

O mgctrbuze e rTaze

-2 CocmeniattoyHiperinks | |, gy, |eALx || zinpenty

;---@ n=er Cleree-bs -

i A rektzns e owg -y B m e AT A ot b
B =

L e 1 B i —alitutes

X
Merrove Vauc Eciz Yzlu: o N R E B
Bk Furwaa ] dap
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Attribute - Pointer to function

N Property - myAttribute

BE% O ¢ =

Hiskary :

O -myhktribute ;int"[15]" [AttributeClass] W |

O -myhttribute ; ink"[15]"
DocumentationHyperlinks
Innet Elerments

Relations

Tags

Canstraints

£ Larnguage Properkies

-Language Properties

Bit Field
Abbreviated Initializer

[ Container

H [ :
=% BI Properties: Al vl'ﬁ{ Custamize

Frue
False
4
False

Fa)

Figure 79 -- Attribute Pointer to function
Old value Translation
false no change.
true no change.
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Attribute - Container

N Property - myAttribute

l E % .- = = Hiskary :

O -myAktriboke 3 inE[15]" [AbtributeClass] V|

O -myAktriboate §ink"[15]"
DocumentationHyperlinks
B Irner Elements

i {2 Relations

..... Tags

----- Zonstraints

-

Language Properties

Close

rLanguage Properties -

e

C#

. o
B EEL Properties:| Al

w [[5€ custamize
e

B C+4
Mutable ktrue
‘olatile false
Bik Figld 4
Abbreviated Initializer false

Poinker ko funckion F = .
isk=T> \.' [
[ | <emphy =
lava vector <T=

map=key,T,Compare =
stack<T=

Farwar

riultimap <key, T, Compare =
L\.set <kKey, Campare

Figure 80 -- Attribute Container

Old value Translation

<empty> no change.

vector<Ts> Apply the <<C++Attribute>> stereotype and set
container tag value to vector<T>.

list<T> Apply the <<C++Attribute>> stereotype and set
container tag value to list<T>.

map<Key, T, Compares Apply the <<C++Attribute>> stereotype and set

container tag value to map<Key, T, Compare>.

stack<T> Apply the <<C++Attribute>> stereotype and set
container tag value to stack<T>.

multimap<Key, T, Compare> Apply the <<C++Attribute>> stereotype and set
container tag value to multimap<Key, T, Com-
pare>.

set<Key, Compare> Apply the <<C++Attribute>> stereotype and set
container tag value to set<Key, Compare>.
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E Property - myAttribute E]

|E % IE' = = HisLars :| 2 -needllribule ol [Alr Dol lass] ‘v|

O3 -myAttrioue : it “lags
Dacurmertaticnf/-yperlinks

“rafie: |<:FILL:=- V| Frooerky:
{8 Lrner tlements ; S
B Palins i e [contsner st 1] (o)
=4[] L]
e w2 ST =+ AL S # || Malus
. Cnnskrainks E‘ :
. Language Prperties i i..iZ abbrewiated initialization =Ffalse HTML
array ="T15 —1H
S et I] (| izt T =
= hit Field = "4 by Coted

S L Ly acolip — fake

H
TV E ® 0
Eack Farward Help

Generalization

These examples are ParentClass class and childClass class that extends from ParentClass class.

ParentClass

ChildClass |

Figure 81 -- Generalization Example in Class Diagram

There are Inheritance type and Virtual modifier in Generalization Language Properties that need to be trans-
lated and apply the <<C++Generalization>> stereotype.

E Generalization - <= [E

E % = = Histary i # Generalization[ChildClass - ParentClass] [ChildClass]

‘,-’? Generalization[ChildClass - ParentClass] | |-Language Properties

I . DocurmentationfHyperlinks . :
. Tags o L B Properties:| Al v %€ Customize

----- . Caonstraints
i LR e " Inheritance type prokected

irtual modifier wirkual

Back Eaorward

Figure 82 -- Generalization Language Properties
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Generalization - Inheritance type

m Generalization - == E]

B = = Histary :|,.--’? Generalization[ ChildClass - ParentClass] [ChildClass] V|

Conveyed Information
Inner Elements

Tags

Constraints

Language Properkies

[ ,.F izeneralization[ChildClass - ParenkClass] ||-Language Properties
DocumentationfHyperlinks

Virtual modifier

Close

Back. Forward

Figure 83 -- Generalization Inheritance type

Old value

Translation

public

Apply the <<C++Generalization>> stereotype
and set inheritance visibility tag value to public.

protected

Apply the <<C++Generalization>> stereotype
and set inheritance visibility tag value to pro-
tected.

private

Apply the <<C++Generalization>> stereotype
and set inheritance visibility tag value to pri-
vate.

I35 Ceneralizaten - <

Skt Thidds ok ss] || Tae

|E| i) == Haluye O Saeedicalud S e - Paradths || O ke, %

| B st ongbperlrks

Frafld <nlL >

be' (]
¢ A Zoveoved Mfoemazen ﬂ | BT T
¢ B cr 2 emerts m; = B] -0 22 K i D I i
B .
--F Zovstrants -t b oA A A
Lo angaaze Propatias L g inbe it A rr-tated

na-e

|Frn'|'|."'.-.'hr F.'Ih'.'inl 215 4 E E]
— Back Eorerad [ rr | -
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Generalization - Virtual modifier

E E = = Historsy: :|,.--’? Generalization[ChildClass - ParentClass] [ChildClass] V|
[ ,F Generalization[ChildClass - ParentClass] ||-Language Properties

DocumentationfHyperlinks ) : -
Conveyed Information | B e B Prl:uperties:!.ﬁ.ll v M}
Inner Elements : B il
Tags

Canstraints

L Language Propetties

Inheritance type protected
Wirtual modifier

= S |nonvirkual

Close Back Forward \'---/ Help

Figure 84 -- Generalization Virtual modifier

Old value Translation

nonvirtual Apply the <<C++Generalization>> stereotype
and set virtual inheritance tag value to false.

virtual Apply the <<C++Generalization>> stereotype
and set virtual inheritance tag value to true.

E Genernhizalion - <=
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Forward I1=p
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i
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Cose

Type Modifiers

In version 12, type modifiers use the $ character to specify the type modifiers construct. This allows mapping of
complex type modifiers. Eg. const int* const is mapped to const $* const.

Array

The Attribute Type Modifier is being shown in the figure below.
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132

N Property - myAttribute

BE % = =

Hiskory :

& -myAttribuke @ int"[15]" [AttributeClass] V|

o ;- Aktribuke : int"[15]"

i Reelations
..... Tags

Documentation/Hyperlinks

—myAktribute

: i H
8 B B

=] #-a-ﬁf;ee-tr

Properties:| All w (%€ Customize

|
£ fnnstralnt; 5 Marme miyAttribute ]

f...qf:h

e A Cualified Mame AttributeClass: mvatkribute
Type int [UML Standard Profile; :Ma...
|
15] "\ v |
Figure 85 -- Array type modifier in Attribute
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The Parameter Type Modifier is being shown in the figure below.

[N parameter - myParameter @

BE%: [0 =

be M Parameter ; inE"[lE]“
Documentation/Hyperlinks

Relations

Tags
Constraints
- Language Properties

History :| £ myParameter ; int"[15]" [FarameterClass:myOperation) w
~myParameker
: : [ -
it B B Properties:| Al v |[‘§m]

El Parameter : ~l

Marne ryParameter =
Owner 2 +myOperations myParameter. ..
Applied Stereotype % bypeModifier [Element] [LUML Ska
Type A int [UML Standard Profile::Ma...

P10 v o

Close

Figure 86 -- Array type modifier in Parameter

Old value

Translation

AttributeClass

AttributeClazss

-ty sttribute ; int'[15]"

-ty Adtribute ©int [0.%]

[15]

Apply the <<C++Attribute>> stereotype and set
array tag value to [15].

Set Multiplicity field to 0..*.
Remove [15] from type modifier field.
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Ei Proparty - myAttribute

B EI 4= =  Hisory :| & Ty Akkr bLbe

:ink [0, [Attribubeclass] v|
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ualified Marre
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“vpe Ycdifier
Wishilizy
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L nEy

applied stereatype

B

F‘ruperties:l all v [ Castanize
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Aty bikeclass iy Akinbuke

[E_inkt [LML Stardzed Profile: MagicDraw Profile: ., —
privake

E artriburzilass
. C lAttributs [Properk=] e 11 ANST prafic] E

Forward

] = Proparty - myittributa

B% [« =

| iztary ;| O -rivyAckibube ;o n:

¥ Akrbate” ass] | # |

&

O -nyfkbriouks §irk 0, #] -Tags
E| Do e Lalu i Ey oerlinks [irpres | chLL> v| Frope by
2ing E| Tmer Eeienls : S
Bl Fedctione 2o [EE] v an = arrant ShFing[d L] | —
- o ainks E-## aC++iktrbatesr all|| wale
L] LangLage “rodemes : 2 _abhrauiated inkialization — false = STFIL
i 15] -

c kype declarabion =False
& containce = "ksk<T>"

ParameterClass

+imyOperation myParameter © int"[15]" 1 woid

& mutable =truc w =
SIICIE
ParameterClass

+myQperationt myParameter [ int [0..%] ) : void

[15]

Apply the <<C++Parameter>> stereotype and set
array tag value to [15].

Set Multiplicity field to 0..*.
Remove [15] from type modifier field.
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EPumnEler - myParameler

E e E e =
ﬂ' myMarameter :ink [0..4]
El Dccumentationdypeclinks

ir: [0..#*] [PararreterClass:: myOperation]

Hstary | @ myPararreter
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Help

torwsrd

E Parameter - myl’arameter

E2 % . e o= Hiskary :| & myParameter § ik [0..%] [ParameterClass myOperztion] v|
G nvyParameter | ink [0..%] ~Tags
b fB) Documentat onfHyperlnks Profile: <ALL= v| Property:
B 1rmer Elements . —
Relations E]i E|.K | a'ray { Stringl O, 1] | E
—
'alue

...« # L ++HFunckicnPhr ==

E]-#%
Mn = false

L2k register = false

Zongskrainks
L. Langusege Propersies

HTML
(5]

~

Rernowve Yaluz

Edit value

[

Forward

lose

Stereotypes

<<C++EnumerationLiteral>>

This example is EnumClass class that has literal value named literal. This literal value applies the <<C++Enu-
merationLiteral>> stereotype and sets C++Initializer tag value to 0.
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==enumeration:=
EnumClazs

==C++EnumerationlLiteral==lteral{ C++nitializer = "0"}

Figure 87 -- <<C++EnumerationLiteral>> stereotype Example in Class Diagram

The <<C++EnumerationLiteral>> stereotype is being shown in the figure below.

E Frnumeralion [ ileral - lileral

E & E - I—isbcu";':| % lkaral | [EnumJzss| w

? ~l-erA
Bl Socumenzation vpericks

; ; ; :
B Jepcyed Arbiracts Bi B EI Mroportics:) Al 4 l"ﬁ{ Cuskarize

e % ?,:chub Iame IraeAl )
a3s -
______ B T

Figure 88 -- <<C++EnumerationLiteral>> stereotype

The C++Initializer tag value is being shown in the figure below.

m Enumeration Literal - literal

E & = = History :| @ literal [EnumClass] V|

(_j liceral -Tags
_I . DocurnentationHyperlinks
i-{B Deployved Artifacks

B relations B B =y 22 o
|

b Conskraints E‘ 2

Prafile; |<:.ﬁ.LL:=- L

Properky:

s = 2ma

P RE
Back: Earward

Figure 89 -- Enumeration Literal Tag Value

Old value Translation
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Enumeration Literal applies the <<C++Enu-
merationLiteral>> stereotype and sets
C++Initializer tag value to 0.

Apply the <<C++LiteralValue>> and set value tag
value to 0.

Remove the <<C++EnumerationLiteral>> stereo-
type and C++lInitializer tag value from Enumera-
tion Literal.

m tnumeration Lileral - lileral

| B % ﬂ = = —1ckors :| o iteral [Ermn Jace] [

ER--: | i
ﬂ-ﬁl LacunanzazicngHy s=Hibs

: El Depoved Avzbads
& JFR] Torer Jerrents

r% :HL—“IIII“ ane

- Al Tgaiki

; aibizc Narmc
L.JB| onzorarks -

applic:

O Cnumerakion Literal

MoocH: o5 Al b l‘x _UEI0MIZS

Ik=rsl

[ornard

E Enumeration Literal - literal

Hiskory

BR[O e =

3 liceral [EnumClass] [» |

O likeral -Tags

Ducumentatn:.-n,l'H':.fperllnks Profile; | <ALL = bt | Select tag and click.
Deployed Artifacks ; iCreate alue ko create
; Inner Elements 3534 202 =V an new walue Far i, \
Relations :

i Conskraints

B2 < iteralvalue == E

Femove Value

Edit Yalue

Eack

Clase

Forward

The Model that is being shown in the figure below is a translation.

==enumerstion==
EnumClass

litetal

Figure 90 -- Translated Enumeration Literal in Class Diagram

<<C++Namespace>>

This example is MyPackage package that applies the <<C++Namespace>> stereotype in old profile and sets
unique nhamespace name tag value to myNamespace.
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==C++Mamespace==

MyPackage

{unigue namespace name ="myMNamespace"}

Figure 91 -- <<C++Namespace>> stereotype Example in Class Diagram

The <<C++Namespace>> stereotype is being shown in the figure below.

138

E T = = Histary :| £ MyPackage v|

(] Package “HyPackage

Documentation/Hyperlinks = . ; i
B Template Parameters B | 24 BY B Properties:| Al _ i [ Customize
| Inner Elements [ErPackage i _ ~|
B Relations Mare MyPackage I
B Tags i WyPach i

i Constraints Qualified Mame My racsage

Cwnet =] Data
: C++Mamespace [Package] [C++ Prafile]
Applied Stereotype
|

Close Back Farward Help

Figure 92 -- <<C++Namespace>> stereotype
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The unique namespace name tag value is being shown in the figure below.

mPuckage - MyPackazz

B E &= listorr s 7 MyFarsage ¥
[ MePaduage - lags
. -3 Doaurerkatior /] lrperlinks i |<ALL:— B |5 i
; IFmplAre: PAEam=prs
: % Inmer El=nencs Ei = [ E -y EE [ | Emespacs ting | )
-3 Relatlors =
-] Vzlue
@ Corstianks HTML
wMarmcipacs ) =3
T 2] B =
[ Close | Bk Foramdd [ Help |

Figure 93 -- unique namespace name tag value

Old value

Translation

Package applies the <<C++Namespace>>
stereotype in old profile (C++ Profile) and sets
unique namespace hame tag value to
myNamespace.

Apply the <<C++Namespace>> stereotype in
new profile (c++ ANSI profile) and set unique
namespace name tag value to myNamespace.

Remove the <<C++Namespace>> stereotype

(C++ Profile) and unique namespace name tag
value.

E Package - MyPackage E]

E3 rﬂg IE' = = Hiskney o 7 MyParkace Vl
| E -MeCaclkags

E @ Dot martAinn Heretlicks

Templete Parameles Eh B K F'r-:-pertles.;ﬁnll—vlﬂ Tnshnimize
. ]nna*. Elemnan:s Bl Package &
Relations N e
it Juaifizc hame MuPackate =
----- @ Crnskrainks Pl Ashad
ThMrRE = DAba
" hlamaspace [Packzge] (e ANS: profie] £
anpled Sterentvne
i

Cose

kack

Foxwand
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[X Packags - MyPackage @
B |B % = Hstow:|[ ) MyPackage v

El MyPackage ~Tags

|'-£| Dooumentaton/Hyperlinks :F‘rcﬂle: |~::FILL:=-
i Templabs Moramekcrs

* | Sglect tag and
click. Create
Vaue to craate
|| mew value For iz

Inner Elzments
Relatiors

- Corstrants

B

[reb

<<C++Typename>>

The <<C++Typename>> stereotype can apply to Template Parameters. Therefore, Elements that have tem-
plate parameters could apply this stereotype.

. ITl:lass f : © | TClass
TemplateClase | - . | TypenameTemplateClags |- - - . . |==enumeration==
: : TemplateEnum
+TemplateOperation) |  |#=TClass=TemplateOperation) |
T T T
: ] I_ass | : e ais [ : : : d |_ ais _|
s S AT R i =
. [TemplateSignal | - : TemplateDatatype : ; TemplatePrimitive |
: TemplatePackage| TemplateModel »| - :

Figure 94 -- Elements that can have template parameters

In version 12.0, all elements that have template parameters must apply the <<C++TemplateParameter>> ste-
reotype.

If elements from old version apply the <<C++Typename>> stereotype, the translation will apply the

<<C++TemplateParameter>> stereotype and set type keyword tag value to typename. If not, the translation
will apply the <<C++TemplateParameter>> stereotype and set type keyword tag value to class.
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[ Clesssifier Templale Parameler - ==

Histary :| T Tlass

+
mes
¥ DecumentationfFypelinks b B oy
B Censtraints B Classifier Ternplate Parameter

Maramczcrcd Elernonk

CnFE

Anplied Sterentyn=

ernnrl'in-c:i.ﬁ.l L I'ﬂ' CLshonize

=k
B [TwEname enn

Foiaard

Figure 95 -- <<C++Typename>> stereotype

The <<C++TemplateParameter>> stereotype is being shown in

[X Classitior Tamplale Paramatar - ==

the figure below.

- Tans
wnF] Lonst-amts

E ?E . = = | iszcry :| & TCless »
----- E| Do unnen Lalio ipHy oerin ks = .. = o
L[ 1ner Eevznts a8 | 2 HL B
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Bl Classificy Template Faromctor

Peramelered Enwnl, & 10000

- |‘:{ i ||-:'nm|;|=:|
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Applicd 5

& lemplateidass]

C++Temp

i
.
|
i

o diieler [TemplcleFardineler] i+ SNET i) Er

E

Back

Foward

Figure 96 -- <<C++TemplateParamater>> stereotype

Old value

Translation

Template Parameter does not apply the
<<C++Typename>> stereotype.

Apply the <<C++TemplateParameter>> stereotype
and set type keyword tag value to class.
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E Classifier Template Parameter - ==

I E & = o= Histary :i@ TiClass

rTags-

¥

@a TiClass
.. JFE i i | ; 1
; DocurnentationfHyperlinks Profile: |~::.ﬁ.LL:=~ ¥ || Select tag and click
Create Value to create

«B| Inner Elements
BT o | B B =4 Eg Ed new value For it,

o Conskraints [r=
El----«_» = (=] e
L2 type keyword = class

Apply the <<C++TemplateParameter>> stereotype
and set type keyword tag value to typename.

Remove the <<C++Typename>> stereotype.

Template Parameter applies the
<<C++Typename>> stereotype.

[X Classifier Template Parameter - ==

= e | z
E % = o= Histary :| i Tlass w
(B TClass Tags-
LBl Docurnertation/Hyperinks || L . I -
&l | Profile: |~::F'.LL:=~ * || Select tag and click
""" Inner Elements i e Create Value to create
M B BX =¥ oo E= new value Faor it,
Lol Constraints (=
E'"'«.» LaC+H+Te
&= type keyword = typename
=rrowve al Edit-Malu

<<constructor>> and <<destructor>> in UML Standard Profile

These examples are UMLStandardConstructorClass class that has an operation named myOperation() which
applies the <<constructor>> stereotype in UML Standard Profile and UMLStandardDestructorClass class that
has an operation named myOperation() which applies the <<destructor>> stereotype in UML Standard Profile.

UML StandardConstructorClass o UMLStandardDestructorClass

" |z=destructor==+myOperstion)

==constructor==+myOperation)

Figure 97 -- <<constructor>> and <<destructor>> stereotype Example in Class Diagram
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<<constructor>>

The <<constructor >> stereotype is being shown in the figure below.

El:}p:rr:ltinn - myUperation

|E g = = =ictaby ¢ 43 +rpoparston TRLsacardi ooy storlazs] [ |
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4Bl Language broparties e =

[ conszructor [opesanicn. TUPIL Standard PrafieiMageli-as Hechls]

e Fien b Lo eard Hel
BT ==

Figure 98 -- <<constructor>> stereotype

Old value Translation

Operation applies the <<constructor>> ste- |Apply the <<C++Constructor>> stereotype (c++
reotype in UML Standard Profile. ANSI profile).

Remove the <<constructor>> stereotype (UML
Standard Profile).

X Operation - myOperation |z|

| IEE . = = | iskary :| & +myDperationd) UMLSEandardConsbruckarClass] V|

Docurneatat anl lvperlinks
Parameters
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] o
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I amgniAage Prnpectirs

o Bt B Peoperties: Al W I[ﬂ Cuskormize
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Cner

Appli=d Steisok-pe

Close Back Forward Help

<<destructor>>

The <<destructor >> stereotype is being shown in the figure below.
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E Uperation - mylperation
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Figure 99 -- <<destructor>> stereotype
Old value Translation

Operation applies the <<destructor>> ste-
reotype in UML Standard Profile.

Apply the <<C++Destructor>> stereotype (c++
ANSI profile).

Remove the <<destructor>> stereotype (UML
Standard Profile).
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Tag Value

C++ThrownExceptions

The <<C++Operation>> stereotype can apply to an operation.

OperationClass

-treyditribute ; it

+0perationClazz0)
==C++0peration==+myOperation] | voidfC++ThrovenExceptions = none}

Figure 100 -- C++ThrownExceptions Example in Class Diagram

In version 12.0, all operations must apply <<C++Operation >> stereotype and default throw exception tag
value is any.

The C++ThrownExceptions tag value is being shown in the figure below.

X Operation - myOperation

Documentation/Hyperlinks
i B Parameters

------ . Template Parameters

------ . | Relations

......

------ . Constraints

...... . Language Propetties

:._l;—|

Close

'ﬂg = = History @ & +myOperationd) @ void [OperationClass] v%
' o +myOperation) ¢ void rTags-

| Profile: | <Al
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E [ e \.plCILILIII

++ThruwnE:-:cepl:|un5
El A 8

L OB getter,l'setter For attribute

| Walue
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W

o] e

T¢@@é
]

Figure 101 -- C++ThrownExceptions Tag Value

Old value

Translation

Operation does not apply the <<C++Opera-
tion>> stereotype in old profile (C++ Pro-
file).

tag value to any.

Apply the <<C++Operation>> stereotype in new
profile (c++ ANSI profile) and set throw exception

Operation applies the <<C++Operation>>
stereotype in old profile (C++ Profile) and
set C++ThrownExceptions tag value to
any.

tag value to any.

Apply the <<C++Operation>> stereotype in new
profile (c++ ANSI profile) and set throw exception

Remove the <<C++Operation>> stereotype (old
profile) and C++ThrownExceptions tag value.
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Operation applies the <<C++Operation>>  Apply the <<C++Operation>> stereotype in new

stereotype in old profile (C++ Profile) and profile (c++ ANSI profile) and set throw exception
set C++ThrownExceptions tag value to tag value to none.
none. Remove the <<C++Operation>> stereotype (old

profile) and C++ThrownExceptions tag value.

E Uperation - mytlperation

B % - = Hstory @ 3 +mpeopecaicni) wod [Oparanolz=ss] VI
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Constructor and Destructor name

This example is myClass class that has operations named myClass() which is the constructor and
~myClass() which is the destructor.

myClagss

+hyClass()
+myClassl)

Figure 102 -- Constructor and Destructor name Example in Class Diagram

The Constructor and Destructor name are being shown in the figure below.
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| E Class - myClass

B % - = = Histary || = myClass
|! myClass A | |- Operations
Ek mentation/Hyperlinks = ;
i s msEt G
! Marme Return Type i Classifier l
Bl General
+ myilass E myClass
+ ~myiClass = myClass @]
LIp Cronair Clone [reletke

Close

Forward

Figure 103 -- Constructor and Destructor name

Old value

Translation

Operation name is the same as the owner’s
name.

Apply the <<C++Constructor>> stereotype.

[HcClass - myClass
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-3 Ta= 4 ]

El ol Hrdinls = _::

Tt Dack:

Tarveard

Help

Operation name is ‘~’ + the same name as the
owner’s name.

Apply the <<C++Destructor>> stereotype.
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E Class - my(Class
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Data type

bool

There are five cases of using bool data type such as Attribute type, Parameter type, Return type, Actual in Tem-
plate Parameter Substitution and Default in Classifier Template Parameter. MagicDraw will change old bool

data type to new bool data type in new profile.

...........................................................................................................

BoolClass

-ty Attribute © bool

+myperationt myParameter ; bool 1 bool |

ITClass = haal E
BoolTemplateClass | - L R R

""" - Trogssl
L — - :
ArrayClass | - - - - .

;1-.. ..............
==hind== |Z =TClass-=hoal=
......... et e

K
TemplateBindingClass |~

Figure 104 -- bool data type Example in Class Diagram
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Attribute type

The old bool data type in Attribute type is being shown in the figure below.

[N Property - myAttribute @

Bk B e =

Histary @

& -myaktribute @ bool [BoolClass] v|

B esbue :bool|

iy Atkribute
DiocurnentationHypetlinks I
Relations

..... Tags

e Constraints

B Language Properties

Bl Property
Marne
Cualified Mame

| >

myAktribuke

BoolClass: i attribute

Back Eaorward
Figure 105 -- old bool data type in Attribute type
Old value Translation

Old bool data type in old profile (C++ Profile).

Change to the new bool data type in new profile
(c++ ANSI profile).
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Parameter type

The old bool data type in Parameter type is being shown in the figure below.

m Parameter - myParameter E

E2 Iﬂg e o= History | @ myParameter : bool [EoolClass: myDperation) v|
+ bl

rmyParameter

myParameker

: .. ?nﬂ::rmEElg::;l-lT;.vapEr|ll'|k5 8 353 E'-i Properties: Al |ﬂ Custu:umlzel
-IE| Relations O Pt E— B
" ians : MName myvParameter =

- Cnner 2+ Operation myPara. ..

Language Properties

Applied Stereotype

Close Back. Eorward

Figure 106 -- old bool data type in Parameter type

Translation

Change to the new bool data type in new profile
(c++ ANSI profile).

[ Parameter - myParamelen E]

| E ‘& = o= Hisloew | &1 inyParan ieler o+ ARST pralie: delabypes oool [SuulZ s i Dpera,, = |

Old value
Old bool data type in old profile (C++ Profile).

{3‘ Wk wParamazar | c+-+ AMSI P ||h||-| 1dakak- L1 I:l:l:l -rn,-'F'ara‘rlete-r
Fos E Do 1 alivs yHrperlinkz = : T -

-5 Trrer Eloments B B O Mroporhics: | Al o [ Custorize
s3] Relabiors P arates - |
e, Marme Faramete” 2
Cargirarks :

i : e 2 oy Cperation] meParam=zer o+
o] Laguaye i er i )
Applizd Sorcacype ox C+HParamezer :ramct:'] [+ AT
—+ 833 arcfle datatypes] [ L) o

Furwdry

Eadk:.

Return type

The old bool data type in Return type is being shown in the figure below.
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Conversion from old project version

Ed % IEI =R Hekory :| B bool [BoolClass:imydperation] h*|

DiocurnentationfHype-links

i = | A - hod ey i
-{E) Inrer Elements = st PVDPErtIEhlm—V"M

Relztions

._El arameter A |
- 1ags Hame =
; Constrainks : |
i Qwnzr +nyOperation myPara...
Languace Prapetties . s (g

asppled stereotype

“vpe ModiFiz

| Direction

Close Back.
[ close ]

Figure 107 -- Figure 57 -- old bool type in Return type

Old value Translation
Old bool data type in old profile (C++ Pro- Change to the new bool data type in new profile
file). (c++ ANSI profile).

EPurunEler -==

< (e}

Hstary :| @ ¢ o+ AKET profie (datatvpes:ibocl |Boolllass: iy Operation |

B EX Freperties: Al w % Custonize
E.EI f-‘-*rr':::-:--.'.i«w - ;H
ioip MHama =
LCnsCraincs B
Laneuags Properties D.-'-.In.a' 3 +myOperationd myParareter 1 o—+ 4.
Aarlied Stereotype «% C+—Paraneker [Pararreter] [c++ ARSIE
ool [--+-+ ANSI profile; dak dtypes, W)L
1vpe *od Fler
Drrection @ i _ES|

Back Farveard Help

Actual in Template Parameter Substitution

The old bool data type in Actual in Template Parameter Substitution is being shown in the figure below.
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Conversion from old project version

X Template Parameter Substitution - == @
¥

w7 TiZlass-=baoal

=T

Documentation/Hyperlinks

Tags
tfBl Constraints

E % e = Histu:ur';.-':!

—2z
=3 B B Properties: Al w |[B€ Customize

,EI .i-zr';u'.-F-:'s'-.'—.': Paramekter Subsktitution Lol
To Do |
Active Hyperlink,

Applied Stereotype

Applied Stereotype Instance

Cuwned Comment;

Cuner o Template Binding[Te...
Cwned Element

Ciyned Ackual

Close

Forward

Figure 108 -- old bool data type in Actual in Template Parameter Substitution

Old value

Translation

file).

Old bool data type in old profile (C++ Pro-

Change to the new bool data type in new profile
(c++ ANSI profile).

EE Tamplate Parameter Substitution - ==

Histary | =T TClass-=hodl

=

Iy

A Documentztion/Hyperlings
A& nrer Eloments

El Tays

L] Constraints

=
-

24 B Er Propertizs | Al w (|5 Castomize

emplate Parameter Substitukion

|

To Do

active Fyperink

apalied Sterentvpe

apolied Sterectype Instance

Jwned Comnment
2 Template Bindirg[Templat=EndingCla. ..

“urer
wned tlement
Znaned Actus

actual

Foreard
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Conversion from old project version

Default in Classifier Template Parameter

The old bool data type in Default in Classifier Template Parameter is being shown in the figure below.

m Classifier Template Parameter - == [E

% e o= History :| (3 TClass = bool v|

ST

DocumentationHyperlinks
Tags

8 B: BX Properties:| Al v [& customize

e Conskrainks .E| :.:--_'.-'.;;':::.'a'-'-"-i' Template Parameter |
Parametered Element B 1lass
CIMnEr [ [BoolTemplateClass]

Applied Stereatype

Active Hwperlink,

Applied Sterectype Instance
Cwned Comment

Owwned Element E Tilass
Owned Default

[ baool [C++ Profile] & |

Figure 109 -- old bool data type in Default in Classifier Template Parameter

Old value Translation
Old bool data type in old profile (C++ Pro- Change to the new bool data type in new profile
file). (c++ ANSI profile).

E Classifier Template Parameter - ==

E F L= Hetnky | T ~lass = harl "

i | mrrnmentatinmfvnecdinks )
E ‘Mner Elemzrts Hi E‘i EZE Praperties: Al ~ ||g Tnstnmize

B Tage Bl Uassifier Iemplate Farameter ]

" S ] A'
-] Censtraints Paranetersd Clermsrk E 1l
Crunet % [ScolTemolatedass] |
foplied Skereokype #% ChdTemplateParameter [emplstePar

L-Hee Hunerlink
Aorlied Skereotype Instance =21 io-++ ANEL profie C4H4-TemplakePa, |
oawned Zammert

TZIlass
Owuned Zlerrenk = >
E o+ ANTT profie iC++TemalakeParar

Orwned DefFauk

T 5 - <05 i o eI

bad Farward
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DSL customization

This chapter describes how to customize tag values that transform from stereotypes in old C++ profile and lan-
guage properties.

Operation and Constructor

There are Inline and Virtual in Operation Language Properties that translate to Operation tag values.

BHNc+ +0peration - myOperation

B | o History :| £ +myOperation() @ void [OperationClass] s

Oy Operation() @ woid -C++ Language Properties

----- DocumentationHyperlinks 8 E"i E'-ﬁ

----- Parameters =

----- Template Parameters =] General

..... Relations Throw exception none

----- Tags Explicit [ ] false

----- Constraints Iritialization list

----- Language Properties CIE"”E rug__:)

----- i_++ Language Properties valatile [ False
@Etual [#] true 3

Linkage

Figure 110 -- tag values in Operation

There are Explicit and Initialization list in Operation Language Properties that translate to Constructor tag
values.

[N c++Constructor - OperationClass

B L History i 3 +OperationClassi) [CperationClass]

& +OperationClass() ~C++ Language Properties
EI--- Documentation/Hyperlinks

: e i
----- Parameters — a e
----- Template Parameters 2] General
..... Relations Throw exception
----- Tags Explicit true
----- Constrainks Initializakion list myﬂttribute{nD
----- Language Properties Inline ﬁ Falze
5|0 -++ Language Properties Yalakile D Falze
Yirtual [] False
Linkage

Figure 111 -- tag values in Constructor
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DSL customization

There is C++ThrownExceptions tag value that translate to Operation tag value.

E C++0peration - myOperalion @

E % B

| listary :| 2 HmyOperation’)  void [OperationClass] s |

2 +myOperation) @ void
Dacumentation/Hyperlinks
Parameters

Temnplate Parameters

Rzlations

Canstraints
: Language Propetties
i

C++4 Language Properties

-_++ Language Propzrkies

W=l General
Throw exception

ExplicIt
Initialization lisk
Inline

Yolatile

Wirtual

Linkage

[]false

tree
[]falze
trie

Close

Forward

Figure 112 -- Throw exception tag value in Operation

Attribute

There are Abbreviated initialization, Bit field, Mutable and Container in Attribute Language Properties and

Array from Type Modifier that translate to Attribute tag values.

m C++Attribute - myAttribute

E % O =

Hiskory :

O -meAkbribuke :ink"wolatile £ [0..%] [AttributeClass] |

Innet Elements
Relations

o -mAttribute @ int"volatile £ [0..%]
DocurnentationHyperlinks

rZ4++ Language Properties
| & B B
El General
- Linkage
_ bype declaration []false
bbreviated initialization || False
Bit: field 4
Mutable Erie
|| Container list =T =
| N array [15]

Member class
Signature

Close

Forward

Figure 113 -- tag values in Attribute
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DSL customization

Generalization

There are Virtual inheritance and Inheritance visibility in Generalization Language Properties that translate
to Generalization tag values.

[X c++Ganeralization - <> E

E E == Histary :| A C+Generalizetion[ChildClass - ParentC ass] [ChildClass] V|

||~ C++Generalization[ChildClass - ParentClass] ||C++ Language Properties
DacurmentationHyperlinks
Canveyed Information R
Inner Elements 8§ General
B Tags Yirbaal inhetitance
Zonskrainks

C++ Language Properties

Figure 114 -- tag values in Generalization

true

Inheritance visibility praotected

Enumeration literal

There is value from <<C++EnumerationLiteral>> stereotype that translate to Enumeration literal tag value.

m C++LiteralValue - literal

B = o= History &« literal [EnumClass] V|

o literal T4+ Language Properties
- . Documentation/Hyperlinks
! . Deployed Artifacks

B nner Elemnents

= Relations

=] .ﬁeneral

Figure 115 -- tag value in Enumeration literal

Namespace

There is value from <<C++Namespace>> stereotype that translate to Namespace tag value.
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Profile constraints

Nc+ +MNamespace - MyPackage

History :| £ MvPackage

BR[O e =

|E| MyvPackage

: - Diocurnentation)Hyperlinks
- Template Parameters

B Irmer Elements

B Relations

riZ++ Language Properties

=l General
nique namespace name

myMamespace

- Tags
- Canstraints
...... =

C++ Language Properties

Forward

Figure 116 -- tag value in Namespace

Template parameter

There is value from <<C++Typename>> stereotype that translate to Template parameter tag value.

E C++TemplateParameter - <= @

Histaty :| T Trlacs

BE% [0« =

rZ4++ Language Proparties

B) o

=l General

i Tlass
DacurmentationHypetlinks
Inrer Elements

Tags

El-g BX

_anskrainks Signature @ [T =nameT emplatecla: TemplateCreratiorn [
BN+ + | Angiiage Propetties | vae keyord tvnename:) [

Figure 117 -- tag value in Template parameter

Profile constraints

This chapter describes all constraints added by the ANSI profile.

Operation

e isQuery set to true can only apply to member operation (non global)

e virtual tag set to true can only apply to non static member operation.

Constructor

operation with <<C++Constructor>> stereotype

e Name should be the same as the owner’s name.
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Profile constraints

Destructor

operation with <<C++Destructor>> stereotype

e Name should be ‘~’ + the same name as the owner’s name.

Global

Class with <<C++Global>> stereotype :

e Name length should be 0.

All operations and attributes should be public.

Only one global class by namespace.

Owner of global class can only be package

Typedef

Class with <<C++Typedef>> stereotype :
e One and only one <<C++BaseType>> dependency from a <<C++Typedef>> class.
e <<C++BaseType>> supplier dependency can only be Classifier or Operation.
e <<C++Typedef>> class can not contain attribute and operation.

e Only one inner Class or inner Enumeration is valid.

Friend

Dependency with <<C++Friend>> stereotype.
e <<C++Friend>> client dependency can only be Class or Operation.

e <<C++Friend>> supplier dependency can only be Class.



New in MagicDraw 12.1

CG Properties Editor

E CG Froperties Editor
Propetties | Relations || Subobjects

B
Ll General
Default attrbuke bype: int
Dafaulk makhed rebuen brpe i

Fle Srparabne Farmak

Header Filz extension
raln file extension
E Delaul. Reluri ¥alue
rx’g;cl
char
daLblz
el
irk

lemg double

lcna ink

short In:

signed char
unsigned char
1hdane ik
unEaned ong ink
i |l il

.\l.:char_t _/l'

L= = R = == R = Y = N = Y e [ == [ == [ == [ =i ==

Hedp

Figure 118 -- New properties

File Separator Format

This property is used to indicate the format of file separator used in code generation.

Default Return Value

Now you can set the default return value, which will be used for generating function body for new function. For
example, if the default return value of bool is set to false and generated the function shown below will be cre-
ated in .cpp file.

bool func(); in .h file,
bool func()

{

return false;

}
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New in MagicDraw 12.1

Roundtrip on #include statement and forward class declaration

From the previous version of MagicDraw, the #include statement will be generated only at the first generation of
a newly created file. According to this, it prevents user from doing roundtrip code engineering. Therefore,
#include statement and forward class declaration are mapped to the model in MD 12.1. See the mapping sec-
tion for more information.

At the generation time, the required #include statement will be generated by collecting data from model. Include
generator will collect include information from

-Property

-Generalization

-Parameter

-Template Parameter Substitution
-Template Parameter default value
-Usage

Note: The usage relationship corresponding to the #include statement is also created in the model

Property
Model Code
#include "B.h"
R ELTITRTPPTTIIRPPRINY PRRTRTSTPPY RERPETITITY EEERTRPRES . class A{
u.:urr::cﬁ:-:-ﬂ -:m:::n-‘n‘.--ﬂ 2* 13'. ‘
T }i




New in MagicDraw 12.1

Include information will be collected from both normal property (i) and association end property (j).Generaliza-

tion
Model Code
#include "B.h"
class A:B{
R -w
’ A 2] . By &] };
I o
I II
' [
|- ;
_L 15
A 1
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New in MagicDraw 12.1

Parameter

Model Code

Z- RO L . . ELTway =) :
| A = | Be =
: e bi

TR ,

' I

| i

. [

! [
IR L

G B
+iurcli; B )

#include "B.h"
class A{

public:
void func(B 1) ;

Template Parameter Substitution

#include "B.h"
template <class Tclass>
class TP{};
class A({
TP<B> 1i;
}i

Model Code
St ==C0mpanel==3
A il B.h ﬂ
r'l -\‘
IS \ :
o I
. S, ﬁ— ﬁ I
& L — I
[ TPaTCInss B o
T i1
i B
o i
nthj:-b
|
|
TP<TClags. - »B>
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New in MagicDraw 12.1

Template Parameter Default Value

Model Code
#include "B.h"
template <class TClass=B>

q:curmmerﬂr:{l : ﬁ{mmmnem::::@ : class A{};
A.h B.h :
e . B N
l . : |
| : 2
| ! o
,ﬁz : o
- Teass =B | i
I. — el
A B
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New in MagicDraw 12.1

Usage
Model Code
#include "B.h"
.................................................................. class A{
==comnponent== o B . ==Gomponent== :
Ah 2] : B.h Z] : }i
T T .
I I
o R CET I EEEE SRR, P
..... I . . . L e e - . I ..
I [
L R Lo
n . : B
qca.,:se::p'
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New in MagicDraw 12.1

Project Option and Code Generation Options

Project Options

- General profact optiors
B2 Dvagram Info
[T Symbels propertios styles
Bl Coafauk (Default)
-2 Shapes
[l Paths
=i Diogram
---i¥ Stereckypes
¢ Cods Engineering
gl Cade Geperation
_ﬂﬁ Rewearse
-] Java Language Options
e Corusos Opcns |
81 C# Languags Option
51 COREN TOL 3.0 l2nguags o
51 DOL Language Options

[ |

C++ Language Optichs

. Generabe opening bracket in new e
Ganerake spaces
[[] Generate empty documentation
[[] Generate methods bady into cass
[] =enarzte field inftidization inta class

@M'lm‘t‘c rEmovE UNNBCEssay Usage refabonship }

Camumentation

Styler Sty 1
Trchude Paths:

Use explot macros

Header:

i [l =

|

Prevnew

i ~
" D) ClassAh
i

Aiindet CLASEA_H_H
#dating CLASIS_H_H

-
* ZampleClass de=cripdion
“

wlass Clasa,

1

publia:

-

*rampleOperation desoription [absh
=

wirbal woid sampleOperation] Classs
-

* zampleOperabion? dezciiplion

-

woid gampleDperalion ) F

L

Reset to Defaults

Figure 119 -- New Option in Project Options

If this new option is selected, the same option in Code Generation Option dialog will be selected as shown

below.

E Code Generalion Oplions - UnLitkd1 E

— Dmbpr Divarkney

] 55l e emrkiny dinalury

| 3

|| Reverse before generation
If elemen: deket=d From moeds]. ..

tg Celztz code

P -
{_ Comment code

[ kr snaresin plars of b

Mambzr of spaces

@ Aubomatic remove UnNedessary usags relati-:uns@

E | Cawat |

Help

Figure 120 -- New option in Code Generation Options

165

Copyright © 1998-2011 No Magic, Inc.



New in MagicDraw 12.1

If the user generates code with this option selected, code generator will automatically detect and remove
unnecessary usage relationship from model. See the example below for better understanding.

Model Code
//X.h
#include "Y.h"
=<components»:3 | <<componerts»cy | class X{
Xh  Th— — — — e Yh Y £();
we|)gEns };

|

I

L -

7 v

% Y

+) Y

From model above, if the user removes function f():Y from class X, in the model point of view, the usage from

X.hto Y.h is not necessary.

ddnnmpnn&MbbE{]

==componehit==
gj ————— = Y.h

X.h

| |
I |
v ¥
X Y




New in MagicDraw 12.1

See the difference between outcomes when selecting and not selecting Automatic remove unnecessary usage
relationship.

Automatic remove 'Model Code
unnecessary
usage relationship
Selected //X.h
................................................................ . #include "Y.h"
}| ==componeni== = COMPOnErt== : class X{};
: %h =1 Y.h &l
T
| |
| |
& B
X ¥
Not Selected //X.h
.............. n1 n1 Class X{ } ;
CECOMEONEn == CECOMEONEn=*
: %h 4] Y.h g]
|
|
- v
x L
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New in MagicDraw 14.0

New in MagicDraw 14.0

Support C++ dialects

C++ code engineerint set in MagicDraw 14.0 supports three dialects
e ANSI — conform to ISO/IEC 14882 specification for C++ programming language

e CLI - conform to ECMA-372 C++/CLI Language Secification base on Microsoft Visual studio
2005

e Managed — conform to Managed Extensions for C++ Specification introduced in Microsoft
Visual Studio 2003

Note The syntax under Managed dialect is deprecated in Microsoft Visual
studio 2005.

- £ LML Stardard Profile < <)

i = % Z all
) - = cogineeting
lava

N it Scurce ] Java Byteoode

Genetabs C+4

Ched: Sipntar y C#
CIL

Update C4-+ Languans Properties and Praflas

; GR| CIL DEassembler
Lpdate C# Lenguage Properties and Profles B
» CORBS IDL

Shiow Full Types In Browser

w| Show Shereotypes in Brovwssr

Show Code Engnesring Sets

Chew usdliary lesourcas

Reverse

Fefresh

Figure 121 -- New dialects in C++ CE
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New in MagicDraw 14.0

CG Properties Editor

169

N ce Properties Editor,

Properties | Relations | Subobijecks

Bl General

Default attribute bype
Default method return bype
File Separator Farmat
Header File extension

ink
woid
Defaulk

( Interactive mode

False

Main file extension

cpp

(F‘arse error before stop (O=newver stop)

{Parse includes

False

(Shu:-w message for nok Found includes

true

e A L

El Default Return Yalue

biool

char

double

Float

ink

lana double

long ink:

short int

signed char
unsigned char
unsigned ink
unsigned long ink
unsigned short ink

wchar_t

-
.
L
2 1]

o o o o o o oo oo oo o

Cancel

Figure 122 -- New properties
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New in MagicDraw 16.8

Property
name

Interactiv
e mode

Parse
error
before
stop

Parse
Includes

Show
message
for not
found
includes

Description

If enabled, user will be questioned during the reverse process when the parser cannot decide
whether the symbol is a class or namespace.

For example

If you reverse the following code

class A {
B::X 1i;
}i

The parser does not have enough information to decide whether B is class or namespace.

E Question P§|

'B'in 'B.%' can be a class or a package, Which kind of element would you create For ‘B

-Yes : Package
Mot Class,
Yes Ta Al Mo To Al

Figure 123 -- Question dialog for interactive mode

NOTE If the default mode, not interactive mode, the reverse module will automatically do the
best guess according to the information in code.

This property allows users to specify the number of errors to ignore before the reverse process
will be terminated. The user can set the property to zero to allow CE to reverse all code before
stopping.

If set to false, the reverse module will reverse only the selected files and ignore all #include
statements.

Used to display messages in the message window when the reverse module cannot find the
files included in the #include statement.

NOTE You have to set the property Parse Includes to true in order to use the property Show
message for not found includes.

Doxygen-after-member documentation

NOTE

This feature only works for import-code-only mode.

A doxygen documentation after a member is reversed now, the comment after the member should use the spe-
cial doxygen tag used to mark a documentation after a member.

° l/**<l

o '/fI<



Tutorial
o /i<

@see on documentation

NOTE This feature only works for import-code-only mode.

Documentation with doxygne @see tag is reversed with a link to the model. The documentation should use one
of the following special doxygen tag to describe an @see element.

o @see
e \see
° @sa

e \sa

NOTE The documentation must be in the form of “@see element”. Only one ele-
ment follows @see will be reversed as an element link in model docu-
mentation.

Symbian macro

The following macro definitions have been added to the explicit macro list.

// Symbian macro

#define L(string) TPtrC((const TText*) string)

#define LIT(name,s) const static TListC<sizeof (s)> name = {sizeof(s) —l,s}
#define LIT8(name,s) const static TListC<sizeof (s)> name = {sizeof(s) -1,s}

#define IMPORT C /* declspec(dllimport) */
#define EXPORT C /*_ declspec(dllexport) */

#ut NONSHARABLE CLASS (x) class x
#define NONSHARABLE STRUCT (x) struct x

#define GLREF D extern
#define GLDEF_D
#define LOCAL_D static
#define GLREF_C extern
#define GLDEF_C
#define LOCAL C static

Type Modifier

In order to correctly generate code, the user has to put type modifier in the correct format. The dollar sign, $,
will be replaced with Type.

For example, If you want to generate the following code,

class A

{
}i

const int* const 1i;



Tutorial

type modifier must be set to “const $* const” as shown in the figure below.
E Class - A [g|

E % ‘F‘ = History ;| 5 &+

= Al
1B Documentatio ) )
EI akkribures 2| 2 L B Properties:| Al w [ Customize
E"D Mame i -

Cualified Mame

Type & int [UML Standard Profile: :Ma...
Type Maodifier consk $% const
Consl Yisibility public

< ] > | Default Yalue v/

Figure 124 -- Type Modifier Example

Global Member

The new C++ ANSI profile allows you to model C++ global member. In order to do this, please follow the steps
below.

1. Create a class
2. Apply stereotype <<C++Global>>

==C++Glabal==

Note You can leave the class unnamed. Name of <<C++Global>> class
does not have any effect on code generation.

3. Create members, attribute and function in this class. All members should set their visibilities to
Public.

==C++Glabal==

+i:int

|+ char 7 void |- -

See "Global functions and variables", on page 94 for example.

Typedef

With new C++ ANSI profile, you can model both normal Typedef and Typedef of function pointer.
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Tutorial

Normal Typedef

The steps below show you how to create the model that can be used to generate the following code.

typedef int* INT PTR;

1. Create a class, apply stereotype <<C++Typedef>> and name it with typedef name. In this case,

INT_PTR.

INT_PTR

==C++Typedef==

2. Draw Dependency relationship from such class to base type element. In this case, int.

IHT_PTR

==C++Typedef==

==dataTypes==
int

3. Apply the Dependency with <<C++BaseType>> and set type modifier value of Dependency to

u$*u.

[ C++BaseType - <>

E% B« =

Documentation
Corvewved Infor
Inner Elements

Conskraints
- C++ Language

Histary ;| -7 C++BaseType[INT_PTR - UML Standard Profile::MagicDraw Pr.., | |
oE
el = E"i E"i Properties:| Al w (% Customize
Client B INT_PTR 3
Supplier @ ink [UML Skandard Prafile: (MagicDraw Profile
Applied Stereokype «% C++BaseType [Dependency] [c++ ANSI pro
Ackive Hyperlink,
Ta Da
Elerment ID
Type modifiers
Header inchide i
Implementation inchide b

==C++Typedef==
INT_PTR

=z=iz++BazeTypess
tipe madifies ="

Typedef of function pointer

==datalype==
int

CE e e e e e P

The steps below show you how to create the model that can be used to generate the following code.
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Tutorial

typedef double (*funcPtrType) (int, char);

1. Create a class, apply stereotype <<C++Typedef>> and name it with typedef name. In this case,
funcPtrType.

=+ Typedet==
funcPtrType

2. Create an operation with function signature type of function pointer in <<C++FunctionSigna-
ture>> class. The operation name does not have any effect on code generation.

Note If <<C++FunctionSignature>> class does not exist, create a new one.

~=Z++FunclionSichaturas-=

+1 i, char 1; doukle

3. Draw Dependency relationship from funcPtrType class to f(int, char): double, apply
<<C++BaseType>> to the Dependency and set type modifier to *$.

==C+FuncltionSignature==

==C++Typedef==
funcPtrType

S [FTuncPLr x int, y o char ) doubleg= — shiT el RN

ftype madifiers=""§"} -

See Typedef for mapping example.

Function Pointer

The steps below show you how to create the model that can be used to generate the following code.

class A

{
public:

float funcl (int x);
}i

float (A*funcPtr) (int) ;

Suppose that the model for class A is already created.
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1. Create attribute with name, in this case, funcPtr and apply <<C++FunctionPtr>> stereotype. In
this example, funcPtr is created in <<C++Global>> class means that funcPtr is global mem-
ber.

==C++labal==

- [==C++FunctionPtr==+funcPir

2. Create an operation with function signature type of function pointer in <<C++FunctionSigna-
ture>> class. The operation name does not have any effect on code generation.

==C++FunclionSignature==

© |+ int ) float

3. Draw a Dependency from funcPtr to f that is just created in <<C++FunctionSignature>> class
and set <<C++BaseType>> stereotype to the Dependency.

caC++lohals= : : : : : ==C++FunctionSignatures=

: : ;:-:C++B:aseTyﬁe:~:~ : :
. |==C++FunctionPtr==+funcPtrl- . —  —  —  — — —. —. S+ it 3 float d -
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4. Open specification dialog of <<C++BaseType>> Dependency.
Put *$ as value of Type Modifier in C++ Language Properties.
Set Member class to class A.

E C++BaseType - ==
E E L Histary i " C++BaseType[funcPtr - f] »

,z_" C++BaseType[funcPtr - F] —C++ Language Properties
Canveyed Infarmatian =y p—
= i i 2| =+ = &
DocumentationHyperlinks

Inner Elements
b Reelations

B General
Member class

Type modifiers

o =

==C++FunctionSignatures= |

=aC++Glohal== ,
: : z=C++BaseTypes== :
Do [EECatFunctionPtrEsHuncPe- - — - —  — o — — — — Zaf( int 1 : float d--:
ftype modifiers=""§", - "
memberclass=A} . - oo

......... 9o o0ooo ool dolge oakoa

See 3.16 Function pointer for mapping example.

Friend

With new C++ ANSI profile, you can model C++ friend, both friend class and friend function.

Friend Class
The steps below show you how to create the model that can be used to generate the following code.

class A{};
class B

{
}i

friend class A;

1. From the existing classes, A and B, draw dependency from class A to class B.
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2. Apply stereotype <<C++Friend>> to the dependency

Friend Function

To model friend function, do the same steps as modeling friend class.

class A
{
void func (int 1i);
}i
class B
{
friend void A::func(int 1) ;
}i

1. From the existing classes, A and B, draw dependency from func in class A to class B.

See Friend declaration for mapping example.
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How to specify component to generate code to

For general case, if the user adds data from a model in Round Trip Set (as shown below), the default compo-
nent, in this case A.cpp and A.h, will be added to code engineering set, which means that on code generation,

class A and its members will be created.

[ Round Trip Set

Wiarking Direckory; | CDocuments and Settings\boyd\Deskiopt TESTGeRErate |

Wiarking Package: | Data

&dd Files | &dd Data from Madel |

all daka:
B Data
[=-E1 File View
L f UML Standard Prafile (LML
EI ¥
..... i |
L. B
£ | >

I Add l Set:
S Inkitled ] 020 000 0:0 (C++
[ e ] : -- A.cpp 000 000 000
- A.h 0:00:0 0:0
[ Add Recursively ]
Remove
[ Remove Al ] < | [ *

Cancel

However, MagicDraw allows user to specify the component to generate the model into by using Realization.

See the figure below for better understanding.

E MagicDraw UML 12.0 - Untitled 1 mdzip [C:\Documents and Settings\boyd\Desktop\TESTGenerate’]
i Fle Edt Wew Layout Diagrams  Options  Took  Analyze  Teamwark  Window  Help

D) oo, ..Toenatemomet.mon o ([ (06 55 156 7 5 151 ) e 2 5 ) P I 5

o

i Contan..

Caonbanment
i
E-{i=) Dats
D - File view
[
-4 Ah
E|-|=',|_:I Ll Standard Peofile [UML_Scardard_Profile, =ml)
H-{Ow
E"EB':'  AnSE peofile [C44
w23
=]
e E] Untedt
El--§7 Cade engineering sets 0:0 0:0 0:0
e+ Untitled] 0+
Em Acpp
=i Ak

s

& Inheitance] B0 Dlagrams | <o Model Ex

AnE1 Profile -r!'l'|

a !X

235 Foom | B Documercation
Loom

E2] Propertias

Ready

2 Untitled

[]&

T Comman

1 b X

b -ficofia-fiafixne

(= Note

abs Text Box -

A1l M

Use Case Diagram |

[ Implermantation D,
E Composite Struct...

Irfnrrrml:ianlm |

[P Prafiing Mechanism

4

*

& Companeee -
Ah EI
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When drawing the Realization from component A.h to class B. Class B will be added to code engineering set as
you can see in the red circle, which means that class B will be generated in A.h.

You can also specify component to generate global member as shown in the figure below.

B MagicDraw UML 12.0 - Untitled 1 mdzip [C:\Documents and Settings\boyd\Desktop\TESTGenerateai]

i File Edb Vew  Layout Diagrams  Optiors  Took  Analyze  Teamwsork  Window  Halp

D) 2 oo Toomerateiumisodt mion [ £ 5 ) (8 20 = ) o) ) ) 2 ) S

iz Contan..
Cankainmens

BT =

(=41 A.cpp

B Intwntance] 80 Diagrams | <= Model Ex

(=L

- A
: |‘£I--|:‘|_-I UL Standard Profie [UML_Standard_Profie,<ml)]
N-Not
P E-Eg o+ ANST prafie [T+ _ANST_Profile. ]
=0
CoE-E A
{ _E B
[ Untiled)
[E)--£# Cods engireering sebs 0:0 0:0 0:0
[]--c4s Unbitled] (C++)
(- A.cpp

3% Zoom | By Documercation | EE Propertizs

|2 Untitledl

[&]&
[ Comman
=2 Mote
abo Text Box
_E Anchor
= Corkanment
A Dapardency
---- Separator

Class Diagram
Bzaiztion -

o Agorepation ¥
o Compositon  *
L Redegtion *
i) Usage -
o Bbstraction  *
[=] Inskarce

# 1 ml

g

1 x

E&_ig/rlgé-léﬂli%cmﬂ i

"~

wal+Ciobak== .
s componentss :
ronentrg ]

+ furel ink ] woigft—

Loom

0y

Ready

[ Use Cose Diagram |
5] T plerrmntation D. .
[ Composite Struct.... |
Irfarmaticn Flows |
[ Prafiing Machanism || <

@see support for import-code-only mode

Documentation with doxygne @see tag is reversed with a link to the model. The documentation should use one
of the following special doxygen tag to describe an @see element.
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Example:
/ * %
* Sample class )
*/ Conkainment
class Sample {}; |$ axs @IE v B
/x* EE Data
* @see Sample B File igw
* \see Sample E IUML Standard Profile [UML_Standard_Profile. xml]
* @sa Sample E-Eg c++ ANSI profile [C++_ANST_Profile. xmi]
* \sa Sample E Sample
*/
E-E samplez \__
class Sample2: Sample {}; L -2 Relations Sample is reversed as a
L & Generalization[SampleZ - Sample] link to Sample class in
Do the model,
----- Unititled1
EEI---@ Code engineering sets

%% Zoom-  [2] Documentation Properties

Documentation
Documentation of Class Samp

MHML A [P a7

Dsee Sample
Yeee Sample
fIsa Sample
2a Samnple

:v:B I Ucc

Navigable short cut from model link in documentation
e Ctrl + click

MagicDraw will open the specification dialog of the model that the link point to.
e Ctrl + Alt + click

MagicDraw will navigate to the documentation of the model that the link point to.
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Project constraint

This chapter describes how to set include paths for include system file.

R e e e L o e e e

| A TestwfinRoundirip.cpp : Defines the entry point for the console application.
i 5

.- include system file

4 Hinclude stdafa k"
’i_u finclude <iostream:

=

7 clazz A

£ public:

| woid print(] {

20 st cout << "Hello Wiorld" << std:endl;
R

13
14 int mainlint arge, char® argy(]]

A% mpd = new Al

P8 rr- prinitf];
19
20 returd 0;

Figure 125 -- Include system file example

If you include any system file, you need to set system file path as well.

& |nciude
Fle Edit Tools  Help

@Batk - u‘; ’? );?Eaarch 'I_H Folders " @ ;(

C:\Program FlesiMicrosoft Yisual Studa\vCog|Incuds

Yiew  Favorites

Address

File and Folder Tasks -

Other Places

ICETREAM
1KE

IPIFCOMNS.H
 Header Fie

4 EB

Details

IPINFOID.H
C Header Flle

IPMCDEFSH c=sr|  IPMCONY.H
C Header Fie .  Header File
1KE 3KB
b

j My Cormpuber

224 EB

Figure 126 -- System file paths

To set include path

1. From the Options menu choose Project.

2. Expand Code Engineering, choose C++ Language Options. Select the Include path check-
box. Use include paths button (...) appears on the right side of the Project options dialog box.
Click this button.

3. The Set Include Path dialog appears.
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:\Program Files\Microsoft Yisual Studin}yCoi Include

A\ Dev-Cpplinclude

Remove

Davn

Figure 127 -- Set Include Path dialog box

Il i
] i I E

Button Action
Add

The Open dialog box appears for select directory path.

Lookin: | [T W98 vl ¥ ||
. AT
L&;}) (=8

My Recent Iy CRT
Documents

@ -

Desktop

2

My Docurents

C

My Compuker

~.
g File name:

! i\Program Files\Microsoft Wisual Studiot w98 Include | [ Qpen ]
Pl Mebwork,
Places Files of type: | ol Files v| | _cancel |
Remove Remove the selected Include path.
Up Move the selected Include path upward.
Down Move the selected Include path downward.

Then select the code-engineering set and then select Properties.
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. MagicDraw UML 12.5 - Untitled].mdzip [E:\AMD125_May20_2C

3 Fle  Edit View Layout Diagrams ©Options  Tools  Analvze Teamwé

i tEMD. . 7\ samplesiUintitled 1 t

e Contai.. rﬁqﬁ Inhetit. . r},::,ﬂ Diagrams r::;b Model E..I
Conkainmnenk o R o=
B8l =
| &-& Data

] E 1ML Skandard Profile [UML_Standard_Profile . xmi]
El;@ Code engineeting sets

..... O+

Edit. .. Enter

Define Paths for References

Properties

Rename Fz

& | Delete Delete

Edit Source

Generate

Check Syntax

Reverse

Refresh
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Finally set the “Parse includes” property to “true”.

E CG Properties Editor,

Froperties | Relations || Subobjects
iB| & B2 oEx
= -
Default attribuke bype ink 1
Default method return type vioid
File Separator Format Crefaulk
Header file extension h
Main file extension e
Z p)
Shows message For not Found includes Ry
=
biool False
char n
double n
Float 0
irk 0
lorg double 1]
long ink n
shart ink 0
signed char 1]
unsigned char 1]
unsigned ink n
unsigned long ink n —
unsigned shart ink 1] 3
Note If the user sets the “Parse Includes” property to “false”, then during reverse engineer-
ing of the C++ code, MagicDraw will not parse inside the header file and all the
unknown type will be created in the “Default” package of the model. This way the user
can solve some keyword specific problems in the library, speed up the reverse pro-
cess, and remove unnecessary model inside the header file.
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Working with QT

To reverse engineer QT code, we recommend you set Parse Includes option to "false". You will also need to
set MagicDraw preprocessor to skip some QT macros ("Options"-> "Project"-> "C++ Language Options"-> "Use

explicit macros").

[N Project Options

[ General project opticns
-5 Diagram Irfo
B Symbols peonerties styles
| B--Iry Default {Defauk)
I3 shapes
- Paths
S Disgram
| beoss Shereotypes
B-- Code Engineering
b-gi” Code G=neration
boogf Raverse
g Jawa Languags Cptiors
;—--\9'3_.. C++ Language Options
feeeh] C# Larquage Ciotions
by COREA IO 3.0 language opl
-5 DOL Language Cpticns

. G++ Language Optiens

®

[ [#] Generste opening brackst in new ling
] Generate spaces
[7] Gernerate empty dooumentation
[ Generase methods body into class
] Generste field inkislization inko class
] Automabic remove unnaaseany Lsa0a ralationshin

Cancummeniation

Skl Shyl= 1 -

L]

=)

[#] Usa inchide path

[#] Use explick macras

Headzr:

Preview

.

" ) Clamt b

L

Filndsf CLASSA_H_H
Fdafing CLASSA_K_H

-

= SampleClass desoliption

=
olass Clazd
i

oublie:

slobaclad

'fl
*zampleDperation desorpdion [absres
B
!
wirfual unid zampleDperadion] b= 0;
n
* gampleDparation? descriplion
=
waid sample Oparaliond

I
= sampleF aramater desatiplion
=

& Clazsd samipl st bube:
b

>

MagicDraw has already defined some default skipped macros for QT.

Twpe C++ macros

far

<

#define Q_AUTOTEST EXPORT

#define O _CLASSINFOname, value)

#define Q_COMPAT_EXPORT

#define O_CORE_EXPORT

#define O_CORE_EXPORT_IMLIME inline

#define Q_DiClass)

#define Q_DECL_IMPORT

#define O_DECLARE_ASSOCIATIVE ITERATOR(map)

HA-Fimm ™ MET ARE DHITIETTRI RACTATYWOACSS TWOAE  KARCY

>

[ %

Zancel
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Microsoft C++ Profiles

Support for Microsoft specific structure and keywords, MagicDraw will provide new profiles named “Microsoft
Visual C++ Profile”, “C++/CLI Profile”, and “C++ Managed Profile”.

|

==rodellibrary==

c++ ANSI profile
i
|

|
Elements in Microzoft isial -+ Profile
extend from ekemerts in c++ L4351 profile

|

==model_ibrary==
Microsoft Visual C++ Profile

A ™
’ ™,
. ' s A
Elements in C++CLI Profile =xtend from . .
lemerts in Micrreoft Yisual C++ Profie s 5 Elererts in C++ Managed Profie extend fram
P 5 alarants in Microzot Wisusl C4+4+ Profile
| ’ |
==modellikrary== =zmodziLibrary==
C++/CLI Profile C++ Managed Profile

Figure 128 -- Profile Dependency
Microsoft Visual C++ Profile provides stereotypes and tagged values for modeling Microsoft Visual C++, which

has additional specific keywords and constructs. It conforms to Microsoft Visual C++ 6.0 and later. However, it
does not include keywords and constructs related to Managed features.

Note Microsoft Visual C++ with Managed features has been called Managed C++, Visual
Studio 2003. Later in Visual Studio 2005, the set of keywords and constructs related
to Managed features changed and is also known as C++/CLI.

Microsoft Visual C++ Profile
Profile Name: Microsoft Visual C++ Profile
Module Name: C++_MS_Profile.xml

Data type

The Microsoft Visual C++ profile includes only the data types that do not exist in the ANSI C++ profile.

Microsoft C/C++ supports sized integer types. Declaration of 8-, 16-, 32-, or 64-bit integer variables can be
done by using the __intn type specifier, where n is 8, 16, 32, or 64.


eb828cc9-684f-48a3-a898-b327700c0a63.htm
eb828cc9-684f-48a3-a898-b327700c0a63.htm

Microsoft C++ Profiles

The types __int8, __int16, and __int32 are synonyms for the ANSI types that have the same size, and are
useful for writing portable code that behaves identically across multiple platforms.

==dataType== ==dataType==
__im3 unsigned __int16
==dataTypes== ==dataTypes==
__int16 unsigned __int32
s=dataTypes+ s=sdataTypes-
__int32? unsigned __int64
2=2tataTypess 22dataTypess
__int64 unsigned __int§
sedataTypess sarlataTypess
long long unsigned long long

Figure 129 -- Microsoft Visual C++ Data Type



Microsoft C++ Profiles

Stereotype
NOTE The profile table and description in this section does not include the
tagged value inherited from C++ ANSI profile.
¢=mm‘ﬁ)ﬂbb
InvisibleStereohme
[Elermerd]
[UML Stanchd Proile MesicOr s Frofle]
&mm'r'pﬂbb Cﬁm'ﬂﬂb‘—‘- Cﬁm'ﬁtqhb
! =alerendypeer | (wtiErentypese | |d=shereobypees | (=iereobypeee
(=Pl £+ Siruct Clnian Cri0peration | | Critrdnde | [CrrParameter | | CreTypedef
[Ch=] |Ciasz] |Chasz] [CHErBton] [Proparty] [FEeamatan] [Tk
T ™ = = =
_________________ [N TSR T S LS S Sl DU RS (S S SRR NN Sy worsamny - S
el 1 -2
WCHElemen
[Elatreerl]
-C+attibues ; Srg [0.4]
tll
I I
=egtanantpes: eeghargobypesa | | | <estanantpess
VC—Sterage Cinry VC+Attribuie | | (WC-+Parameter
[ElEment] [Propery] [Paremeter]
-techkpechodfier | Siring
Llh
I [ [ | | ;
R e o [ =cptere v | [ocaberendype e = ey ety peie A-atereobypeee Atereabypere (3
WCHElass WP HSt et W Hnlon Wi Dpar ation \e-HEMImeration UC++Typedes |:
[Cla==] |Claas] |ChaaE] |Cyiee aion) [Enuistation) [Clezal
Jnhertlence ; InkertanceType (0. 1] = dnge -callngonveniion ; calirgcorwenton[o.1] | [-enomeralionType : ClessHier |0.4|
hstact ; bookan[1] = fd== -__jrine : bookan ] = fd=
-__forceinine: hodesn [1]= 1skae
=serumeErion== ﬂmmf}
mherk Type | EngConvention
e __poiscl s=stBrechypess cegiEr ety pean
il :;:dcfﬂl:l VC++inlarfaca Vi Huart
Al ~factcal firieriz= [Overaiion, Fropert]
—ItEfEE] iaitusEren : boclasn[1]- faka

Figure 130 -- Microsoft Visual C++ Stereotypes
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VC++Class

<<VC++Class>> inherits from <<C++Class>> and <<VC++StorageClass>>

Name
VC++Class

Tag

inheritance

abstract

Inherited tag

declspecModifier
<<VC++StorageClass>>

C++Attributes
<<VC++Element>>

VC++Struct

Meta class

Class

Type

inheritanceType[0..1] = single
(Enumeration)

See inheritance Type

boolean[1] = false

Type
String

String

Constraints

Description

Represent the utilization of
VC++ keywords,
__single_inheritance,
__multiple_inheritance and
__virtual_inheritance.

Represent the utilization of key-
word __abstract or abstract,
depending on C++ dialects.

Description
For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with ___declspec

For keeping C++ Attributes

<<VC++Struct>> inherits from <<C++Struct>> and <<VC++StorageClass>>

Name
VC++Struct

Inherited tag

declspecModifier
<<VC++StorageClass>>

C++Attributes
<<VC++Element>>

Meta class
Class

Type
String

String

Constraints

Description
For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with __declspec

For keeping C++ Attributes
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VC++Union

Name Meta class Constraints

VC++Union Class

Inherited tag Type Description

declspecModifier String For keeping extended declara-
<<VC++StorageClass>> tion modifier of __declspec

See Extended storage-class

attributes with __declspec
C++Attributes String For keeping C++ Attributes
<<VC++Element>>

VC++Enumeration

Name Meta class Constraints

VC++Enumeration Enumeration

Tag Type Description

Type Classifier[0..1] Represent the type of enumera-
tion literal

VC++Typedef

<<VC++Typedef>> inherits from <<C++Typedef>> and <<VC++StorageClass>>

Name Meta class Constraints
VC++Typedef Class

Inherited tag Type Description

C++Attributes String For keeping C++ Attributes

<<VC++Element>>
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VC++Attribute
Name

VC++Attribute

Inherited tag
C++Attributes

<<VC++Element>>

VC++Operation

Name
VC++Operation

Tag

callingConvention

__inline

__forceinline

Inherited tag
declspecModifier

<<VC++StorageClass>>

C++Attributes
<<VC++Element>>

Meta class

Property

Type
String

Meta class

Operation

Type

callingConvention [0..1]

(Enumeration)
See callingConvention

boolean[1] = false

boolean[1] = false

Type
String

String

Constraints

Description

For keeping C++ Attributes

Constraints

Description

Represent the utilization of key-
words.

e _ cdecl
e  cClrcall
e _ stdcall
e fastcall
e  thiscall

Represent the utilization of
__inline keyword.

Represent the utilization of
__forceinline keyword.

Description
For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with __declspec

For keeping C++ Attributes
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VC++Parameter
Name

VC++Parameter

Inherited tag

C++Attributes
<<VC++Element>>

VC++StorageClass

<<VC++StorageClass>> is an abstract stereotype corresponding to extended declaration modifier of

__declspec.

Name
VC++StorageClass

Tag

declspecModifier

VC++Element
Name

VC++Element

Tag
C++Attributes

Meta class

Parameter

Type
String

Meta class

Element

Type
String

Meta class

Element

Type
String

Constraints

Description

For keeping C++ Attributes

Constraints

Description
For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with ___declspec

Constraints

Description
For keeping C++ Attributes
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VC++Interface

Name
VC++Interface

VC++Event

Name
VC++Event

Tag

isVirtualEvent

Enumeration

inheritanceType

Meta class

Interface

Meta class
Operation, Property

Type
boolean[1] = false

Deacription

Represent interface declaration
with __interface keyword.

Deacription

Represent interface, method or
member declaration with
__event keyword

Description

Support virtual event as shown
in the example below.

/I data member as event

virtual __event ClickEven-
tHandler* OnClick;

inheritanceType will be used as value of tag named “inheritance” under <<VC++Class>>.

Literal
single
multiple
Virtual

callingConvention

Description

Representation of __single_inheritance keyword

Representation of __multiple_inheritance keyword

Representation of __virtual_inheritance keyword

callingConvention will be used as value of tag named “calling convention” under <<VC++QOperation>>

Literal
__cdecl
__Clrcall
__stdcall
__fastcall

__thiscall

Description

Represent the utilization of __cdecl modifier.

Represent the utilization of __clrcall modifier.

Represent the utilization of __stdcall modifier.

Represent the utilization of __fastcall modifier.

Represent the utilization of __thiscall modifier.
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C++/CLI Profile

Note The profile table and description in this section does not include the
tagged value inherited from C++ ANSI profile.

Stereotype

==Enumetation=:=
C++GeneralizationVisibility
(e++ ANS] profile)
none
public
protected
private
casterectypess
VC++Element
[Element]
-C+Aftributes © String [0.4] ==steraotypes==
==stereotypes= iy VC++Operation
VC++Class o — e — ==sterentype== [Dperation]
[Clazs] ErEOTYpE: EEEE ==sterantypes= VE++Storage Glass (Microsoft Visual C++ Profile)
(Microsoft Visual C++ Profils) VC++Struct VC++Enumeration VC++Attribute F " =
[Class] [Enumeration] -ca!l\r!gCUnvenhUn. calingConvention [0..1]
-inheritance ; inheritanceType [0..1] = single [Property] [Element] -_|n\|ne_ boalean [1] = fakse
-abstract ; boolean [1] = false -enumerstionType * Classifier [0.1] -__farceiniine : boolean [1] = false
T‘ = -declspecModifier © String
==stereotype== ==sterectype== T ==sterectype==
stereot stereat
C#+CLICIass bl C++CLIEnumeration N g C++CE ICiassMbmber
C++CLIStruct " C++CLInterface
[Class] [Enuimeration]
[Class] [intertace] Clazs, Enumeration, Interface, Operation, Propert:
-CLI Type : CLI Type [1] = ref -declarationkeyword | classKey [1] = class declarationKeyward ; classkay [1] = class ! ' ' SR  Property]
- vord: yitl= _accessSpecifier - CLivisibiityKind [0.1]
| | | i
T
==stereotypes== ==ztereotypes==
S - ==stereotype==
- C;*;!"GT;B':"Z“F’{"“F - C++CLIGeneric C**";L'P':"e"' ==stereatype=>
[Zeneralization, InterfaceReslization] [Class, Inetface, Operation, Praperty] [Property] C++CLIEvent
-CLI Inhertanceisibility : C++CLIGenerslizationVisibilty [1] = none -propertyindes=Type @ String [0..%] [Property]
-wvirtuallnheritance : boolean [1] = false -isvirtualProperty : boolean [1] = false = =
-propertyType : propertyType = property data member -isCLIVirtualEvent : boolean [1] = false
==enumeration== " ==enumergtion== |
By S—— ==enumeration== i [
o s T awL [ype propertyType ==stereatype=s ==stereotypess =esterentypes:
ref class e prer e internal C++CLIDelegate C++CLIAttribute C++CLIOperation
ref struct g protected public Class Propert Operation
value class propegy g:od’: Wm gg public protected f ! [Property] 1Op !
value struct propeﬂy block Wilh Sa den private protected -field : attributeField [0.1] -abstract | hoolean [1] = talse
gonew BLEEE R OCKRN TN 0BT AN = protected private -overrideSpecifier © operationOverrideSpecifier [0..1]
-explicitOwverride : Operstion [0..%]
==gnumeration== | |<=enumeration== ==enumerationss ?
lassK attributeField ationOverrideSpecifi SHl =zstereatype=>
A Ll [ T e C++CLIGenericParameteredElement 4L
. C++CLIFinalizer
class initonly new [Clags] d
struct litersl overtide [Dperation]
-genericConstraintType © genericConstraint Type [0.%]
==enumeration==
CLI Type ==Enumeration==
C++CLIGeneralizati isibility
ref
wvalue

Figure 131 -- C++/CLI Stereotypes

C++CLIClass

Name Meta class Constraints
C++CLIClass Class

Tag Type Description

CLI Type CLI Type[1] = ref Represent the utilization of ref
class or value class keywords

(Enumeration)
for definding CLR class.

See CLI Type
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Inherited tag

inheritance
<<VC++Class>>

declspecModifier
<<VC++StorageClass>>

C++Attributes
<<VC++Element>>

abstract
<<VC++Class>>

accessSpecifier
<<C++CLIClassMember>>

C++CLIStruct

Name
C++CLIStruct

Inherited tag

managedType
<<C++CLIClass>>

abstract
<<C++CLIClass>>
inheritance
<<VC++Class>>

declspecModifier
<<VC++StorageClass>>

Type

inheritanceType[0..1] = single
(Enumeration)

See inheritanceType

String

String

boolean[1] = false

CLlvisibilityKind[0..1]
(Enumeration)
See CLlvisibilityKind

Meta class

Class

Type

CLI Type[1] = ref
(Enumeration)
See CLI Type
boolean[1] = false

inheritanceType[0..1] = single
(Enumeration)

See inheritanceType

String

Description

Represent the utilization of
VC++ keywords,
__single_inheritance,
__multiple_inheritance and
__virtual_inheritance.

For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with ___declspec

For keeping C++ Attributes

Represent the utilization of
abstract keyword.

Represent the usage of visibility
kind introduced in C++/CLI
including

e internal

e protected public
e public protected
e private protected
e protected private

Constraints

Description

Represent the utilization of ref
class or value class keywords
for definding CLR class.

Represent the utilization of
abstract keyword.

Represent the utilization of
VC++ keywords,
__single_inheritance,
__multiple_inheritance and
__virtual_inheritance.

For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with ___declspec
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Inherited tag
VC++Attributes

<<VC++Element>>

C++CLIEnumeration

Name

C++CLIEnumeration

Tag
declarationKeyword

Inherited tag
type

<<VVC++Enumeration>>

C++CLlInterface
Name

C++CLlInterface

Tag
declarationKeyword

Inherited tag
declspecModifier

<<VC++StorageClass>>

C++Attributes
<<VC++Element>>

Type
String

Meta class

Enumeration

Type
classKey[1] = class
(Enumeration)

See classKey

Type
Classifier[0..1]

Meta class
Interface

Type
classKey[1] = class
(Enumeration)

See classKey

Type
String

String

Description
For keeping VC++ Attributes

Constraints

Description

Represent the utilization of
enum class or enum struct.
keywords.

See enum class, enum struct

Description

Represent the type of enumera-
tion literal

Constraints

Description

Represent the utilization of inter-
face class or interface struct.
keywords.

See ref class, ref struct, value

class, value struct, interface
class, interface struct

Description
For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with __declspec

For keeping C++ Attributes
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C++CLIClassMember

Name
C++CLIClassMember

Tag

accessSpecifier

C++CLIAttribute

Name
C++CLIAttribute

Tag
field

Inherited tag

accessSpecifier
<< C++CLIClassMember>>

declspecModifier
<<VC++StorageClass>>

C++Attributes
<<VC++Element>>

Meta class

Operation, Property

Type
CLlvisibilityKind[0..1]
(Enumeration)

See ClLlvisibilityKind

Meta class
Property

Type
attributeField[0..1]
(Enumeration)
See attributeField

Type
CLlvisibilityKind[0..1]
(Enumeration)

See ClLlvisibilityKind

String

String

Constraints

This stereotype is an abstract
stereotype for keeping
accessSpecifier tag definition.

Description

Represent the usage of visibility
kind introduce in C++/CLI includ-

ing
internal

protected public
public protected
private protected
e protected private

Constraints

Description

Represent the usage of initonly
or literal keywords.

Description

Represent the usage of visibility
kind introduce in C++/CLlI includ-
ing

e internal

e protected public

e public protected

e private protected

e protected private

For keeping extended declara-
tion modifier of __declspec

See Extended storage-class
attributes with ___declspec

For keeping C++ Attributes
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C++CLIOperation

Name
C++CLIOperation

Tag
abstract

overrideSpecifier

explicitOverride

Inherited tag
accessSpecifier

<< C++CLIClassMember>>

callingConvention
<<VC++QOperation>>

C++Attributes
<<VC++Element>>

Meta class
Operation

Type
boolean[1] = false

operationOverrideSpeci-

fier[0..1]
(Enumeration)

See Override Specifiers

Operation[0..*]

Type
CLlvisibilityKind[0..1]
(Enumeration)

See CLlvisibilityKind

callingConvention[0..1]
See callingConvention

String

Constraints

Description

Represent the utilization of
abstract keyword.

Represent the utilization of C++/
CLI operation override specifi-
ers, new and override.

Represent the usage of explicit
override feature.

Description

Represent the usage of visibility
kind introduce in C++/CLlI includ-
ing

e internal

e protected public

e public protected

e private protected

e protected private

Represent the utilization of key-
words.

e  cdecl
e _ clrcall
e  stdcall
e fastcall
e thiscall

For keeping C++ Attributes
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C++CLIProperty

<<C++CLIProperty>> is used to define a CLR property, which has the appearance of an ordinary data member,
and can be written to or read from using the same syntax as a data member.

Name Meta class Constraints

C++CLIProperty Property The stereotype must not be
applied to the same attribute as
<<C++Attribute>> or other ste-
reotypes derived from
<<C++Attribute>>

Tag Type Description
propertylndexType String[0..%] index type keeps the list of prop-
erty index types.
isVirtualProperty boolean[1] = false Specify whether the property is
virtual or not.
propertyType PropertyType[1] = property Specify property type betwee
data member e property data member

e property block with get
e property block with set
e property block with get and set

Inherited tag Type Description
accessSpecifier CLlIvisibilityKind [0..1] Represent the usage of visibility
<< C++CLIClassMember>> (Enumeration) kind introduce in C++/CLI includ-
See CLlvisibilityKind "3
e internal

e protected public
e public protected
e private protected
e protected private

C++CLIDelegate

<<C++CLIDelegate>> is used to define a delegate, which is a reference type that can encapsulate one or more
methods with a specific function prototype. Delegates provide the underlying mechanism (acting as a kind of
pointer to member function) for events in the common language runtime component model.

Name Meta class Constraints
C++CLIDelegate Class Declaration of delegate can be
only in a managed type.

The declaration of delegate can-
not have attribute and operation.

Represent the utilization of dele-
gage keyword.
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C++CLIEvent

Name
C++CLIEvent

Tag
isCLIVirtualEvent

Inherited tag

accessSpecifier
<< C++CLIClassMember>>

C++CLIGeneric

Name
C++CLIGeneric

Meta class

Property

Type
boolean[1] = false

Type
CLIvisibilityKind[0..1]
(Enumeration)

See ClLlvisibilityKind

Meta class

Class, Interface, Operation,
Property

Constraints

<<C++CLIEvent>> can be
applied only when the attribute
type is <<C++CLIDelegate>>.

Represent the utilization of
event keyword.

Description

Specify whether the event is
vitual or not.

Description

Represent the usage of visibility
kind introduce in C++/CLI includ-
ing

internal

protected public

public protected

private protected

e protected private

Constraints

Represent the usage of generic
keyword.
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C++CLIGenericParameteredElement

Name Meta class Constraints
C++CLIGenericParametere- Class

dElement

Tag Type Description
genericConstraintType genericConstraintType[0..*] Specify generic constraint type

(Enumeration) including

See genericConstraintType o ref class
e ref struct

e value class
e value struct

e gcnew

C++CLIGeneralization
Name Meta class Constraints
C++CLIGeneralization Generalization
Tag Type Description
CLlInheritanceVisibility C++CLIGeneralizationVisibil-

ity[1] = none

(Enumeration)

See C++CLIGeneralization-

Visibility
virtuallnheritance boolean[1] = false
Enumeration
CLI Type

CLI Type will be used as value of tag named "CLI Type" under <<C++CLIClass>>.
The possible values are ref and value.

Literal Description
ref For defining a CLR reference class
value For defining a CLR value class

operationOverrideSpecifier

operationOverrideSpecifier will be used as value of tag named "overrideSpecifier" under <<VC++Opera-
tion>>.
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The possible values are new and override which are keywords that can be used to qualify override behavior

for derivation.

Literal

new

override

attributeField

Description

Indicate the use of new keyword to qualify override behavior for derivation.

In VC++, new is a keyword to indicate that a virtual member will get a new
slot in the vtable; that the function does not override a base class method.

Indicate the use of override keyword to qualify override behavior for deriva-
tion.

In VC++, override is a keyword to indicate that a member of a managed
type must override a base class or a base interface member. If there is no
member to override, the compiler will generate an error.

attributeField will be used as value of tag named “field” under <<C++CLIAttribute>>. The possible values are
initonly and literal which are keywords that can be used to qualify field type of attribute.

Literal

initonly

literal

classKey

Literal
class

struct

Description

Represent the utilization of initonly keyword.

initonly indicates that variable assignment can only occur as part of the
declaration or in a static constructor in the same class.

Represent the utilization of literal keyword.
It is the native equivalent of static const variable.
Constraint: Is Static and Is Read Only must be set to true.

Description
Represent the keyword that has the word, class.

Represent the keyword that has the word, struct.

Remark: enum class and enum struct are equivalent declarations.

interface class and interface struct are equivalent declarations.
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CLlvisibilityKind

Literal Description

internal Represent the internal visibility.

protected public Represent the protected public visibility.
public protected Represent the public protected visibility.
private protected Represent the private protected visibility.

protected private Represent the protected private visibility.

genericConstraintType

Literal Description

ref class Represent the usage of ref class keyword in generic constraint clause.

ref struct Represent the usage of ref struct keyword in generic constraint clause.
value class Represent the usage of value class keyword in generic constraint clause.
value struct Represent the usage of value struct keyword in generic constraint clause.
gcnew Represent the usage of gchew keyword in generic constraint clause.

C++CLIGeneralizationVisibility

C++CLIGeneralizationVisibility is an enumeration inheriting from C++GeneralizationVisibility and CLIvisibility-
Kind, so its literals include none, public, protected, private, internal, protected public, public protected,
private protected, and protected private.

C++ Managed Profile

NOTE The profile table and description in this section does not include the tagged value inherited from other
profiles.
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Sterotype
=z2gteraclypa==
VC++Element
[Eement]
S+t attribbes o String [0, %]
=
A=mterentype . ==mter ety e =t ety peme
VC++Clase VC++Struct VC++Oparation
[Cla==] [Clas=] [Exeretion]
(Micro=soft Visual C++ Profile) (Micro=soft Wisual C++ Profile)
-inheritance : inhertanceType [0.1] = single -calingConvertion : calingConwention [0..1]
-abiztract : bodean [1] = falze -__inline : boolean [1] = fdze
. - forceinline : boolean [1] = falae
’F
== zlereotype-r ==mber sotypse- ==atereobypee-
C++ManagedClaes £ C+ManagedStruct C++ManagedOperation
[Claz=, Interface] [Cle==| [Cperation]
[C++ Menaged Prafile) [C++ Manaced Profile]
-manzgedType : managedType [1]= __go -__property : oolean[1]= fa=e
r ==aractypam-

vt

gr::r:_::;id.ll;:: C++Mlanagedbelagate
[iClass]

_oc
—_hog=
_ value

Figure 132 -- C++ Managed Stereotypes

C++ManagedClass

Name Meta class
C++ManagedClass Class
Tag Type
managedType managedType[1] = __gc
(enumeration)
See managedType
C++ManagedStruct
Name Meta class
C++ManagedStruct Class

Constraints

Represent the class declaration
with version 1 of Managed
Extension for C++.

Description

Constraints

Represent the struct declaration
with version 1 of Managed
Extension for C++.
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C++ManagedOperation

Name Meta class Constraints

C++ManagedOperation Operation

Tag Type Description

__property boolean[1] = false Represent the usage of
__property keyword. It is a fea-
ture in version 1 of Managed
Extension for C++.

C++ManagedDelegate

Name Meta class Constraints

C++ManagedDelegate Class Represent the delegate declara-
tion with version 1 of Managed
Extension for C++.
It defines a reference type that
can be used to encapsulate a
method with a specific signature.

Enumeration

managedType

Literal Description

_gc Represent managed declaration with __gc keyword.

__hogc Represent the usage of __nogc keyword, which is used to explicitly specify

that an object is allocated on the standard C++ heap.

__value Represent managed declaration with __value keyword.

A __value type differs from __gc types in that __value type variables
directly contain their data, whereas managed variables point to their data,
which is stored on the common language runtime heap.

Modeling with Microsoft Specific Profiles

CLR Data Type Keyword

ref class, ref struct, value class, value struct, interface class, interface struct

class_access ref class name modifier : inherit_access base_type {};
class_access ref struct name modifier : inherit_access base_type {};
class_access value class name modifier : inherit_access base_type {};
class_access value struct name modifier : inherit_access base_type {};
interface_access interface class name : inherit_access base_interface {};
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interface_access interface struct name : inherit_access base_interface {};

Code MD-UML
ref class MyRefClass —_—
{ ==CHCLIClass==
}; MyRefClass
{CLI Type = ref,

abstract = false}

with <<C++CLIClass>> and tagged value CLI Type = ref

ref struct MyRefStruct

{ =AC+H+HCLIStruct==

} . MyRefStruct
{abstract = false,
CLI Type = ref}

with <<C++CLIStruct>> and tagged value CLI Type = ref

value class MyValueClass
{ ==C++CLICass=s
}; MyValueClass
ICLI Type = walue,
abstract = falzel

with <<C++CLIClass>> and tagged value CLI Type = value

value struct

MyValueStruct .
{ MyValueStruct
} ; fabstract = falze,

CLI Type = walue}

with <<C++CLIStruct>> and tagged value CLI Type = value

interface class

MyInterfaceClass e @)
{ MyinterfaceClass

} ; fdeclarationkeyword = class}

with <<C++CLIlInterface>> and tagged value declarationKeyword
= class

interface struct

MyInterfaceStruct ¢ e @)
{ MyinterfaceStruct
} ; Tdeclarationkeynord = struct}

with <<C++ICLIInterface>> and tagged value
declarationKeyword = struct

enum class, enum struct

access enum class name [: type] { enumerator-list } var;
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access enum struct name [:type] { enumerator-list } var;

Code MD-UML
1 E 1 D ;
enum c-ass numClassbay ==C++CLIEnumer stion==
:1nt
{ EnumClassDay
sun, [u:Ieclarati::-nI»<naﬁg.n.r-.n:-ru:|.= class,
mon enumerationType = int}

enum struct

EnumStructDay :int ==C++CLIEnUmer stior:==

{ EnumStructDay
sun, Ideclarationkeyword = struct,
mon enumerationType = int}

}i

property

modifier property type property_name; // property data member
modifier property type property _name { // property block
modifier void set(type);
modifier type get();
}
modifier property type property _namel[,] {
modifier void set(type);
modifier type get();

Code
public ref class MyClass
{
// property data memberproperty
property String * propertyX;
// property block
property int propertyY

int get () ;

void set (int value) ;

}

//property block with index
property int propertyZ[int, long]

int get (int indexl,long index2) ;
void set (int indexl,long index2, int value);

}
}i

MD-UML

MyClass

==C++CLIProperty==-property: - String"$ property Type = property data member }
==C++CLIProperty==-property™’ | int{property Type = property block wwith get and set}
=2C++CLIProperty==-property L © irt{propety Type = property block with get and 2et, propetyindex: Type = "int", "long"}
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x
E & ‘ = = Histarsy :IE My Class vI

3 ] D':":U""'El'ltatl':'n.fH':-"F'Efﬂ ~C++JCLI Language Froperties
{1 Inner Elerments

Relations i B
Tags ficcess Specifier :I
- Conskrainks

= H = :
m| s et g

Field
3 Language Properties ey Ry = fa
{8 C++ Language Prope 2 ICEHENE alse
- JE8| Microsoft Yisual C++ | Is Virtual Property [ False

ink

""" C+-+HCLLLanguage P Property Index Type

----- Ciperations = long
lI Bl o | ; LIJ Property Type property block with get and set =

Close | Back, | Forward | Help |

delegate

access delegate function_declaration
access (optional)

The accessibility of the delegate outside of the assembly can be public or private. The default is private. Inside
a class, a delegate can have any accessibility.

function_declaration

The signature of the function that can be bound to the delegate. The return type of a delegate can be any man-
aged type. For interoperability reasons, it is recommended that the return type of a delegate be a CLS type.

To define an unbound delegate, the first parameter in function_declaration should be the type of the this pointer
for the object
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Code

public delegate void MyDelegate (int

i);
ref class A

{

MyDelegate” dellInst;

MD-UML

=C++CLIDelenate== |
MyDelegate

+( i int 7 woid

==C++CLICIass==
A
ICLI Type = ref,
abstract = falze}

-delinzst © MyDelegate"§

1
[Boperation - <= ] |:
B & —| o Histarsy :I @ +{i:inEY woic [MyDeIegate]ﬂ
@+ cint 1 woid ~Parameters
- Farame ITI i PR
: =: — B B
IH Marnimenk Ainn Hy petinks |z -
Template Parameters Mame I Type I Defaul: Valie Direction I |
B General
| OO Ink [UML Ska,, nout |
FE wnid [ 5. rekrn EI
[ I Cowm | 7 Create | Zlane | [elete |
Bazk Farward | Hzlp |
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event

modifier event delegate * event_name; // event data member
modifier event delegate * event_name

{

modifier return_value add (delegate * name);

modifier return_value remove(delegate » name);

modifier return_value raise(parameters);

} /Il event block

public delegate void
MyDelegate (int) ;
ref class B {

=aC++CLIDElEgates= |
event MyDelegate”™ MyEvent; MyDelegate
Vi +1:int ] woid
<2C++CLICIsss=2
{CLI Type = ref,
abstract = false}
==C++CLIEvent==-hyEvent . MyDelegate{izCLIViHualEvent = falze}
[BEclass - B =l
E&—IE‘:' = Histary || & *

a| | MyEvent

EE

Pru:perties:l.ﬁ.l - I o Cuszomiza |

Default talue

[Py T-T

Be

) =
;E_Zriﬁzs Applied Stereotype #% C++CLIEwvent [Property] [C++]
Template Parameters Mutiplici:y

|| Inner Elements e, Is Rgad Cily [ Tal

----- Relations Is Static [™ fake

Tags j Ts | maf " false d

-

Close |

Back |

Farard |

Help |
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Override Specifiers

abstract
Code MD-UML
ref class MyAbstractClass
abstract saC++CLICIaEgEs
% . MyAbstractClass
! Tabstract,
CLI Type = ref}

with <<C++CLIClass>> and tagged value abstract=true

Elass - MyAbstractClass =i
E & _ = = History :|g Myﬁ-bstractclassll

Ig MyahstrackClass C++ICLI Language Properties
i Ports g= | A E"i o5
Behaviors :

DaocumentationfHyperlinks il
Atkribukes Abstract ¥ true

Operations Arcess Specifier

al

Template Parameters CLI Type ref
Inner Elements Generic Canstraint Type

Relations

Tags

Constraints

Language Properties

C++ Language Properties
Microsoft Visual C++ Language Pi
b_++/CLI Language Properties

Close | Back: | Forwatd | Help |

Code MD-UML
ref class MyAbstractClass2
{ ==C++CLICIass==
public: MyAbstractClass2
virtual void func() {CLI Twpe = ref,

abstract; abstract = false}

}i

+func() : void

func() with <<C++CLIOperation>> and tagged value abstract
= true and virtual = true

211 Copyright © 1998-2011 No Magic, Inc.
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Eﬂperatiun - func

=[S [

Hiskary :I @ +func) : woid [MyAbstractCIassZ]LI

] +func() : vioid

Patrameters
DaocumentationfHyperlinks
Template Parameters
Relations

Caonstraints

Language Properties

C++ Language Properties
Micrasoft Visual C++ Language Pi
C++/CLI Lanquage Properties

~Tags

Profile: I::P.LL:=

o o) = =1=]
ELV:' E'?,.; __ e

[

Property:

Ibstract ' boaolean1] I

<= C++CLIOperation = >

------ i=Rabstract = true

@ explicitOverride : Operation[0,*]

= =C++Canstructor >
= <C+H+HExtern==
= =C+H+H0peration ==
@ funckionTryBlock
------ = inline = false
------ =) throw exception = any
4T,

e W ey

Remove Value | Edit ¥alue |

@ overrideSpecifier | operationCrerric

- ull

| Yalue |

o PR B S =

Eariard |

Help |
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new
Code MD-UML
ref class MyClassWithNewFunction
public: =2C++CLICIas ==
virtual void func () new {} MyClassWithHewFunction
I ICLI Type = ref,
abstract = false]
+func(]
func() with <<C++CLIOperation>> and tagged value
overrideSpcifier = new
Etlass - MyClassWithNewFunction =]
E — = = History:lg MyCIassWithNewFunctinnLI
B ~C++{CLI Language Properties
Attributes = f R
Opetations 2 o i
EO +Func() Heneral
: Parameters. Abstract [ false
DaocumentationfHyper Access Speciier
Template Parameters % - |
: Explicit Crverride
Relations : |
Tios Overti |
Caonstraints
Language Properties |
C++ Language Prope
Microsaft Wisual C++ |
C++/CLI Language P
- Template Parameters
----- I Tnmer Flements =
1| | F L
Close | Back | Farward | Help |
override

ref class BaseClass {
public:
virtual void £f();

}i

==C+HHCLICIRss=
BaseClass
ICLI Type = ref,

abstract = falsel

ref class SubClass public
BaseClass { +f(]
public:
virtual void f() override {}
}i
2=2C++CLICIass=
SubClass
ICLI Type = ref,
abstract = falsel
+()
213
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TTEEE——— i
E & —. @ = Hiskary :| o+ [SubCIass]LI

o+ ~C++/CLI Language Properties
b Parameters m=| oA mF EE

= DocumentationHyperlinks .

4 Template Parameters El General

4 Relations Abstract [ false
Y Tags Access Specifier

4| Conskrainks Explicit Crverrid

4| Language Properties

4| C++ Language Properties

4| Microsoft wisual C++ Language Pi
S\C++1CLI Language Properties

Close | Back | Forsard | Help |

sealed

interface class MyInterface

{ ==C++CLIMerface== (7]
virtual void £ () ; Myinterface
virtual void g{(); fdeclarationkewuord = class}

}i

ref class MyClass sealed: public IE%
MyInterface
{ T
public:
virtual void £(){}; i
virtual void g(){}; S i—
bi MyClass

ICLI Type = raf,
abstract = falze}

+(]
+ol
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Etlass - MyClass

B & -B{2e « =

Histary IE MyClass + |

Behaviors
Documentation)Hyperlinks
Usage in Diagrams
Attributes

Operations

Template Parameters
Inner Elements

Relations

Tags

Canstrainks

Language Properties

C_++ Language Properties
Microsoft Yisual C++ Langu
C++/CLI Language Properl
Signal Receptions

My lass
2 ©2 Bz
F'rn:nperties:lExpert vl % Customize

& Data ﬂ
% C++CLIClass [Class] [C++/CL

Chiner

applied Skereakvpe
To Do

Base Classifier
Realized Interface

Is Active [ False
Is Abstract [T False
Image

[+ true -

Is Final Specialization

Is Final Specialization

If true, the Classifier cannok be specialized by generalization. Mote that
khis property is preserved thraugh package merge operations; that is, the
capability ko specialize a Classifier (i.e., isFinalSpecialization =false) must

| B

be preserved in the resulting Classifier of a package merge operation
where a Classifier with isFinalSpecialization =False is merged with a
ratching Classifier with isFinalSpecialization =true: the resulting Classifier
will hawve isFinalspecialization =false,

Close | Back |

Forwatd | Help |

interface class MyInterface2 {

public:
virtual void f£();
virtual void g{();
}i
ref class MyClass2

public:

virtual void £() { }

virtual void g() sealed { }

// sub class cannot override g()

}i

MyInterface2 {

==C++CLINterface==

Myinterface2
fdeclarationkeyward = ¢lass}
+(]
+i[]

.'.'I‘..

==C++CLICIass==
MyClass?

{CLI Type = ref,

abstract = falsel

+f(]
+ol]

215

Copyright © 1998-2011 No Magic, Inc.



Microsoft C++ Profiles

216

Etlass - MyClassZ

Eh o e =

] mMyiClass? =

H- DocumentationfHyperlinl

—{E| Attributes

----- Parts

B2 Operations
30 450

- &3

----- Behaviors
Templake Parameters
¥ Inmer Elements

..... Felations

o

.l
History: :IE MyClass2 = |
g
B | 2 BE B Pruperties:l.ﬁ.ll vI 'y Custnnizel
Is Ashstract [ False -
Is Skakic [ False
Is Query [~ False
Concurrency seguential
I Unijue [T false
Is Crdered [T false
V¥ true
A bive Hyomaslink hd

]
Close |

Back |

Forward |
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Keywords for Generics

Generic Functions

[attributes] [modifiers]
return-type identifier <type-parameter identifier(s)>
[type-parameter-constraints clauses]

([formal-parameters])

{

function-body
}
Parameters

attributes (Optional)

Additional declarative information. For more information on attributes and attribute classes, see attributes.
modifiers (Optional)

A modifier for the function, such as static. virtual is not allowed since virtual methods may not be generic.
return-type

The type returned by the method. If the return type is void, no return value is required.

identifier

The function name.

type-parameter identifier(s)

Comma-separated identifiers list.

formal-parameters (Optional)

Parameter list.

type-parameter-constraints-clauses

This specifies restrictions on the types that may be used as type arguments, and takes the form specified in
Constraints.

function-body

The body of the method, which may refer to the type parameter identifiers.
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Code MD-UML
generic <typename ItemTypes>
void G(int i) {} ==C++Globhal==

==C++CLIGeneric==+<temType=G i int 1 woid

ItemType with <<C++TemplateParameter>> applied
and set tagged value type keyword = typename.

ref struct MyStruct {

generic <typename Typels ==+ CLIStuck==
void G(Typel i) {} MyStruct
fabstract = false,
generic <typename Type2> CLI Type = ref}
static void H(int i) {}
} i ==C++CLIGERerc==+=Typel=0G0 i : Typel 1: void

==i++CLIGeneric==+=Typed=H{ i : int ) ; woid

Generic Classes

[attributes]
generic <class-key type-parameter-identifier(s)>
[constraint-clauses]
[accessibility-modifiers] ref class identifier [modifiers]
[: base-list]
{

class-body

} [declarators] [;]

Parameters

attributes (optional)

Additional declarative information. For more information on attributes and attribute classes, see Attributes.
class-key

Either class or typename

type-parameter-identifier(s)

Comma-separated list of identifiers specifying the names of the type parameters.

constraint-clauses

A list (not comma-separated) of where clauses specifying the constraints for the type parameters. Takes the
form:

where type-parameter-identifier : constraint-list ...
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constraint-list

class-or-interface], ...]

accessibility-modifiers

Allowed accessibility modifiers include public and private.
identifier

The name of the generic class, any valid C++ identifier.
modifiers (optional)

Allowed modifiers include sealed and abstract.

base-list

A list that contains the one base class and any implemented interfaces, all separated by commas.
class-body

The body of the class, containing fields, member functions, etc.
declarators

Declarations of any variables of this type. For example: *identifier[, ...]

Code MD-UML
interface class MylInterface {};
ref class MyBase{};

? ----- E MyBase
generic <class T1l, class T2> E“EQ“@CE%
where Tl : MyInterface, MyBase P B <>
where T2 : MyBase -3 T1: mybase
ref class MyClass {}; = b g
: E-® 72 : mybase
BB 712

My Interface

s=C++Cllnterface== () ==C++CLICIass==
Myinterface ] MyBase
declarationkepmord = class} ICLI Type = ref,
abstract = false}
I
IT1: mybase-l
——{T2: myhase | I
==CHHCLICIas s |
==C++CLIGEneric== I
MyClass :
ICLI Type = ref, ™ T2
abstract = falze}




Microsoft C++ Profiles

Generic Interfaces

[attributes] generic <class-key type-parameter-identifier[, ...]>
[type-parameter-constraints-clauses]

[accesibility-modifiers] interface class identifier [: base-list] { interface-body} [declarators] ;
Parameters

attributes (optional)

Additional declarative information. For more information on attributes and attribute classes, see Attributes.
class-key

class or typename

type-parameter-identifier(s)

Comma-separated identifiers list.

type-parameter-constraints-clauses

Takes the form specified in Constraints

accessibility-modifiers (optional)

Accessibility modifiers (e.g. public, private).

identifier

The interface name.

base-list (optional)

A list that contains one or more explicit base interfaces separated by commas.
interface-body

Declarations of the interface members.

declarators (optional)

Declarations of variables based on this type.
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Code MD-UML
generic <typename Itypel,
typename Itype2>

o . lvpel |

public interface class List { I|'|'Y5.-ppe_.2

Itypel x; ==CH+CLIGeneric== ()
Vi a=C++CLiInterface=>

List

generic <typename ItemTypes> declarationkeyword = class}
ref class List2 : public % ype
List<ItemType, char>
{ T

} ! =ltypel -=temType, IType2-=char=
=<=hind==

|
List<ltypel->HemType, ITy'pez-:-charr-.': \

zlx_

|Eemﬂfpe_ |
= — i
==C++CLICIags==
==2C++CLIGEneric==
List2?
{CLI Type = ref,
abstract = false}

Generic Delegates
[attributes]

generic < [class | typename] type-parameter-identifiers >
[type-parameter-constraints-clauses]

[accessibility-modifiers] delegate result-type identifier
([formal-parameters]);

Parameters

attributes (Optional)

Additional declarative information. For more information on attributes and attribute classes, see Attributes.
type-parameter-identifier(s)

Comma-separated list of identifiers for the type parameters.
type-parameter-constraints-clauses

Takes the form specified in Constraints
accessibility-modifiers (Optional)

Accessibility modifiers (e.g., public, private).

result-type

The return type of the delegate.
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identifier
The name of the delegate.
formal-parameters (Optional)

The parameter list of the delegate.

Code MD-UML
generic < class IT»> —
delegate IT GenDelegate (IT pl, IT% T
p2);

_— ]
=2C+H+CLIDelegstes=
==C+H+CLIGenerics=

GenDelegate

gl 1T, p2 IT"§%" )0 1T

[ operation - <= x|
E & — mo= Hiskaory: :I O+ pl s IT, p2 s IT" 00 IT [GenDeIegate]LI

& +{pl: IT [Paramsters
=B 8, —B2 B3
B-o || E M

----O p Marne I Type Default Yalue Direction I
E--& bl | |5 General

[EI--- Docun | | pg (== Dy} irout
;:2?:' p ==y inout
Tags =i return

-{E| Langu
----- Ct |

(e} | Do | 1 Create | Clame | [Delete |

Back | Forward | Help |
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Cir Data Member option

initonly

initonly indicates that variable assignment can only occur as part of the declaration or in a static constructor in

the same class.

Code

ref struct MyStruct ({
initonly
static int staticConstl;

initonly
static int staticConst2 = 2;

static MyStruct ()
staticConstl = 1;

—
~.

MD-UML

=+ CLIStruct==

MyStruct
fabstract = falze,
CLI Type = ref}

-staticConst? © int
-staticConzt? - irt = 2

Py Struct ()

MyStruct with <<C++CLIStruct>>
staticConst1 and staticConst2 have
<<C++CLIAttribute>> applied with tagged value
field = initonly and Is Static = true

Etlass - MyStruct

B% O+

Hiskary :IQ MyStruck I

C++/CLI Language PHEss
4 I I 3

Ig My Struck ;I ~C++/CLI Language Properties
i Ports 8§ ot E-X
Behaviors T
DacumentationfHyperlinks
Attributes Arcess Specifier

Is CLI Wirkual Event
Is Virkual Property

B €3 -skaticConst] : int
5] DacumentationfHyper
Inner Elements

Property Index Type

Property Type
Canstraints

anguage Properties
C++ Language Prope
----- Microsaft Wisual C++ |

fniforly ]
[ fals
[ False

Back |

Forward |

Help |

literal

A variable (data member) marked as literal in a /clr compilation is the native equivalent of a static const vari-

able.

A data member marked as literal must be initialized when declared and the value must be a constant integral,
enum, or string type. Conversion from the type of the initialization expression to the type of the static const
data-member must not require a user-defined conversion.

Code

223

MD-UML
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ref class MyClassWithLiteral

{
}i

literal int i 1;

==C++CLICIazs==
MyClassWithLiteral
ICLI Type = ref,
abstract = falze}

i int =1 {readOnly

MyClassWithLiteral with <<C++CLIClass>>

Attribute i has <<C++CLIAttribute>> applied
with tagged value field = literal and set to Is
Static = true and Is Read Only = true

mtlass - MyClassWithLiteral

X

E%D e =

Hiskary :IQ My Class'WithLiteral

2|

-

= myclasswithLiteral

..... Parts

----- Behaviors

=-B| Documentation/Hyperlinks
- Attributes

B -itint=1

j Docurmentation/Hyper
Inner Elements
Relations

Tags

Canstraints
Language Properties
C++ Language Prope
Microsoft Visual C++ |

C++iCLT L-anguag
»

~C++1CLI Language Properties

: e
& e

Access Specifier

Is LI Wirtual Event
Is ‘irtual Property
Property Index Type
Property Type

= S ——

[ false
[™ False

Close |

Back. |

Farward | Help |

Inheritance Keywords

_ single inheritance, multiple inheritance,  virtual inheritance

Grammar:
class [ __single_inheritance] class-name;

class [ multiple inheritance] class-name;

class [ virtual inheritance] class-name;

Parameter

class-name

224
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The name of the class being declared.

Code

class single inheritance S;

MD-UML

Class with <<VC++Class>>

==CHCLIClass==
MyClassWithNHewFunction
ICLI Type = ref,
abstract = false}

+funci)

B% D e =

Hiskary :|g 5w I

- C++ Language Properties

ot =t B[]

[

Property:

Iinheritanc I

= < ~Tags
E1-JE] Documentation/Hyperlinks Prafila: I{ALL:D
- Attributes
Paorts
Operations
Behaviors

Template Parameters
Inner Elements
Relations

Canstraints

I

El#w <<CH+CLIClass == -
i Lo ashstract : boolsan[0..1]

Lo () managedType  managedType]
# o CClass =

¥ =Yinheritance = single _ILI
. | -

Walue

single

|

Language Properties

Remove Walue |

Edit Value |

344

4 4

Close | Back |

Farard |

Help |

Microsoft-Specific Native declaration keywords

__interface

Grammar:

modifier __interface interface-name {interface-definition};

A Visual C++ interface can be defined as follows:
Can inherit from zero or more base interfaces.

225

Cannot inherit from a base class.

Can only contain public, pure virtual methods.

Cannot contain constructors, destructors, or operators.

Cannot contain static methods.
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e Cannot contain data members; properties are allowed.

Code MD-UML

__interface MyInterface {};

== CHHinter faces=)
Mylmterface

__delegate

Grammar:
__delegate function-declarator

A delegate is roughly equivalent to a C++ function pointer except for the following difference:
e A delegate can only be bound to one or more methods within a __gc class.

When the compiler encounters the __delegate keyword, a definition of a __ gc class is generated. This __ gc class has the

following characteristics:
e |t inherits from System::MulticastDelegate.

e It has a constructor that takes two arguments: a pointer to a __gc class or NULL (in the case of
binding to a static method) and a fully qualified method of the specified type.

e It has a method called Invoke, whose signature matches the declared signature of the
delegate.

Code MD-UML

__delegate int MyDelegate() ;

==C++hlanagedDelegate==
MyDelegate

+(:int

__event

Grammar:

__event method-declarator;

__event __interface interface-specifier;
__event member-declarator;
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Native Events

Code MD-UML
class Source {
public: Source
__event void MyEvent (int 1i);
} ; =W CHEvent==+hyEvent( i int ) woid

Com Events

The __interface keyword is always required after __event for a COM event source.

Code MD-UML

__interface IEvents {

== C++irterfaces={)

1

class CSource { IEvents
public:

event interface IEvents;
Y, - CSource

== C++Event== | IEvents

__event __interface IEvents;
is mapped to attribute without name

NOTE This mapping produces the exceptional case for syntax checker. The syntax checker has
to allow attribute without name for this case.

Managed Events

Code MD-UML
public delegate void D() ;
public __gc class X { ==C++ManagedDelegate==
public s D
__event D* E;
__event void noE(); +( : wiidd

Vi

X

== CH+Event==+E . 0"F*"

=23 CH+Event==+noEl] ; void

NOTE __ delegate is in C++ Managed Profile whereas __event is in Microsoft Visual C++ Profile.

Microsoft-Specific Modifiers

Based addressing with __based

The _ based keyword allows you to declare pointers based on pointers (pointers that are offsets from existing pointers).

type __based( base ) declarator

Example
/l based_pointers1.cpp

/I compile with: /c
void *vpBuffer;
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struct llist_t {
void __based( vpBuffer ) *vpData;
struct llist_t _based( vpBuffer ) *lINext;
%

Code MD-UML

void *vpBuffer;
void  based(vpBuffer) *vpData;

==C++Global==

+vpBuffer © woid"*"
+vpData - void"§ _ based(vpButfer) *

E % — = = Histary :IE "I

H == & | |rvpData
DocurmentationHypetlin

B BE Es;lp,u vI e Custn:nmizel

- +vpBuffer : woid"+" = Property N

to W +phata  void's Name vpData r
Parts . Qualified Mame nvpDaka

1| Operations T I8 void [UML Standard
Behawiors Ype ] andard ...

5| Template Parameters Type Modifier % _ based{vpBuffer) *
4 Inner Elements I'|'I|5||:||||t':|" I:ll_ll:lhl:

- Relations o Default Yalue
""" Tags Cwiner = |
----- Constraints - . .
L Modif El L
F | Apolied Stereotvoe ypeModifier [Element] | o

Back | Forward | Help |

Function calling conventions

The Visual C/C++ compiler provides several different conventions for calling internal and external functions.

__cdecl

return-type __cdecl function-name[(argument-list)]

This is the default calling convention for C and C++ programs. Because the stack is cleaned up by the caller, it can do
vararg functions. The __ cdecl calling convention creates larger executables than __stdcall, because it requires each
function call to include stack cleanup code. The following list shows the implementation of this calling convention.

Code MD-UML
class CMyClass {
void  cdecl myMethod () ; CMyClass
}i )
+imyhdethod(l ; void

............ W oot
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Eﬂperatiun - my™ethod il
e — o= Histary :I & +myMethod() : vaid [CMyCIass];I
@ +myMethod() : void ~Tags
Paramekers Prafile: I{ALL} LI F'I’EIFIEI’t':.":
B Docurmentation)Hyperlinks

Template Parameters 5= - = |55 | E= I”ti': _I
- T

Relations

g Ceemttributes: Sl ] A |L_Yalus
Canstraints El-## <<WC++Operation > _rdecl "I

H H - - -A
_ Language Properties Poobe (=l alling convention = _ cdec] s
Z++ Language Propetties EI T T - | *

Remove Yalus Edit Yalue .
10141
Close | Back, | Forward | Help |

__Clrcall
return-type __clrcall function-name[(argument-list)]

Specifies that a function can only be called from managed code. Use __clrcall for all virtual functions that will
only be called from managed code. However, this calling convention cannot be used for functions that will be

called from native code.

Example

/I compile with: /clr:oldSyntax /LD
void __ clrcall Test1() {}

void (__clrcall *fpTest1)( ) = &Test1;

Code MD-UML
void  clrcall Testl( ) {}
void (__ clrcall *fpTestl) ( <=C++FunctionSigratures =
) = &Testl; =+ (lohg ==
==C++tBaseTypes=
T d — — - P =mpFunce) ; void =
+Test1 () wiid fhvpe modifiers = "™}
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Eﬂperatiun - Testl

Bk B e =

Hiskary: :I 0 +Tesk1(): vu:uidll

0 +Test1l) : woid

Parameters

[ Documentation/Hyperlinks
Temnplate Pararneters
Relations

Constraints

Language Properties

C++ Language Properties

—Tags

Profile: |=:ALL:=-

Eo oL 5 o oo

[

Property:

IJn[III. 1] _I

Bl <M ++Storagelass = =
bt declspecMadifier © Skring
4

Remove Yalue |

Edit Walue |

|:| LS ol LW B~ = B | ] | N
el calling convention = __clr

o

Walue

__clrcall

=l

14444

Close |

Back |

Fotwatd |

Help |

__stdcall

return-type __stdcall function-name[(argument-list)]

The __stdcall calling convention is used to call Win32 API functions. The callee cleans the stack, so the com-
piler makes vararg functions __cdecl. Functions that use this calling convention require a function prototype.

230
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Code

class CmyClass2 {
void _ stdcall mymethod() ;

}i

MD-UML

ChiyClass?2

+reymethod() : void

Etlass - CMyClass2

B0 e =

History: :IE CMyCIassElI

{4 Ports ;I ~Tags

Operations

Bl @ +mymethod() : void
- Parameters
- Documentation/Hy

Profile: |=:ALL:=-

Eo k- £ _ |Eo

;I Property:
[0 e |

Template Pararnets =
Relations

Canstrainks lI
Language Properti

L L ol LW B | = LB |H ]

: =l alling convention = stdcall
: Bl €<WC++StorageClass =
= Lt declspecModifier @ Skring

...... Z++ Language Pro «
I

Remove Yalue |

3
Edit Yalue |

i

. Yalue

__skdcall ;I

14414:

lose | Back |

Faorward |

Help |

__fastcall

return-type __fastcall function-name[(argument-list)]

The __fastcall calling convention specifies that arguments to functions are to be passed in registers, when
possible. The following list shows the implementation of this calling convention.

Example

class CmyClass3
void _ fastcall mymethod() ;

}i

231
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Code MD-UML

class CmyClass3
void _ fastcall mymethod() ; CMyClass3
}i

+rrymethiod’) ; woicd

Eﬂperatinn - mymethod 5[

B & ! . o= History: :I @ +mymethod!) : void [CMyCIassS]ﬂ

) +m':.fmethn:-d(]| swoid [ Tads

B2 Parameters Profile: I::P.LL:— || Property:
. . DocurentakionH

B Template Parame | BS EX —— =y E= I_FES'II I

St W C++0peration ==
------ @ _ cdecl: boolean[o,.1]

&3 clrcall : boolean[o,, 1=

__Fastcall = true

- :
- » Remove '-.-'aluel Edit '-.-'aluel Il g ﬁ |] j

Close | Back | Forward | Help |

Language Properl
L C++ Language Pi

__thiscall
return-type __thiscall function-name[(argument-list)]

The __thiscall calling convention is used on member functions and is the default calling convention used by
C++ member functions that do not use variable arguments. Under __thiscall, the callee cleans the stack, which
is impossible for vararg functions. Arguments are pushed on the stack from right to left, with the this pointer
being passed via register ECX, and not on the stack, on the x86 architecture.

Example

// compile with: /¢ /clr:oldSyntax
class CmyClass4
void _ thiscall mymethod() ;
void _ clrcall mymethod2 () ;

}i

Code MD-UML

class CmyClass4 {
void _ thiscall mymethod() ;

}i

CMyClass4

+rrrymmethiod () void
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Etlass - CMyClass4 El
i — == Histaory :IE CMyCIass“rLI

o ;I ~Tags

Operations _

B +rymethiod() @ woid Prafile: I{'ﬁ'l‘l‘} LI Property:
Parameters B2 BX __ Y = I:.n[l:l,,1] I
Documentation )

Template Param i beetl CHAbtribubes @ String[0.. %] ;I Walue

Relations E-# <<MC++Operation= __thiscall j
=2 calling convention = __this

Conskrainks [ T .-".-"'..'F.L.L‘:l-nr-:nnf':lrr‘-\-\.‘-\-\. _ILI

4 3
Language Prope —I

C++ Language |+ R yal | Edit Yal |
ﬂ | - emove Yalue it walue Il H ﬁ ﬂ j
Close | Back: | Fotwatd | Help |

__unaligned
type __unaligned pointer_identifier

When a pointer is declared as __unaligned, the compiler assumes that the type or data pointed to is not
aligned. __unaligned is only valid in compilers for x64 and the Itanium Processor Family (IPF).

Example

// compile with: /c
// processor: x64 IPF
#include <stdio.h>
int main() {
char buf[100];
int _ unaligned *pl = (int*) (&buf[37]);

int *p2 = (int *)pl;
*pl = 0; // ok
_try {
*p2 = 0; // throws an exception

__except (1) {
puts ("exception") ;

1

Code MD-UML

int _ unaligned *pl;

==C++|obal==

+pl o int"F _ unaligred *
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Histary :IQ - |

H <=

Docurnentation/

Atkributes

4| Porks
| Operations
4| Behaviors

| Reelations
Tags
1| Constrainks

- O

| Template Param
Innet Elements

1| Language Prope ™

-pl

i B BY Prnperties:l.ﬁ.ll vI o Custnmizel

E Property

Cualified Mame
Type

Type Madifier
Yisibility
Default Yalue
Chwner

Applied Stereotype

B

s

npl

& int [UML Standard Profile. ..
4 __unaligned *

public

=

«% bypeModifier [Element] [LM

Back |

Faotwatd | Help |

w64

type __ w64 identifier

Parameters

type

One of the three types that might cause problems in code being ported from a 32-bit to a 64-bit compiler: int,

long, or a pointer.

identifier

The identifier for the variable you are creating.

__wb64 lets you mark variables, such that when you compile with /Wp64 the compiler will report any warnings
that would be reported if you were compiling with a 64-bit compiler.

Example

// compile with: /W3 /Wp64
typedef int Int 32;

#ifdef WIN64

typedef  int64 Int Native;

#telse
typedef int w64 Int Native;
#endif
int main() {
Int 32 i0 = 5;
Int Native il = 10;
i0 = 1i1; // C4244 64-bit int assigned to 32-bit int
// char w64 c; error, cannot use _ w64 on char
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Code

int w64 i;

MD-UML

==C++lobal==

+ioint"h __wnegd"

History :IE - |

H <=

1| Operations

Y| Behaviors

4| Template Parameters
4| Inner Elements

Y| Felations

1 Tags

1| Constrainks

rs

Documentation/Hyperlinl

1| Language F‘ru:upertini:s_lll
[

=

BE BX es:lp,u vI by Custnmizel

= Property

hare

Cualified Mame
Type

Type Modifier
wisibility
Default Yalue
Owner

Applied Stereotype

F

-1

& ink [UML Skandard Pr...
$ __wod
public

=

% bypeModifier [Element] -

Close |

Bacl: |

Faorward |

Help |

Extended storage-class attributes with __declspec

The extended attribute syntax for specifying storage-class information uses the __declspec keyword, which
specifies that an instance of a given type is to be stored with a Microsoft-specific storage-class attribute listed
below. Examples of other storage-class modifiers include the static and extern keywords. However, these key-
words are part of the ANSI specification of the C and C++ languages, and as such are not covered by extended
attribute syntax. The extended attribute syntax simplifies and standardizes Microsoft-specific extensions to the

C and C++ languages.
decl-specifier:

__declspec ( extended-decl-modifier-seq )

extended-decl-modifier-seq;:

extended-decl-modifieropt

extended-decl-modifier extended-decl-modifier-seq

extended-decl-modifier:
align(#)
allocate("segname")
appdomain
deprecated

dllimport

dllexport

jitintrinsic

naked

235
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noalias

noinline

noreturn

nothrow

novtable

process
property({get=get_func_name|,put=put_func_name})
restrict

selectany

thread
uuid("ComObjectGUID")

White space separates the declaration modifier sequence.

Extended attribute grammar supports these Microsoft-specific storage-class attributes: align, allocate, appdo-
main, deprecated, dllexport, dllimport, jitintrinsic, naked, noalias, noinline, noreturn, nothrow, novtable,
process, restrict, selectany, and thread. It also supports these COM-object attributes: property and uuid.

The dllexport, dllimport, naked, noalias, nothrow, property, restrict, selectany, thread, and uuid storage-
class attributes are properties only of the declaration of the object or function to which they are applied. The
thread attribute affects data and objects only. The naked attribute affects functions only. The dllimport and
dllexport attributes affect functions, data, and objects. The property, selectany, and uuid attributes affect
COM objects.

The __declspec keywords should be placed at the beginning of a simple declaration. The compiler ignores,
without warning, any __declspec keywords placed after * or & and in front of the variable identifier in a declara-

tion.

Note:

e A __ declspec attribute specified in the beginning of a user-defined type declaration applies to
the variable of that type.

e A __declspec attribute placed after the class or struct keyword applies to the user-defined
type.

Code MD-UML
class  declspec(dllimport) X {};
- ==V C++StorageClazs==
X

Ideclspechiadifier="dllimport"}
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Xl
Hiskory: Ig i |
—Tags
Prafile: I::F'.LL}- j Property:
=t ot (B[]~ [E]= b |
H ' """ L duslrdil el I 1] I'."EIlLlE
P managedType : managedType[0,.1] C——
E-## <adCH+Classs
bt inheritance : inberitanceType[0,,1]
El-## <<¥C++5torageClasss
el declspecModifier = "dilimport” ks
Remove Yalue | Edit '-.-'aluel ] _[I j ! .
Back: | Faotwatd | Help |
Code MD-UML
declspec (dllimport) class X {}
varX: pec P ) t ==C++Gl0kal==
+Hard o x
Etlass S - x|

B — e o= History (| [declspec] =
=2<> & || Tags
DocumentationfHyperlinl Profile: |<J'-"-LL:= LI Property:

&~ Attributes : . _
i - +var : declspec::i EI-:; (24 -— =y 22 ier ¢ String bk I
5]--{ Documentation
'll H O e ;I Ualue

- __Wh4 e

!

g i et initonly

; Constraints [ L literal

Language Prope™ ||| B..«» <<MC++5torageClass:=>
Ports

1| Operations
Behaviors

i N Tamplals Parametsre 8 Remove Yalue | Edit Yalue |
Rl i mll|l
Close | Back Forward | Help

L

=3
=
S
I

__restrict

The __restrict keyword is valid only on variables, and __declspec(restrict) is only valid on function declara-
tions and definitions.
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Microsoft C++ Profiles

When __restrict is used, the compiler will not propagate the no-alias property of a variable. That is, if you
assign a __restrict variable to a non-__restrict variable, the compiler will not imply that the non-__restrict
variable is not aliased.

Generally, if you affect the behavior of an entire function, it is better to use the __declspec than the keyword.

__restrict is similar to restrict from the C99 spec, but __restrict can be used in C++ or C programs.

Example

// __restrict keyword.c
// compile with: /LD
// In the following function, declare a and b as disjoint arrays
// but do not have same assurance for c and d.
void sum2(int n, int * _ restrict a, int * _ restrict b,
int * ¢, int * 4) {
int 1i;
for (i = 0; i < n; i++) {
ali] = b[i] + cl[i];
c[i] = blil + dli]l;

}

// By marking union members as _ restrict, tells the compiler that
// only z.x or z.y will be accessed in any given scope.
union z {

int *  restrict x;
double *  restrict y;

Code MD-UML
int *  restrict x;

==C++Glabal==

+x 0 int"F * _ restrict”

Hiskary IE - |
[ o
Al B BI Es;l,ﬁ," vI -y Custnmizel

Documentation,Hyperlinl

__restri El Property -
""" Marne % |
Cualified Mame i
Type & int [UML Standard Fr...

----- Template Parameters
----- Inner Elements
Relations visiblty public
Tags Default Yalue

----- Conskraints et =]

. Language PerertiiesLILI &pplied Sterectype «% kypeMadifier [Element] o

Close | Biack: | Forward | Help |

Type Modifier $ % _ restrict
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__forceinline, __inline

The insertion (called inline expansion or inlining) occurs only if the compiler's cost/benefit analysis show it to be
profitable. Inline expansion alleviates the function-call overhead at the potential cost of larger code size.

The __forceinline keyword overrides the cost/benefit analysis and relies on the judgment of the programmer
instead. Exercise caution when using __forceinline. Indiscriminate use of __forceinline can result in larger
code with only marginal performance gains or, in some cases, even performance losses (due to increased pag-
ing of a larger executable, for example).

Using inline functions can make your program faster because they eliminate the overhead associated with
function calls. Functions expanded inline are subject to code optimizations not available to normal functions.

The compiler treats the inline expansion options and keywords as suggestions. There is no guarantee that
functions will be inlined. You cannot force the compiler to inline a particular function, even with the
__forceinline keyword. When compiling with /clr, the compiler will not inline a function if there are security attri-
butes applied to the function.

The inline keyword is available only in C++. The __inline and __forceinline keywords are available in both C
and C++. For compatibility with previous versions, _inline is a synonym for __inline.

Grammar:
__inline function_declarator;
__forceinline function_declarator;

Code MD-UML
__inline int max( int a , int b ) {
if(a >Db) ==C++G0bal==
return a;
return b;
} +max( & int, b int ) ; int

x

T —IEI R Histary :I & 4maxt a:ink, bint htLI

2 +maxf a:int, b:ink 3 :ink | Microsoft Yisual C++ Language Properties

9 Parameters | A E g
Y Documentation/Hyperlin i) & = =
|2 Template Parameters B General
J Relations _ _forceirline [~ false
q Tags __inline ¥ true
Constraints C++ Attrbutes
1 Language Properties Calling convention
| C++ Language Prooerti Declspec Modifier
Microsoft Visual C++ La Type @ int [UML S:andard Profile: :MagizD,..
Element ID 121 42f01sf_1176E5TO01954 %21,
] i

Close | Back | Forward | Help |




Microsoft C++ Profiles

C++ Attributes

Attributes are designed to simplify COM programming and .NET Framework common language runtime devel-
opment. When you include attributes in your source files, the compiler works with provider DLLs to insert code
or modify the code in the generated object files.

Code MD-UML

[ coclass,
aggregatable (allowed) ,

uuid("1la8369cc-1c91- ey C-+Berert=»
42c4-befa-5a5d8c9d2529") ] CNWClass
class CMyClass { } i el bides="coclaz aggragzlazleca lonzd), Cicr' 38262 oo 20dd2ed b otz B BB fe 25200
x
9% [B ¢ o e EEEC]
[L 3 Docomcrea —-acs
2 alibobes L. )
R Prakile: |=’..¢lLL3‘= ﬂ Prooatky:
B || veer gl e P )
B e lelﬂp T MTTENMA e TTEMa LE Ty, ;I value
e’ SkeTe l,l - <<"'L++tlenent}" o laes, agdieuacliealeady, auili"LaEE69-1091, .,
B zen |||
[ = £edC ISt:m.g&.crss):-
Tags :
[E] . oo 01 declspeckadivien : Shiing -
-|E| Conzkreink: z 5
Larguage 3| IR —
; L+ Lazi_ Remove Yalus | Cdk '-.":ILI:l ll il ﬁl il :I

Chose Zacle | Ferware | Hels
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The MagicDraw UML C# Code Engineering Project is responsible for providing round-trip functionality between
The MagicDraw UML and C# codes. In the current version of this project, it supports up to C# version 3.0.

Generics

Generics permit classes, structs, interfaces, delegates, and methods to be parameterized by the types of data
they store and manipulate. Generic class declaration should be mapped to the UML classifier (class or
interface) with a template parameter. (See the detail of Generics in C# Specification chapter 20)

Additionally, Generics still affect other parts of the program structure such as attribute, operation, parameter,
parent class, and overloading operators. The mappings of these are shown in the next part of this document.

Generic Class

Class S has one template parameter named T. The default type of T is Class.

Code MD-UML

public class S<T»> L 'Fl'

{ .
' 5

}

B Con.. [ & Inbe. [ 3 Dia.. [ <> tod..]

Contalnment o 8 =

[B]:=[ge] =

B2 File tiew

g LML Standard Profile [UML_Standard_Fj
E-Eg # Prafile [T# Profile.xml]

B-Eg CIL profile [CIL_Profile.xmi]

=324

N S

| &) Untitled1

[=--§£H Code engineering seks 0:0 0:0 0:0
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Generic Struct

The type parameter of generic struct is created the same as generic class, but we apply <<C#Struct>>
stereotype to the model.

Code MD-UML

struct S<T> R ? — |

{ —_
2=CHStruct== | .
. s

} .

B = o= History ;| =2 5 v
=
g

[#-IE] Documentation/Hyperlin |||
- Attributes

Port =il A8 B B% Prq}erties:l.ﬁ.ll v 9 Customiz
arks

: Operations H Class i

3] s I o°

= Template Parameters = Qualified Hame
B T Cwamer B Data

----- Iriner Elements

: Relations Applied Sterentype «* C#Struct [Class] [C# Profile]

= Tags b - Base GEESfIE‘.f

{8 Caonstraints v Realized Interface
L&)\ i} | ¥ | Wisihilifw i thilic ]

Close Back Forward Help
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Generic Interface

Code MD-UML
interface S<T> |?|
{ —.
} * 0O

m Interface - 5

B (O e =

s

----- Attribubes

-] Operations

[~ Template Farameters
- T

Inner Elements
R.elations

Tags

Zonskrainks
Language Properties

EI DocumentakionHyperlinks

Close

——
Histary :i S v
-~Template Paramsters
5 efeg
I Hame I Type Default I
H General
T E dass
Lip B Clore Delete

Generic Delegate

To create a generic delegate, we create a class model and apply the <<C#Delegate>> to the model. We, then,
create an empty named method with delegate return type, and add template parameter like a normal generic

class.

Code

MD-UML

delegate string D<T> () ;

I
==C#Delegatess

+(): string
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C# 2.0 Description

E Class - D

e 4= = Hstory: B D v

Ig H -D
H Docurmentation/Hyperlinks

- atkributes

4| Parks

Ciperations

=

D
: Behaviors :
Template Parameters =

5 Inner Elements = Data

Pmperties:l all ™ AL Customize

Eay

4 Relations

= C#Delegate [Class] [C# F‘rDFile]E

q| Tags
1| Constrainks
4| Language Properties

_ Wisihiliw _nshilic

Close Back Forvard

E—
History :{ E D |

BE% B e =

E ] ||~ Template Parameters

-3 DDI:I._Imentatll:ll'l,I'H‘:.-'pEI’|ll'l s B2 e
G Attribukes [E T

Default |

3 Parts | Mame I Type
: = ||| B Genetal

[ 2 400 : skring
G Behawviors

G Relations

=

Lip Dow [ Create J [ Clone J [ Delete ]

< i | ¥l

Forvard

)
)
L
i
=
i
-

Generic Attribute

The type of attributes in the class can be generic binding (template binding) or template parameter of owner

class.

The example code shows attributes that use template binding as its type
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Code MD-UML
class C<T>
{
Tosint C<T-=int=
} I|I~=:~=:k:|in|:>i:=~*;~
class D<T> | '
{ | s
— Zwimes T — — |CeT-=string'T]"
private C<ints> cl; W ==hind=> ol
private C<stringll> c2; |T|
pr:lvate C<T> c3; c <T-=T=
private T c4; T zehind== | |CET-AT=

-1 CaT-=int=

-2 CaT-=string ™=
-od CeT-=T=

-od e T

E Class - D

B 4= = History :iQD vi
(= ”~
Documentation/Hyperlin
EI o kributes o
- @ ol C<T-ink> Type |DeFauIt '-.-'aluel Classifier |
----D w2 CT->strind"l = ||| | @ General
----r:} 03 CeT->T> el O C<T-int> =
Bl o4 T B [ C<T-5stringTT"> Oo
----- Ports
----- Operations  Hl= = B c<r>1> Hro
----- Eehaviors -t =R Hro (=
EI--- Template Parameters
s Inner Elements v Lip Dowainy Clome Deleke
£ i} | B3

The following shows how to create each attribute.
lemplate binding for C<int>

Private C<ints> cl; |T‘

c Tosirgs C<T-=int>
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Open the specification of template binding link and add the binding type in Template Parameter
Substitutions section. For binding with int datatype, select data type int in the Actual.

B Template Binding - ==

% = = History :| 3 Template Binding[C<T-=int > - C] [C<T-=int=] |
& Template Binding[iC<T- »ink= - C] i Template Parameter Substibutions

o : i : :
B DB
L EneT T->int Name | Type | Actual |
Conveyed Information H General
T = Cass [E int [UML Standard (B

Create [elake

Foraard

Template binding for C<string[[>

£l il | 3l

L}
o
Ln
i
=
&
"

private C<stringl[l> c2; IT
C iT-hflr'ng'ﬂ‘h C<T->string 1"
==hind=>=
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Create binding type as usual.

o

E Template Binding - =

B 4= =b  History :| 2 Template Binding[C <T->string> - C] [C... v|
& Template Binding[C<T->string> - C] || Template Parameter Substitutions
DiocurnentationHyperlinks = (e ;
I:E| Templake Parameter Subskitukions
: B-wT T-string MName I Type | Actual |
----- Conveyed Information H General
------ Inner Elements 3 :
T B dass [E string [C# Profile
- gl
L Constraints
Create [releke
[ i | @

To add type modifier [] to string, open the specification of template parameter substitution, and then

add [] to Type Modifier property.

E Template Parameter Substitution - ==

B % O]« =

History :| ¥+T T-»siring

weT

DocurmentationHyperlinks
' Inner Elements

] Tags

Constraints

Close

w
R
=\ 2 Bt Bf Pmperties:l all v [‘.SM]
Actual [@ string [C# Profile] i
Formal &1
Template Binding & Template Binding[< <T-=st..,
Element ID 12_1_3f7019F 11703006675, ..
C# Attributes
Partizl
[TypeModifier [l v|v
e ]

private C<T> c3;

C<T->Tx
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C# 2.0 Description

[o create template binding for C<T>, we have to select the correct T element for the Actual. In this
case, the binding type T is the template parameter of its owner class that is D<T>.

[N Template Binding - ==

B% (B e =

History :

2 Template Binding[C<T->T> - C] [C<T-3T>] v|

& Template Binding[C<T->T> - ]
. Dncumentatlun,l'Hyperllnks

EE-#T T- :=vT
4| Conveyed Information
1Bl Irner Elements

- Tags

L Conskrainks

<

~Template Parameter Substitutions
=5 BfEg
Mame I Type Actual l
H General
T E dass BT
Create Celete

Close

{ [

(aT)

&l data:

----- EH C<T-=ink>
----- B C=T-=string"[]"=
=-&o
. ...... G _|:1

El&u:::

..... i
----- (] Untitled1

{J iiil |

: L CaT-=ink>
e -2 1 CT-wstring'[]" =

TEr Ly 1L Pronins [T roie, Al

] i QT

Up

[ronan

private T c4;

The type of attribute, ¢4 is not a template binding
class. Its type is a template parameter of the
owner class D<T>

248

Copyright © 1998-2011 No Magic, Inc.



C# 2.0 Description

We create the attribute, c4 as usual, but select the correct T type. In this case, it is template parameter
of the owner class, D<T>.

N Property - c4

B (B e e IO
B <

DrocumnentakionHyperlinks

: =| &; g o i
: Inner Elements = 24 B B% Properties:| Al s [M
i

Relations B Property ]
Lagst ink sal s = 1
e8| Constrainks

Qualified Mame Crocd

F Language Properties :

B
Wisibility privabe
Default Yalue
Owner Bo

[

I
]
]
2]
ﬁ
1l

E Select Element

| ]

g CIL profile [CIL_Profile. xmi(]
- C
-] C<T->ink>
- C<T-»stringTT >
-] CeT-2T>
- D
8@ <>
== R
: —8i =
e -l 1 C<T-5ink>
e -c2: C<T-3string "> v
B4 | =

[Create][clune]

(=) (=] =]
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C# 2.0 Description
[N Class - %
H % *l- E Hm:|gfx|
Bittrbutes
8 Bfef w
[ hame | Tyae | oefsikvse | Clazsfier |
El General
= = c<T-5ht> =1 E
- B - - a2 = caT-=3ming T =] ED
-] Template Parameters
4| Irnier Elemenis
-] Pelations
ir--@ 'I"gs
] Constraints
40| Lenguage Froperties
Lia Ciawn o Crasha one Dedeta
The property of template binding is shown below

[ Tem plate Binding - ==

.I?. 4'- = History

{2 vempiate g - ] [

8 Templabe Bindngl - c] ~Tamplate Parameter Substbutions

- [B| Documentation/Hypetlinks

E'I--E Template Parameter Substitutions Em‘ EE E¢

P Temat Narne | Trpe | Actusl |

o Ccma;adIrfurmatun B General

[ Inner Elements T & Class B int [LIML Standard Profil

L] Tags

I—--E Constrants

Creste | Delete
£ Ll || ¥
Back Forward
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Generic Operation

Generic can be applied to operation such as operation name, return type and operation parameter.

Code MD-UML
public class S<T»>
{ i
public void f1<T>() T I
} {} 0
5

[.E Operation - f1

E % = o= Histu:ury':| O +<T>F10 : vouid [S] v.
& +<T=F10) 1 void -Template Parameters
.. DocurnentationHyperlinks s B2 e
Parameters = i
El Template Parameters ! THame | Type I Default I
-5 T_ B General
Relations T = Class
4| Tags
1| Constrainks
4| Language Properties
Lip Drowean Clone Celete

For the return type and parameters of the operation, we create them like a generic attribute creation.

Important: We have to create or select the correct binding types.

In the example code, the type of method parameter t in the first method, public void f1<T> (T t), must be the
template parameter of the owner method, f1<T>, not the template parameter of the owner class, S<T>.

For the second method, public void f1<U, V> (T t, U u), the type of parameter t must be the template parameter

of the owner class, S<T>

Code MD-UML

public class S<T>

{

public void £1<T»>

{

(T t)

— = =

5

}

public void £1<U, V> (T t, U u)

{
}
}

+=T=10t: T waoid
4l W10t T, u: U void
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I’ he tollowing panels show the selection ot method parameter t of the first method.

E Operation - 1

E % 4= = History: @ +<T>FLE: T3 woid [5] v|
& +=T=FIE: T ) woid -Parameters

. v i
g, Bf B

----G + yioid Marme I Type l Drefault Yalue Direction i

- B T Bl General
-] Template Parameters 0 woid [LML ... return [E2l)
----- Relations i

b T ik
..... Tags E IEI
----- Conskraints
..... Language Properties
Back

E Select Element
Madel |

BB c«T->T>
E o

B-EH s

B <>

L |
----- Untitled1

Bl @ +<T=FI(L ) : void
E‘rf": 2
L B®T

..... Eﬂ

3l

| >

[Create ] [ Clone J

[ (04 ] [Cancel ] [ Help ]
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C# 2.0 Description

E Template Binding - <>

[x
Histary :| -8 Template Binding[ - r]
 Template Parameter Substitukion:
B X
Mame I Type I Actual | I
Bl General
T E dass 0| int [UML Standard ProFlIE
Conskraints
Conveyed Information
Innet Elements
Tags
& Constraints
Create Delete
] i | B
E Class - b
= = History || b+
Operation:
DocumentationHyperlinks . ;
g [ =2 et -
Mame I Return Type I Classifier I
E General
+f1 = raT-=int= Mb =]
Template Parameters
Inner Elements
Relations
Tags
Constraints
Language Properties
Lp Dowrn Clone Delete
Back. Forward
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class b
public T £2<T, U>(Tt, Uu) L
where U : T { return t; } B L T S
N . : :
T : b .
L ETgmnte f
. . +=2T, U t=f20t: T,u: Ul T .
=hific== .
. | ol
[MClass - b |£|
E % = = Histary :
(=S ~Parameters
B DocumentationfHyperlinks 8 B2 B
----- attributes g 2
----- Ports Tarne | Type I Default Yalue Direction I
[—:I--- Operations Hienerai
E|'U +TJ I E=FEf t. 1T, u k =T in E]
Documentation/Hyp r =] n E]
Template Paramete =N et E
Relations
Tags
: Constraints
B Language Propertie
----- Behaviors
----- Template Parameters
----- Inner Elements
----- Relations
----- Tags
----- Constraints
----- Language Properties
Up Dicn Clone Delete
£ 1l ] >
pack Forward
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C# 2.0 Description

Generic Overloading

Code MD-UML

class X<T> - - - _

{ | < 1
public static explicit operator X<T> (T

==CR0peratars=+ valus 1 T ) X
va lue) - |2=CH#Operators=+ x: K0 T
=CROperator==+ % X 1
{ return null; } ==CfOperator==+x; 1: X
. . . P " |z=COperator==+++( operand : X K|

public static implicit operator T (X<T> x) =C#Operatoramr=={1: ¥, c . it 1. it

{ return x.item; }

public static explicit operator
XXX<int> (X<T> x)

{ return null; }

public static explicit operator
X<T> (XXX<int> x)
{ return null; }
public static X<T> operator ++ (X<T> operand)

{ return null; }
public static int operator >>(X<T> i, int c)

{ return c; }

B B e+ mei@ren

= I ~Operations
BB Documentation/Hyperlinks : :
Attributes i BB B
. : | Marme | Return Type | Classifier |
2 E General
+{value 1 T best?n + = ¥ [test?] B # [test?] E]
pelfoitd |8 5 @wen @
Hx:testroe ) s testA{ll] T B gk <U-wint> [kest?] B K [test?] E
- +4++{ operand : test7 (|| T B x [test?] B x [test?] E
B3 =m0 test?us, crinf||| + B [test?] B % [test?] E
|| Behaviors + == OH ink [UML Standard Prof,.. B % [test?] (E=l

[-EI--- Template Parameters
Inner Elements

-[E] Relations

Tags

-[B] Constraints
Language Properties

Up Dowin Clone Delete
| i | s
Back Forward
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Generic Parent Class

E Template Binding - <=

Code MD-UML

<{:;.ass b<T, U> : : Fl :
e U

class bl<X> b<X[1, XI[,1> : : :

{}

<rerr, b s
|

E% @« =

Histary ;| g Template Bindingl - b] V|
2 Template Binding[ - b] ~Template Parameter Substitutions
Ducumentatlon,l'Hypellnks . s, m5 E%
B (Bl Template Parameter Substitukions Jijk W
Mame I Type | Actual I
’ ) B General
B Corveyed Information T 3 Class =
- Inner Elements
Teigs ] E Class B«
L Constraints
Create Delete
£ ILf | (#
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C# 2.0 Description

Code MD-UML

1 :
interface Ib<B> 5 b | : : : : DT Uy :

o ~ - T T T T TS R
: o : : : i : SUr :

t) T T

Class b2<Y> . b<int?[], String[]) ‘.|“|‘|‘|.

{ } : : : | 0 N - <B=irt=
<€bmd’1>ddbmd>>||=<b|l|1d=>

class c<T> : b<int?, string> STt UpStGTe

{} T....:....?....i....T.:T,,.."nt'!?."l.u,LString;...,i........,..|..........

: |

class d<X, Y> : b<X, ¥Y>, Ib<ints> Do

{}

Code MD-UML
class b<T, U> : : :
{} : : 'ﬂ
interface Ib<B> :

{} ....... Ib (j

class g<U> : b<b<int, objects>, Us, : 7 : :

{} Comsbpess
= -
o [ RTINS
|.

...............................

Generic Using Alias

For example, using N1_A = N1.A<int>, we create template binding for A<int> in namespace N1, and then we

create the Usage dependency from the parent component (in this case it is file component) to the template
binding class.

For more information about the mapping of Using Directive, Using Directive Mapping.



C# 2.0 Description

Code MD-UML

using N1 A = N1.A<ints;
namespace N1

{ qﬁcnmpnnemppg 1A A<T-=int>
public class A<T> {} usingi.cs F_ = — —
} , ==C#Using=>
class A |
{ |
N1 A a; | iT
) - i
Fe e ——
|
|
|
| 1]
R s ATosirt=

e Containrm. . rcﬁh Inhetitance ri:f:' Diagrarns re::b Madel Ex..

Conkainment ol o

conn =
EEES JEg)

EI@ Data
E--£ File Yiew

P e ) Usage:M1_A[File Yiew: usingl.cs - M1 8 <T->ink>]
4] usingl.cs

B Ml

- A

- A<T->int>

Generic Constraints

Generic type and method declarations can optionally specify type parameter constraints by including type
parameter-constraints-clauses.

type-parameter-constraints-clauses:
type-parameter-constraints-clause
type-parameter-constraints-clauses type-parameter-constraints-clause

type-parameter-constraints-clause:
where type-parameter : type-parameter-constraints

type-parameter-constraints:
primary-constraint
secondary-constraints
constructor-constraint

primary-constraint , secondary-constraints
primary-constraint , constructor-constraint
secondary-constraints , constructor-constraint

primary-constraint , secondary-constraints , constructor-constraint



C# 2.0 Description

primary-constraint:

class-type
class

struct

secondary-constraints:
interface-type
type-parameter
secondary-constraints , interface-type
secondary-constraints , type-parameter

constructor-constraint:
new ( )
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Code

MD-UML

public class A { }
interface IA {}
public class S<T> where T: A, IA{}

1A ()
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=T = raTToT e paTanTeeT T we select e type o emplate para—

eter T as class A.

E Class - 5

E % = = Histary :

~Template Parameters

Close

=s it

B DocumentationfHyperlin 4 B2 %

----- Attributes i * T

..... Porks Mame | Type Default l

----- Ciperations Bl General

..... 4| Bel

T =a

[_]... ]

----- Inner Elements ==

----- Relations

----- Tags bl Ip Dicin Zlone Delete
£ il | EB|

The constraint A is shown as generalization relation of T.

_/'ﬂg Zonktai. . rﬂgﬂ Inherit. . r-*ﬁﬂ_ Diagramsrd::b Model ..

g R} X

Containment

O+ 44N
o | |

Bl

El@ Daka

ik Untitled!

El@ Zode engineeting seks 0:0 0:0 0:0

-1 File Wiew
- N1

- UML Skandard Profile [UML_Standard_Prafile.xml]
g C# Profile [C# _Profile. xml]
{2 CIL profile [CIL_Profile.xmi]
i .

- 5

B <>

=0
Bl Relations

b # eneralization[T - A]
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- : : : = : T : et :

parameter T, and then create Interface Realization as Outgoing relation to the interface IA.

B % = = Hiskary :
=1 ~Reelations
B Documentation/Hyperlinks 8, ®BS@g gm
----- B Attributes = c e
----- B Ports Marne I Element Direction I Element I
""" 1 Operations B Generalization
----- | Behaviors T —+ Ea
----- | Template Parameters f B -
..... O Inner Elements H Interface Realization
= ®n =)
..... BfRelations = mr e 4l
----- B Tags
----- B4 Caonstraints
----- | Language Properties

L A Create Outgu:uing...__l [ v Create Incoming. .. ] [ Delete ]

Close

Back:

Eorward

He Contai., rﬁqﬂ Inherit.. rf::f:' Diagramsrc:;b Madsl .. ]

Containment o ®
8] [g@]es] =
B-{& Data -
&£ File Wiew i
E-Fa M1
ﬁ LML Standard Profile [UML_Standard_Profile.ml
E-Eg C# Profile [C# _Profile. xmi]
El@I CIL profile [CIL_Profile, xmi]
..... Ha !
B85 E
B <>
E-®T:a
e |
B Relations
f A Generalization[T - 4]
e P Interface Realization[T - 1A]
...... ]:||:||
..... 'EE:; 1 ImkiFl=Ad z

i | 6|
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- : : : e : :

parameter, and

then we create the tag values.

o K

B & = = History :LQ T »
; T

EI--- Documentation/Hyperlinks :

..... aktribukes 24 ®Bf BZ Properties:| Al w [ Customize

2 Parts Eittacs i

..... g.p:rapnns Hamd T =

----- 4| Behaviors =

ualified Mame ST

----- Template Parameters .

----- Inner Elements et :'@ 13 :

” Relations Applied Stereotype (e Caeneric [Class] [C# Profile]

----- Tags Base Classifier

""" Constraints Realized Interface

----- Language Properties Yisibility public
Is Leaf [] False [
Lo fcbices. L ;_

Back Earward

[

[,

Bk B« =

Histary LE T [»

=1

BB DocumentationfHypetlinks
----- Attributes

----- Ports

----- Operations

----- Behaviors

----- Template Parameters
----- Inner Elements

----- Relations

-----

----- Constrainks

..... Language Properties

Properky:

[nerictype | (.o ]

Walue
class w
newi ) L

-Tags
Profile: | <ALL> v|
z o [EIE] -~ = =
. ...... &) partial _A‘_
E_...«_» < FGenericx =
: - qtype = class, new()
El-## < <C#LanguageProperty ==
b (33 inkernal =
e 3 MEW =
P 0 LII'ISEIFE-' sl
Removevaie]  [Edvaie]

BLP8E

|  Clase |

Back.

Eorward

(]

Anonymous Methods

In versions of C# previous to 2.0, the only way to declare a delegate was to use named methods. C# 2.0
introduces anonymous methods.

Creating anonymous methods is essentially a way to pass a code block as a delegate parameter.

For example:

// Create a delegate instance
delegate void Del(int x);

// Instantiate the delegate using an anonymous method
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Del d = delegate(int k) { /* ... */ };

By using anonymous methods, you reduce the coding overhead in instantiating delegates by eliminating the
need to create a separate method.

From now, there is no direct mapping for Anonymous Methods but it uses the mapping for delegate method
feature.

Partial Types

A new type modifier, partial, is used when defining a type in multiple parts. To ensure compatibility with
existing programs, this modifier is different than other modifiers: like get and set, it is not a keyword, and it
must appear immediately before one of the keywords class, struct, or interface.

class-declaration:

partial class identifier type-parameter-list

attributes,,,, class-modifiers opt

opt opt
class-base,,, type-parameter-constraints-clauses,,, class-body ;

struct-declaration:

attributes,,,, struct-modifiers partial struct identifier type-parameter-list

opt opt opt

struct-interfaces,,; type-parameter-constraints-clauses,,; struct-body ;

interface-declaration:

attributes,,, interface-modifiers,,;, partial,, interface identifier type-parameter-list,,

interface-base,,; type-parameter-constraints-clauses,, interface-body ;.

op op

Each part of a partial type declaration must include a partial modifier and must be declared in the same
namespace as the other parts. The partial modifier indicates that additional parts of the type declaration may
exist elsewhere, but the existence of such additional parts is not a requirement. It is valid for just a single
declaration of a type to include the partial modifier.

All parts of a partial type must be compiled together such that the parts can be merged at compile-time. Partial
types specifically do not allow already compiled types to be extended.

Nested types may be declared in multiple parts by using the partial modifier. Typically, the containing type is
declared using partial as well, and each part of the nested type is declared in a different part of the
containing type.

The partial modifier is not permitted on delegate or enum declarations.
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Code MD-UML
//Case #1
//The partial class is written into R
one class file. _
public partial class PartialA{ :Eﬁm
int aj; - o
string actionA() ::gﬁggﬁ;gﬁms
{
}
} All child elements will be merged into one Class
public partial class PartialAf{ element.
int b;
string actionB()
{
}
}
//Case #2
//The partial class is written into S
separate class file. :
//PartialAl.cs :Eﬂm
public partial class PartialA{ - -
) -actiond(’  string
int a; -actionB(] : string
string actionA()
{
} All child elements will be merged into one Class
} element, the same as both classes are written into

one class file.

//PartialA2.cs
public partial class PartialAf{
int b;
string actionB()
{
}
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Code

MD-UML

//Case #3

//The partial class with inner class

public partial class PartialAf{
public class B

{
int b;
}
}
public partial class PartialA{
int a;
string actionB()
{
}
public class C
{
int c;
}
}

E MagicDraw UML 12.1 - Untitled1

- File Edit ‘“ew Layout Diagrams Optior
: sl -
NDEELO 3 -9~ | Unkitle

E Cu:unt..-\: &% Inher.| 2 Diag.. | <> Mode. |

Containment

B Data A
E-E File Yiew 3
E ML Skandard Profile [UML_Skandarc
g C# Profile [C#_Profile.xml]
=

Emggg

E b b rint

Emggc

E bt - rink

; ...... o -aint

- -ackionB) : skring
----- Uniitled1

EI@ Code engineering sets 0:0 0:0 0:0
e # Untitled] 0:0 0:0 0:0 () v

% | >

All inner classes have to be located as inner class
of the parent class (partial class).

m C#Element - PartialA

E % - = History :| & Parkiala s

= partiala
DocumentationHyperlinks
E-E attributes
Parts
BB Operations
----- Behaviors
Template Parameters
.....

Irnet Elerments
----- Relations

.....

----- Constraints

----- Language Properties

----- Z# Lanquage Properkies

-Tags

Profile: | <all >

Esr «aC#Classz=
Ly static

El-» <=C#Element ==
L b Catattributes
-3 externalias

i iLeZ) partial =™
El‘”' <= #Generic= =

Sk o bype

The "partial" tag will have a blank tagged value for Partial Class Element.
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Code ‘ MD-UML

E C#Element - a

| E % = = Histary :| @ -a: int [Partiald] vl
O -asink “Tags-

-8 DocumentationjHyperlinks || b, 1. | <Ll
- Inner Elements

= Relations B BY =¥ oo E3

T-E||;|S A=
B Constraints s £CaAttribube=»
Language Properties ([ ¢ i O ':_':'”tai"'e"
e C# Language Properties ||| | 77 @ fixed
------ @ readonly
------ i wvolatile

El--## < <C#Element >

------ 7 C#Attributes

------ 7 externdlias

------ = partial = "Partialf.cs"
B £<C#languageProperty =
L e internal

The "partial” tag will have a value of the file name that the class belongs to for each child element in
partial class element.

Nullable Types

A nullable type is classified as a value type:

value-type:
struct-type
enum-type

struct-type:
type-name
simple-type
nullable-type

nullable-type:
non-nullable-value-type 7?7

non-nullable-value-type:
type

The type specified before the ? modifier in a nullable type is called the underlying type of the nullable type.
The underlying type of a nullable type can be any non-nullable value type or any type parameter that is
constrained to non-nullable value types (that is, any type parameter with a struct constraint). The underlying
type of a nullable type cannot be a nullable type or a reference type.

A nullable type can represent all values of its underlying type plus an additional null value.
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The syntax T? is shorthand for System.NuTlTable<T>, and the two forms can be used interchangeably.

Code MD-UML

class classl

{

Class1

int? a = null; -nurm:: myType"?"

System.Nullable a = null;

}

Add “Nullable” class type to C# profile.

Accessor Declarations

The syntax for property accessors and indexer accessors is modified to permit an optional accessor-modifier:

get-accessor-declaration:

attributes,, accessor-modifier

opt  9et accessor-body

set-accessor-declaration:

attributes,,,, accessor-modifier,

opt St accessor-body

accessor-modifier:
protected
internal
private
protected <internal

internal protected

The use of accessor-modifiers is governed by the following restrictions:

e An accessor-modifier may not be used in an interface or in an explicit interface member
implementation.

e For a property or indexer that has no override modifer, an accessor-modifier is permitted
only if the property or indexer has both a get and set accessor, and then is permitted only on
one of those accessors.

e For a property or indexer that includes an override modifer, an accessor must match the
accessor-modifier, if any, of the accessor being overridden.

e The accessor-modifier must declare an accessibility that is strictly more restrictive than the
declared accessibility of the property or indexer itself. To be precise:

e If the property or indexer has a declared accessibility of pub1i c, any accessor-modifier may
be used.

e If the property or indexer has a declared accessibility of protected internal, the accessor-
modifier may be either internal, protected, or private.

e If the property or indexer has a declared accessibility of internal or protected, the
accessor-modifier must be private.
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e If the property or indexer has a declared accessibility of private, no accessor-modifier may

be used.
Code MD-UML
?lass A A
. . . text : string = "init value"
private string text = “init value”;
public String Text +Text() © String

{

protected get{ return text;}
set{ text = value;}

C#Property - Text

E % = = History :| & +Tesxt() : UML Standard Profile: :Yalidation Profile: :OCL Library::String [A] [»

& +Texk() : UML Standard Profile: :Valids | Tags-
B Documentation/Hyperlinks

R Profile: I ALl “ || Select tag and click Create Yalue ko
e blabe Parametins El-g E|-$ _y == creake new value For it,
Relations W TR T
|_E:_|....«>a < <C#LanguageProperty = 2
Canstraints —|[I[ i L. &3 inkernal
: Language Properties  |[[| i L. 3 new
L C# Language Properties || i & unsafe

E-#% << #0peration>>

------ 0 CHExplicitInterface

------ 0 conwversion type

------ O extern

------ @ intialization

------ 2 override

------ @ parkial

------ 3 wirkual

[Cl-a% <o #Property=>

------ =) C#GetAccessor = "protected”
------ 0 CHcetAttributes

------ S C&SetAccessor =

------ 0 C#Setattributes

[H-% = =getterz>

b iy getkerfsetter For attribute

Bl «xsetterss

by qetkerfsetter For attribuke N

Static Class

Static classes are classes that are not intended to be instantiated and which contain only static members. When
a class declaration includes a static modifier, the class being declared is said to be a static class.

When a class declaration includes a static modifier, the class being declared is said to be a static class.
class-declaration:

attributes,,, class-modifiers,,; partial,, class identifier type-parameter-list,,,

class-base,,, type-parameter-constraints-clauses,,; class-body

opt s opt
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class-modifiers:
class-modifier
class-modifiers class-modifier

class-modifier:

new
public
protected
internal
private
abstract
sealed
static
Code MD-UML
static class A T
{ A
{static}
[N c#Class - A %]
E % ‘- = History | 5 &
I ﬂ —#
Documentation/Hyperlinks :
Attributes = B Prnperties:\m—vlw
Parts . Bl C# Language Properties &
gp:rapons externalias
ehaviors .
Template Parameters statllc
nner Elements partial =
Relations unsafe [ false
Tags e []Ffalse
Constraints internal []false LY
Language Properties =] C#Class
Caattributes
fApplied Sterectype Instance =
Owned Comment
Owner =] Data
Owned Element = :C#Class [A]
Cwwning Package &=
Mame Expression
Mamespace B
Cualified Marne &
wisibility public
Mame &
Cwwning Substitution
Cuwning Default
Cnwning Parameter “
Back Forward

Extern Alias Directive

Until now, C# has supported only a single namespace hierarchy into which types from referenced assemblies
and the current program are placed. Because of this design, it has not been possible to reference types with the
same fully qualified name from different assemblies, a situation that arises when types are independently given
the same name, or when a program needs to reference several versions of the same assembly. Extern aliases
make it possible to create and reference separate namespace hierarchies in such situations.

An extern-alias-directive introduces an identifier that serves as an alias for a namespace hierarchy.
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compilation-unit:

extern-alias-directives,,, using-directives,,; global-attributes

opt opt

namespace-member-declarations

namespace-body:
{ extern-alias-directives,, using-directives,,, namespace-member-declarations,,; }

extern-alias-directives:
extern-alias-directive
extern-alias-directives extern-alias-directive

extern-alias-directive:
extern alias identifier ;

Consider the following two assemblies:
Assembly al.dll:
namespace N

{
public class A {}
public class B {}
}
Assembly a2.dll:
namespace N
{
public class B {}
public class C {}
}
and the following program:
class Test
{
N.A a;
N.Cc;
H

The following program declares and uses two extern aliases, X and Y, each of which represent the root of a
distinct namespace hierarchy created from the types contained in one or more assemblies.

extern alias X
extern alias Y;

class Test

{
X::N.A a;
X::N.Bbl;
Y:N.Bb2;
Y:N.Cc;
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Code

extern alias X;
extern alias Y;
class Test

{

::N.A &a;
::N.B bl;
:N.B b2;
::N.C ¢c;

KoK XX

MD-UML

Test

==C#Element==-a  XiexternAlias = ¥}
==CRElement==-ha1 : ¥{externdlias = X}
==C#Element==-h2 : Y{externalias = 7}
==C#Element==-; ; Yexternalias =%}

E Class - Test

.& = = Histnry:

= Test
1B DacurnentationfHyperlinks
Attributes

E|c'_‘:|l Atk

Relations

Canstrainks

E-o bl

E-o b2y

----c'_‘:ln e ¢

Parks

Cperations
Behaviors

4| Template Parameters
Inmer Elements

4 Relations

Tags

Canskrainks
Language Properties

< i |

DocurmentationfHyperlink

Language Properties

~Tags

Profile: | <Ll

mrEz [GE =ves

E....«_» < <i_#Element ==
b 3 CAHribUEES

e externAlias =R

Remove Yalue

Edit Yalue

Select tag and click Create Value to
create new value For it

Close

Back

Forward

Pragma Directives

The #pragma preprocessing directive is used to specify optional contextual information to the compiler. The
information supplied in a #pragma directive will never change program semantics.

pp-directive:

pp-pragma
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pp-pragma.:

whitespace # whitespace pragma whitespace pragma-body pp-new-line

opt opt

pragma-body:
pragma-warning-body

C# 2.0 provides #pragma directives to control compiler warnings. Future versions of the language may include
additional #pragma directives.

Pragma Warning

The #pragma warning derective is used to disable or restore all or a particular set of warning messages during
compilation of the subsequent program text.

pragma-warning-body:
warning whitespace warning-action
warning whitespace warning-action whitespace warning-list

warning-action:
disable

restore

warning-list:
decimal-digits
warning-list whitespace whitespace,,, decimal-digits

opt 71 opt

A #pragma warning directive that omits the warning list affects all warnings. A #pragma warning directive
that includes a warning list affects only those warnings that are specified in the list.

A #pragma warning disabTe directive disables all or the given set of warnings.

A #pragma warning restore directive restores all or the given set of warnings to the state that was in
effect at the beginning of the compilation unit. Note that if a particular warning was disabled externally, a
#pragma warning restore will not re-enable that warning.

The following example shows use of #pragma warning to temporarily disable the warning reported when
obsolete members are referenced.

using System;

class Program

{
[Obsolete]
static void Foo() {}
static void Main() {

#pragma warning disable 612
Foo();

#pragma warning restore 612
}

}

There is no code engineering mapping for Pragma Directives now.
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Fix Size Buffer

Fixed size buffers are used to declare “C style” in-line arrays as members of structs. Fixed size buffers are
primarily useful for interfacing with unmanaged APIs. Fixed size buffers are an unsafe feature, and fixed size
buffers can only be declared in unsafe contexts.

A fixed size buffer is a member that represents storage for a fixed length buffer of variables of a given type. A
fixed size buffer declaration introduces one or more fixed size buffers of a given element type. Fixed size
buffers are only permitted in struct declarations and can only occur in unsafe contexts.

struct-member-declaration:

fixed-size-buffer-declaration

fixed-size-buffer-declaration:

attributesopt fixed-size-buffer-modifiersopt fixed buffer-element-type
fixed-sized-buffer-declarators ;

fixed-size-buffer-modifiers:

fixed-size-buffer-modifier

fixed-sized-buffer-modifier fixed-size-buffer-modifiers

fixed-size-buffer-modifiers:

new

public

protected

internal

private

unsafe

buffer-element-type:

type

fixed-sized-buffer-declarators:

fixed-sized-buffer-declarator

fixed-sized-buffer-declarator fixed-sized-buffer-declarators

fixed-sized-buffer-declarator:

identifier [ const-expression |

Code MD-UML
1{1nsa fe struct A =R truct==
A

public fixed int x[5]; .
-x o int [3]

}
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[X Class - A |’£|
e 4= =  History :
=) =
Etotcr:lbrzntagzatlan,l'Hyperhnks HE R 252 E‘-X Properties:| Al w (%€ Customize
i . E Property -~
e @
SHE Zualified Mame B
Template: Parameters Type @ inkt [UML Standard Profile: :UML Stan. ..
Inner Elements Type Modifier
Relations Wisibility private
Tags Default Yalue
Conskrainks Cuner Ba
Language Properties Applied Stereotype Brrribuke [Element] [C# Profie LS
Mulkiplicity: g
Is Read Only [] False
Is Static [ False
Is Leaf [ False
Is Composite [Jralse
Aggregation none
Is Derived [] False
Is Derived Union [ False
Is Ordered [JFalse
Is Unique brue
fickive Hyperlink
Mame Expression
Mamespace Ba “
Back Forward
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[XClass - A |X|
E % ﬁ 4= = History :
E A ~Tags

- DocumentationfHyperlinks

e — ; Prafile; | <ALl b | Select tag and click Create Walue to create
F—"" Attributes . — - - new value Far it
B3 -x :int [5] B2 B IEH =y o2
Documentation/Hyp ||

Inner Elements Bl <<CRAttribute>-

Relations i e container

-{Z) fixed = true

Constrainks e read?nl\f

LB Language Propertis ||| | @ volatile
..... Parks % << C#Element
..... Cperations oo G Cititktributes
..... Behaviors e O Exberndlias
----- Template Parameters - @ internal
----- Inner Elements o e
..... Relations - partial
..... Tags - unsafe
----- Constrainks
----- Languade Properties
Remave Yalue Edit Yalue
< i | Y
Back. Forward
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E i = = Hiskory :

=5
it | ) - E"i E"i Properties:| Al w % Customize
el int [ =} C# Language Properties ||
""" _ Fixed = ||
exkernalias
----- Template Parameters i
..... Inner Elements unsafe [ False
----- Relations partial
----- Tags internal [ false
""" Constraints readonly [] false = |
----- Language Properties wilatile []false
= [ false
B c
Caattribukes
Redefinition Conkext Ba
Redefined Element
Is Leaf [ false
Mame Expression
Marnespace = |
Cualified Mame
Wisibility private
Marne b
Client Dependency
Supplier Dependency "
Back Forward

Extension Methods

Extension methods are static methods that can be invoked using instance method syntax. In effect, extension
methods make it possible to extend existing types and constructed types with additional methods.

Extension methods are declared by specifying the keyword th1is as a modifier on the first parameter of the
methods. Extension methods can only be declared in static classes.

The sample code :

public static class Extensions
{
public static int ToInt32(this string s) {
return Int32.Parse(s);

}

public static T[] Slice<T>(this T[] source, int index, int count) {
if (index < 0 || count < O || source.Length - index < count)
throw new ArgumentException();
T[] result = new T[count];
Array.Copy(source, index, result, 0, count);
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return result;

}
}
It becomes possible to invoke the extension methods in the static class Extensions using instance method
syntax:
string s = "1234";
int i = s.ToInt32();// Same as Extensions.ToInt32(s)
int[] digits = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};
int[] a = digits.STlice(4, 3);// Same as Extensions.Slice(digits, 4, 3)
Code MD-UML
class K K
{
Test (this int a) +Test( & :int )
{}
}

The value is created to tag “extend” in <<C#Params>>

Close

E % 4= = Hiskaory :
|E K ~Tags
EI"' Docgmentatmn,l’Hyperllnks Profile: | <ALl * || Select kag and click Create Value to
& Attributes 7 create new value For it
- Ports BE EY E =\ @
[—]—-- Operations .
B~ +Test{ a:int) B3 < <C#Element ==
DocumentationHyp : O Cataltributes
& Parameters & externalias
E|<} a:ink
: Docurnents
Inner Elem
Relations
E----«:» << #Params=>»
Constraink @ extend ="
Language
B Template Paramete
Relations
Tags
B Constraints
Language Propertie
B Behaviors
Template Parameters
5 Inner Elements
: Relations
i Tags
-3 Constraints
Language Properties
] . Remove Yalue Edit value
4 | 11l
Back Forward

Lambda Expression Conversion

A lambda expression is written as a parameter list, followed by the => token, followed by an expression or a

statement block.
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The parameters of a lambda expression can be explicitly or implicitly typed. In an explicitly typed parameter list,
the type of each parameter is explicitly stated. In an implicitly typed parameter list, the types of the parameters
are inferred from the context in which the lambda expression occurs.

Some examples of lambda expressions are below:

x=>x+1 // Implicitly typed, expression body
x=>{returnx + 1; } // Implicitly typed, statement body
(intx)=>x+1 /I Explicitly typed, expression body
(int x) => { return x + 1; }// Explicitly typed, statement body

X, y)=x*y // Multiple parameters

() => Console.WriteLine()// No parameters
There is no mapping for this feature.
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==slareotype==
C#Params
=<stereotype== [Farameter]
C#Property -extend ; String
==gtereotype== [Dperation] -params : String
CHEvent
[Cperatian] C#SetAccessar l
CH#Gethccessar v
CRAddAccessar C#SetAttributes ==stereatype==
CRRemoveAccessor CHGetAtributes
CRAddatributes C#Parameter
C#Removeaitributes [Element]
==stereotypes=
SCSIEERERD CHindexer
S P 1 " ~ [Operation]
== ==
(Class] - stereotype
C#Element < C#Sethccessar
[Elerment] CRGethccessoar
- CHSetatiributes
Catattributes :
==stereotype== |-externalias - string CH#GetAttributes
CzAttribute “-partial : string
[Froperty] Juy FaX
-fixed : boolean S E TS
-readonly ; boolean t_;rp .
e CHEnumerationLiteral
-volatile : boolean ==gterentype==
-container : String CHClass ==gtereotype== [EnumeratianLiteral]
CHOperator -
[Class] ) C#initializer
[Dperation]
-static : boolean
==slareotype== ==stareotypes==
C#Operation C#Generic
«=stareotypes= [Operation] [Class]
C#lL anguageProperty CRExplicitinterface -type : generictype
[Elerment] k] -parial : string

-wirtual : boolean

#_new: hoolean -extarn - hoolean ==stereotype==

#internal : boolean -ovarride : boolean C#Delegate

#unsafe - hoolean -intialization : String [Class]
-conversion type | String

Figure 133 -- C# Profile

The above diagram shows the class diagram of C# profile. The C# profile package contains many stereotype
and related tagged value to contain the properties of C# language usage. The new stereotypes and tagged
value are shown in the following part.

Stereotype

C# Profile contains many stereotypes and tagged definitions. When the mapping begins, there will be tagged
value applied to tagged definition in stereotype. Since MagicDraw 12.0 the information of language properties
is moved to tagged value in stereotype. The information of language properties of:

e Class is moved to <<C#Class>>
e Attribute is moved to <<C#Attribute>>



C# Profile

e Operation is moved to <<C#Operation>>

e The common information of the old language properties (Class, Attribute and Operation) is
moved to C#LanguageProperty

This document represents only newly stereotyped and tagged definitions, the details are shown below.

C#Attribute

<<C#Attribute>> is an invisible stereotype that is used to define C# attribute properties. This is used to store
the language properties of the attribute in C#.

Name Meta class Constraints
CH#Attribute Property
Tag Type Description
container String
fixed Boolean Represents the usage of Fixed Size
Buffer
unsafe struct A
{
public fixed int x[5];
}
readonly Boolean Represents the usage of read-only
attribute
Class A
{
public readonly int x;
. }
volatile Boolean Represents the usage of volatile attribute
Class A
{
public volatile int x;
}

C#Class

<<C#Class>> is a stereotype that is used to define property of C# class. This is used to store the language properties of the
class in C#. Moreover this class is used for store the information about the static class too.

Name Meta class Constraints

C#Class Class



C# Profile

Tag Type Description
Static boolean Represents the usage of static class
static Class A
{
public int x;
}
C#Delegate
<<C#Delegate>> is a stereotype that indicates that model class represents C# delegate.
Name Meta class Constraints
C#Delegate Class
C#Element
<<C#Element>> is a stereotype that is used to define properties of all element in model.
Name Meta class Constraints
C#Element Element This stereotype can be applied to all

elements such as class, attribute,
operation and parameter.

Tag Type Description
externAlias String Represents the usage of extern alias
extern alias X;
class Test
{
X::N.A a;
}
partial String
CH#Attributes String Represents C#  attributes  for
element.
C#EnumerationL.iteral

<<C#EnumeraltionLiteral>> is a stereotype that is used to define enumeration.

Name Meta class Constraints

C#EnumerationLiter | EnumerationLiteral

al
Tag Type Description
CH#Initializer String Represents enumeration member’s
constant value.
C#Event

<<C#Event>> is a stereotype that is used to indicate that operation represents C# event.

Name Meta class Constraints

CH#Event Operation
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Tag Type Description
C#AddAccessor String Adds add accessor for event
C#AddAttributes String Defines C# attributes for add
aCcCessor.
CH#RemoveAccessor String Adds remove accessor for event
CH#RemoveAttributes | String Defines C# attributes for remove
accessor.
C#Generic
<<C#Generic>> is a stereotype that is used to define generic properties.
Name Meta class Constraints
C#Generic Class
Tag Type Description
type generictype Defines type for generic constraint

parameter, class, struct, and new()

C#Indexer
<<C#lndexer>> is a stereotype that is used to indicate that operation represents C# indexer.
Name Meta class Constraints
CH#Indexer Operation
Tag Type Description
C#GetAccessor String Adds get accessor for indexer.
C#GetAttributes String Defines C# attributes for get
accessor.
C#SetAccessor String Adds set accessor for indexer.
C#SetAttributes String Defines C# attributes for set
accessor.
C#LanguageProperty

<<C#lLanguageProperty>> is the parent of <<C#Class>>, <<C#Attribute>>, and <<C#Operation>>, So the
<<C#Class>>, <<C#Attribute>> and <<C#Operation>> also have it's tag definition.

Name Meta class Constraints

CH#LanguageProperty | Element

Tag Type Description

internal boolean

new boolean
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Tag Type Description

unsafe boolean Represents the usage of unsafe
element
unsafe struct A
{
public fixed int
x[5];

}
C#Operation

<<C#Operation>> is a stereotype which is used to define properties of the operation. This is used to store the language
properties of the operation in C#.

Name Meta class Constraints

C#Operation Operation

Tag Type Description

conversion type String

extern boolean Represent the usage of extern operation
Class A

{

public extern int x();

}
initialization String
override boolean
partial String
virtual boolean
C#ExplicitInterfac | Classifier Defines C# explicit interface for explicit
e interface member implementation.
C#Operator
<<C#Operator>> is a stereotype that is used to indicate that the operation represents C# operator.
Name Meta class Constraints
CH#Operator Operation
C#Parameter
<<C#Parameter>> is a stereotype that is used to indicate that the element represents C#Parameter.
Name Meta class Constraints
CH#Parameter Element
C#Params
<<C#Params>> is a stereotype that is used to indicate parameter arrays.
Name Meta class Constraints
CH#Params Parameter
Tag Type Description
extend String

params String



C# Profile

C#Property
<<C#Property>> is a stereotype that is used to indicate that the operation represents C# property.
Name Meta class Constraints
CH#Property Operation
Tag Type Description
C#GetAccessor String Adds get accessor for indexer.
C#GetAttributes String Defines C# attributes for get
accessor.
C#SetAccessor String Adds set accessor for indexer.
CH#SetAttributes String Defines C# attributes for set
accessor.
C#Struct
<<C#Struct>> is a stereotype that is used to indicate that the model class represents C# structure.
Name Meta class Constraints
C#Struct Class
C#Using
<<C#Using>> is a stereotype that isd used to indicate that the usage dependency is C# Using directive.
Name Meta class Constraints
C#Using Association, Realization, The clients of dependency are
Usage Component, and Namespace.
Data Type

In addition to stereotype and tagged value, C# datatype should be created in the profile. The following diagram
shows the data type of C# profile.



Conversion from old project version

==enumer ation== ==enumeration=:> ==dataType==
generictype accessortype decimal
class getter
struct setter
newl] getter and setter
==dataTypes== ==dataTypes= ==dataType==
nullable =tring =hyte
==dataType== ==dataTypes== ==dataTypes==
ulong object ushort
==dataTypes== ==datalypes=
bool uint

Figure 134 -- Data Type of C# Profile

This chapter describes the project converter of MD project version less than 11.6.

Translation Activity Diagram

There are projects that use C# language properties, which need to be translated with version of MagicDraw
project less than or equal to 11.6.



Conversion from old project version

Open local project

Project is opened .

carnpletely .

N I B

Ol
S . Show question dialog about | L S R L :
: thiz project needs to be tranzlated : : : : :
and do you want to backup?

. . . [Click Mo]- . .

coea i B IR - _ _ B Sl :
[Click Yes] | - .

(Shnw backup dialog)

: [Specity name ahd Click Ok]© % C[Click Cancef] : : : :

Backup project . . . : Show warning dialog about . .

: B . . . : .| MD will continue to translate : :

Translate

: : : - — AProject is translated | Sl Dol :

. . . . completely . . .

Figure 135 -- Open local project Activity Diagram



Conversion from old project version

Open teamwork project

. . | Open tearmwark .
© |project
e +....f....:(ﬁpt‘.ntf:iim'l-nu'vurk|Jrvunj£=t:ﬂt_‘"|...f....+ ......... e .-
. . - . . . .
. . - - . Project is opened
: completely
i [version = 11.6] N~ [
P : : ®— - —— =
[wversion == 11 8] :
L Inot hes permission to ecit] X [has permissiontoedt] SR R :
: - : : :
: Show error dialog about : : : ¥ . -
, . | cannot translate project and e . Shu':nu' warning dialog about - s
' C# code engineering set ' this project needs to be translated ) ' : '
may not work correcthy : : : :

: : : : : Show error dialog about
Focc e e e e pannot lock all elements and
can not translate project and
this must be done manualby
by invoking menu item

Show the list of elements |
that need to be unlock |

: : : : : : S : : : : : :
TR O O
: : : : : : : : o — : : :

Y ~ |Project is opened cotnpletely
: o |weithiout translation : :

Figure 136 -- Open teamwork project Activity Diagram
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Import MagicDraw project

......... e a o |Pre—condition |
: : project apened : :
—T
............. S ibrtiectis imported
cormpletely
....................... R TR
wersion = 11 6] . :
.................. —————®- .
[version == 11.6] .
. Show warning dialog aboat | + ......... , ......... , ......
thi= project needs to be translated : : :
-
*| Tran=slate | : : : :
. -
......... . 'C!.(\)'_'f;'_'lmpnrtedpmjectis

tranzlated completely

Figure 137 -- Import MagicDraw project Activity Diagram



Conversion from old project version

Use module

— _—  _  _|Pre-condition :
project opened

Use mudule.

Right click on
C# code engineering set
and choose generate

{: [mot uze ald CF project]

[uze old TR project]

Show error message about .
thig project use old C# project

(Generate nnthingj A

Showy generation
dialog bax normally

&

Figure 138 -- Use module Activity Diagram
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Update C++ Language Properties and Profiles

. . . . . . . - — — — . — JPre-condition : project opened, version of
R R TR X — T T T arojiect ecusl o more than 12 and needs to

he translated (use C¥ language propetties)
o Right click on "Code engineering SEtS"‘{ B
: : : : in the containment tree and select : : : : : : :
: : : : and Profiles" menu ] : : : : : : :
: : : : Show question dialog about A : : : : : : :
Soeesiiooioot o The project is goingtobetranslated | i
: : : : Do you want to continue ?
: [Click Yes [lick Ma]
T/ B
: [l}:u:al préjeu:t] :)L : [tearr{«-mrk p'ruzujeu:t] : :
. : : o : e e IR T ST TR P
:[has pérmissién to ed'i't] )L [nnt:has pe'rmissicu'n to ed'ri]
........................... . : <> - :
R '[f:éri incie &l élér'néht's'] o '[i:érin'n't ok il é}*ei'n'eht'sg] ............. R P
; ; : : : . : IR .
Show error dialog about Show error dialog about | ||
: : : : : : cannot lock all elements and cannot translate project and
can not translate projectand | | C# code engineering set | |
this mu=st be done manually may not work correcthys
by invoking menu item g - g g
)
. (showthelistofelements | . | . |
: that need to be unlock : : : : :
Project is translated
: : ompletely . . . . . . . . . . .
e ————————— —_— B P B [ J--ﬂ\ ........ P
: : : : : : : : : : : : : ) '\#H : : :
: - |Project is not — -
: © [translated :

Figure 139 -- Update C# Language Properties and Profiles Activity Diagram

Language Properties Mapping

Until MD version 11.6, language properties are stored in a specific format, since MD version 12 language
properties are moved to stereotype tag value and using DSL to customize to C# Language Properties. (The
language properties will move to C# Language Properties)



Mapping

Class
E Class - Test
E % = = Hiskory :

Ig Test rLanguage Properties

& -[B] DocumentationHyperlinks : [ i
B B Properties:| Al Customize
----- Behaviors

»zw/_/i ot new

Internal niok internal

Templake Parameters

..... Inner Elerents Unsafe nat unsafe //

Tags
Back Forward

[ Class - Test [Z|
5 B ¢ wev{@eny

|E Tesk riZ# Language Properties
i DocumentationfHyperlinks

i & ¥
Attributes L = =
Parks E General

Ciperations Element ID _12_0_28501458_1164368896421_631471_266
Eehaviors Extern Alias

Template Parameters Partial

Inner Elements HET— [ False S ——_
Relations Skatic []false

= : [ false
Conskrainks DF |
anguage Properties alse

% Language Properties

Old Value Translation

New Mapped to tag “new” of <<C#lLanguageProperty>> (The usage
for this is to apply <<C#Class>> and set value to tag “new”)

Internal Mapped to tag “internal” of <<C#LanguageProperty>> (The usage
for this is to apply <<C#Class>> and set value to tag “internal”)

Unsafe Mapped to tag “unsafe” of <<C#LanguageProperty>> (The usage
for this is to apply <<C#Class>> and set value to tag “unsafe”)
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Attribute

X Property - attribute1

E% (O« =

Hiskary: :| 3 -attributel [Test] V|

@ -attributel

Relations

Tags

Constrainks
Language Properties

BB Docurmentation/Hyperlinks

rLanguage Properties

3| &

=

rS g
6 E|-¢

Properties:| All w [ Customize

Mewy niok new

not inkernal

IUnsafe not unsafe

Readonly not readonly

nok volatile

Wolatile
i <Empky >

E Property - attributet
B ﬁg o= Hiskary :| o -attributel [Test] v|
& -attributel C# Language Properties
-8 Documentation/Hyperlinks . a: B B
- |[= g
Irner Elements . = i
Relations B Genera
Tags Element 10
Constrainks Extern Alias
Language Propetties Partial
C# Language Properkies walatil D Falee
Readarly [] False
M []False
[] False
[ False
[ False

Old Value Translation

New Mapped to tag “new” of <<C#LanguageProperty>> (The usage
for this is to apply <<C#Attribute>> and set value to tag “new”)

Internal Mapped to tag “internal” of <<C#LanguageProperty>> (The
usage for this is to apply <<C#Attribute>> and set value to tag
“‘internal”)

Unsafe Mapped to tag “unsafe” of <<C#LanguageProperty>> (The usage
for this is to apply <<C#Attribute>> and set value to tag “unsafe”)

Readonly Mapped to “readonly” of <<C#Attribute>>

Volatile Mapped to “volatile” of <<C#Attribute>>

Container Mapped to “container” of <<C#Attribute>>
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Mapping

Operation

X Operation - Operation1 El

E % e o= Hiskary :| & +0perationl() [Test] V‘
o +Operation1() Language Properties

Documentation/Hyperlinks .
3 EFX Properties:| All w ﬂ Customize

Y

Mewy

niok new
not inkernal

not unsafe

Landuage Properties

Crverride nok override

Wirtual nok virkwal

Extern nak exkern

implicit

|I£

B % E = Histary :| @ +operation1 () [Test] v‘
3 +operationl() rC# Language Properties

Documentation/Hyperlinks
Parameters

A e =
g B BZ

Template Parameters =

Relations Element ID
Tags Extern flias
Conskrainks Partial

Language Properties
C# Language Propetties

Wirbual

[ False
[]Ffalse
[]Ffalse

[]false
[JFfalse
EE

Conversion bype

Old Value Translation

New Mapped to tag “new” of <<C#LanguageProperty>> (The usage
for this is to apply <<C#Operation>> and set value to tag “new”)

Internal Mapped to tag “internal” of <<C#LanguageProperty>> (The
usage for this is to apply <<C#Operation>> and set value to tag
“internal”)

Unsafe Mapped to tag “unsafe” of <<C#LanguageProperty>> (The usage
for this is to apply <<C#Operation>> and set value to tag
“unsafe”)

Override Mapped to tag “override” of <<C#Operation>>

Virtual Mapped to tag “virtual” of <<C#Operation>>

Extern Mapped to tag “virtual” of <<C#Operation>>

Initialization Mapped to tag “initialization” of <<C#Operation>>

Conversion type Mapped to tag “conversion type” of <<C#Operation>>
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C# Properties Customization

DSL Customization is adopted to hide UML mapping, so extensions in MagicDraw should look like they are
standard elements. DSL properties should appear in specifications as regular properties, not tags.

So we disable the extension C# language properties and then move them to tagged value in stereotype of C#
profile and DSL properties. The DSL properties will conform to tagged value of stereotype.

For an old project containing old C# language properties, after performing open or import, they will be
translated to the appropriate stereotype and tagged value.

==Customization== =,
C# Language Properties

customizationTarget=
% C#Attribute
«=C#Class
«x C#Element
w2 C#Operation
«& CEProperty

C# Language Properties

Figure 140 -- Customization Class

All DSL specific custom rules should be stored as tag values in Classes, marked with <<Customization>>
stereotype.

This stereotype contains special tags that should be interpreted by “MD Customization Engine” in special ways,
to enable many possible customizations in MD GUI and behavior.



Mapping

[N c#Class - &

E % L o Histary :

= -
- DocumentationHyperlinks
Attribukes

—i_# Language Properkies

g e i
B4 B2 (=

Parks
Operations Element 1D
Behaviors Extern Alias
Template Parameters Unsafe D False
Inmer Elements Skatic brue
Relations Internal [] false
Tags ) Mew [ false
Conskraints .

) Partial
Language Properties
C# Language Properties
Back Forwars

Figure 141 -- DSL Properties

Using Directive Mapping

In MagicDraw version 12.1, the C# Using directive is mapped to the model as usage dependency with

<<C#Using>> stereotype.

The following example shows the mapping of C# Using Namespace. The usage dependency for C# Using
namespace declaration that is not in the namespace will be created under File View component.
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Mapping

Code MD-UML
using System;
using System.Collections.Generic;
using System.Text; qqflos?fg:irrbg
namespace no0 = _:
{ T
. ==l s]
class usingl {} | | S |.$!!1 s
} | < sing |
Ll 1 v LY
Generig Text System

Open usage dependency specification

apply <<C#Using>> stereotype.

For using namespace,

[N Usage - <>

leave the name empty.

Bk B« =

Hiskary :

0 Usage[File Yiew::usingl.cs - System: | Colleckions: 1Generic] [File.., |

il C# Language Properties

Rl =0l File View: jusingl .cs - System::{igks

Docurentation/Hypedinks : e

I— Conveyed Informatian @ 24 = X Prnp-arths:lnll
t— Inner Elemeris T

b0 Relations Nore

p-{IH Taas :

{ lified B File Wiew::
-l Constraints SN me i

J et

Applied Sterectype

F ) e

¥/ [ customize]
Fal

£ File View

:w C#lsing [Sssociaton, Realiz

Client &1 usingl.cs [File Yiew]
Suppliar 3 Generic [System: :Collections
¢ ¥| Source 1 usingl.cs [File Yiew] ]
Close Back

Forward

e Cantainment r,ﬁh Inheritance r*&_ﬂ Diagrams rd::b Madel Exten.. !

Containment

o B ox

(o

EEES
EEE

4 £ |E3

B

El@ ata
E|El File Wiew
T,

Lelations

E--2] usingl.cs

b Usage[File Yiew:usingl.cs - System::Collections: : Generic]
b Usage[File Yiew::usingl.cs - System:: Text]
a4y Usage[File Wiew::usingl.cs - System]

The following example shows the mapping of C# Using alias. The usage dependency for C# Using alias
declared in the namespace will be created under that namespace.
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Mapping

Code MD-UML
namespace no{ using nl =
nl.usingl<ints>; using n2 =
nl.n2.usingl<bools>; using n3 = f1 using1-int->int>
nl.n2; class usingl : n2 { T TzaC#lsingss
nl a; n2 b;
n3.usingl<float> c; } }Jnamespace
ni{ namespace n2 { class Ll using1<T-bool>
usingl<T> { } } class n0 n2
usingl<T> { 1} T =cRUsingss T ©
F]
h3 n?
TexC#Usingss |

Open usage dependency specification

Apply <<C#Using>> stereotype.

For using alias,

enter the alias name.

E % .- = = Histary :

b Usagesn1[n0 - nl:usingl <ink-=int=] [n0]

A HE

Pl sa0e:nl[nl - nliusingl <int-J e

Docurmentation/Hypetlinks

5 o A
tirs Conveyed Information B
----- Inner Elements FapTE
Relations

Tags

Zonskraints
C# Language Properties

Owner

Client
Supplier

CQualified MName

El-g B

e

Applied Stereotype

F‘ru:uperties:l all s (%€ Customize

Ladl

nl

rllm
ol

om0
% C#lsing [Association, Realizatio

Eano
B usingl <int-=int= [ni] b

s Containm. . r,_rﬁ:, Inherilzann:erjf::f:I Diagrarns r:::- Model Ex.. ]

Conkainment

o & =

| o | e
|:|+ FEES

2|5 =

EI@ Drata

EI File Yiew
=-C1

i EI}' Relations

Q usingl

) Usage:n1[nd - nl::usingl <int-=int=]
E ) Usage:nZ[nd - nl::n2::usingl <T-=bool =]
b Usage:n3[n0 - nl:nZ]
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Mapping

For mapping C# Using directive in the C# Partial feature, we have to add file component name into Partial Tag

value of usage link specification.

Code

MD-UML

//partiall.cs
namespace nl {
using LL =
System.Text .Encoder;
partial class usingl

{

LL a;

}

—

nl

I
Alidst

I
qﬁC#UFing:b

0

Encoder

N Usage - Alias1

E% B e =

Histary :| 1 Usage:Aliasi[nl - System:: Text::Encoder] [nl] V|

=,-ﬂ Usage:Alias1[nl - System::Text::Enco
Diocurmentation)Hyperlinks
fo Conveyed Information

----- Inner Elements

----- Relations

2o

----- Constrainks

- Z# Language Properkies

-Tags
Profile; | <ALL> v || select
: kag and
B 5% =y 22 = click
: Create
SRR < < C#Element == | | value ko
. Ly C#pthributes || create
f 3 mxternlias | mew
© L. partial = "partiall.cs" value
I:EI----«_» < <C#LanguageProperty s o || fori.
Remoyve Walue Edit Valus

flaz}
(v1]
o

- Close

Forward

//partial2.cs
namespace nl {

using LL = __]
System.Text .Decoder; ni
partial class usingl
LL b; |
} Alidat
I
} :dC#Ufhgbb
A
Decoder
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| E % - = Histary i 3 Usage:aliasi[nl - System:: Text::Decader] [ni] v|

E Usage - Alias1 [Z|

|+ Usage:Alias1[nl - System:: Text::Decd | Tads
Documentation/Hyperlinks Profile: I{'ﬁ'l‘l‘} v| Select
B Conveyed Information

: : kag and
- Inner Elernents B BX =y 22 Em click

B Relations - Create
- IEE|----‘K:‘3' << C#Element == f\! value ko
B Constraints O CHALbributes create
e C# Language Properties - D externdlias || new

i iZ) partial = "partial2.cs" walue
Bl << #languageProperty s> | Forit.

i s e EdiF walit
FEMOYE Yallle COIt value

Im
o
7

[t
_f_\'

| Close |

Mapping Constraints

No Mapping Cases

This section will show some cases which have no mapping in C# reverse engineering.

UML Constraints

Multiple Generic Class

In C# syntax, we can declare classes with the same name but different generic type parameters in the same
package. For example;

namespace N {
class A{..}

class A<T>{..}
class A<T,U>{..}

}

The user cannot create the model for these three classes in MagicDraw manually. They can only be created in
C# reverse engineering.
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Constraints

N
4
.
Al
11
T
.

Figure 142 -- Generic Classes

How to manually create class A in the model, and Figure 12 shows the error message when trying to create
class A.



Constraints

302

& Inher..| 48 Diag.. | <> Mode, .|

| B cont..
| Containment i
= 7 =y (']
8]« @] =
E'El Daka

B File Yiew

: g o
E ML Standard Profile [UML_Standard_Prd
B[R C# Profile [C#_Profile.xml]

s Lntitled1

El@ Code engineering seks 0:0 0:0 0:0

3] -

Figure 143 -- Creating Class A in The Model

| E Message

: Conflick with the existing Class Al

Figure 144 -- Conflict Message Dialog
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Constraints

Code Generation for Partial Class

Generate the code without the round trip feature. Separated partial classes and all its child elements will be

generated into only one class code and one class file as the example below.

Code used for reverse engineer

//Case #1
//The partial class is written into
one class file.

public partial class PartialAf{
int a;
string actionA()

{
}
}
public partial class PartialA{
int b;
string actionB()
{
}
}
//Case #2

//The partial class is written into
separate class file.

//PartialAl.cs
public partial class PartialA{
int a;
string actionA()
{
}

//PartialA2.cs
public partial class PartialA{
int b;
string actionB ()
{
}

Code after generation
public partial class PartialA{

int a;

int b;

string actionA( )
{return ;}

string actionB( )

{return ;}

}

public partial class PartialA{
int a;

int b;

string actionA( )

{return ;}

string actionB( )

{return ;}

}



Constraints

Code used for reverse engineer Code after generation
//Case #3 public partial class PartialA{
//The partial class with inner class

int a;
public partial class PartialAf{

. string actionB( )
public class B

{ {return ;}
int b;
} public class B
}
public partial class PartialA({ {int b}
int a; .
string actionB () public class C
i {intc;}
public class C }
{
int c;
}
}

Translation Constraints

Property Translation

As you may know that after version 12.1 MD C# will translate C#Property from operation to attribute. After the
translation is finished, the message window will show the following message:

Crphaned proxy Found in module "C#_Profile.xml”, Use search Functionality with option "Orphaned proxies only” to locate them,

This message occurred because there is no Operation as a metaclass of C#Property (changing of profile), but
this will not affect the functionality of reverse engineering and translation.

After the project has been saved and reopened, the message will not be appear any more.



CORBA IDL MAPPING
TO UML

NOTE: This functionality is available in Enterprise edition only.

CORBA IDL mapping to UML is based on UML™ Profile for CORBA™ Specification, Version 1.0, April 2002.
http://www.omg.org/technology/documents/formal/profile _corba.htm.

Differences between UML Profile for CORBA specification and mapping in MagicDraw is listed below.
e Constraints defined in UML Profile for CORBA specification are not checked in MagicDraw.
e Stereotype CORBAAnonymousFixed is introduced. It is used to represent anonymous fixed
types. Fixed types without names are mapped to inner classes with stereotype
CORBAAnonymousFixed. These classes are bound to CORBA::fixed classes.IDL Code:
struct bacz

{

fixed <8, 4> high scale;
fixed <8, 2= low scale;
1

i

This code is mapped to the following diagram:

<<CORBAStruct>>
baz

+high_scale : fixed_8 4
+low_scale : fixed_8 2

¥

<<CORBAAnonymousFixed>> <<CORBAAnonymousFixed>>
fixed_8 2 fixed_8_4
<<binding>>
<<binding>> <8, 4>
<8, 2>

digits : short

___|scale : short
fixed

MagicDraw presents a CORBA IDL diagram, which simplifies the creation of standard CORB IDL elements.
The loffowing elements are available in the CORBA IDL diagram:


http://www.omg.org/technology/documents/formal/profile_corba.htm
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NEW! CORBA Interface Implementation

You can select either the UML Interface or the UML Class as a base element for CORBA Interface. The default
element as a base element for CORBA Interfaces is as follows:

e UML Class. A class as a base element for CORBA Interfaces is in projects created on earlier
than MagicDraw version 17.0.1. The CORBA Interfaces are modeled as classes in these
projects.



e UML Interface. An interface as a base element for CORBA Interfaces is in projecs created on
MagicDraw version 17.0.1 and later. The CORBA Interfaces are modeled as interfaces in
these projects.

IMPORTANT! The generalization relationship can be used only between CORBA
Interfaces based on the same element. That is, you can use the gener-
alization relationship between CORBA Intarfaces based on a class or
between CORBA Interfaces based on an interface but not between
CORBA Interface based on a class and CORBA Interface based on an
interface.

To set a base element for CORBA Interfaces

1. On the Options menu, click Project. The Project Options dialog opens.
2. In the Tab tree, select General project options.

3. In the General project options list, click the CORBA Interfaces implemented as value cell.
The list of available values opens.

4. Do one of the following:
e Select UML Class, to set a class as the base element for the CORBA Interface.

e Select UML Interface, to set an interface as the base element for the CORBA
Interface.

5. Click OK when you are done.
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[ Reset to Defaults

To change a base element for CORBA Interfaces

1. Select the CORBA Interface element in the Model Browser or its symbol on the diagram pane.
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2. On the shortcut menu of the selected CORBA Interface, point to Refactor > Convert To, and
then do the following:

e Click Class, if an interface is the current base element for CORBA Interface.

e Click Interface, if a class is the current base element for CORBA Interface.
IMMPORTANT! Convert selected CORBA Interface only to the class or interface ele-
ment. Conversion to other elements changes the CORBA Interface

element to the selected element but not the element CORBA Interface
is based on.

For more information about refactoring, see “Refactoring” in “MagicDraw UserManual.pdf”.



EJB 2.0 - UML

In MagicDraw, EJB-UML mapping is based on UML Profiles for EJB. The UML Profiles for EJB is a mapping
from Unified Modeling Language (UML) to the Enterprise JavaBeans (EJB) architecture. The mapping
specifies the standard representation for elements of the EJB architecture in UML models.

UML Profiles for EJB consist of Java, EJB Design, and EJB Deployment profiles. The Java Profile defines the
subset of Java constructs that are needed to support the EJB Profiles. EJB Design Profile defines how to
model EJB applications using the interfaces and the implementation classes of an enterprise bean. The EJB
Deployment Profile defines mapping of EJB components contained in EJB-JAR archives and deployment on
Application Servers to UML.

Java Profile

This section describes stereotypes and tagged values introduced in the Java Profile

Stereotypes.

Stereotype Applies To Definition

«JAR» Artifact, Specializes the standard UML Stereotype «file».

Component Indicates that the Artifact or Component represents a
JAR.

«JARInclude» Dependency Indicates that the supplier of the Dependency, a JAR ,
Java .class file, or other file, is included “by value” (i.e.,
copied into) the JAR that is the client of the
Dependency

«JARReference»  Usage Indicates that the supplier is a model element that is
not contained in the archive but is referenced by it in
the META-INF/MANIFEST.MF file

«JavaSourceFile»  «file» Specializes the standard UML Stereotype «file».
Indicates that the Artifact describes a Java Source File.

NOTE The compiled “*.class” file is not
modeled by this profile.
Tagged Values

Tagged Values of the Java Profile are included in current implementation of MagicDraw but are not used in
EJB 2.0 code engineering.

Tagged Value Applies To Definition
JavaStrictfp Class A Boolean value indicating whether or not the Java
Class is FP-strict
JavaStatic Class A Boolean value indicating whether or not the Java
Class is static.
JavaVolatile Attribute or A Boolean value indicating whether or not the Java
AssociationEnd  Field is volatile.
JavaDimension Attribute, An Integer indicating the number of array
S AssociationEnd  dimensions declared by the Java Field or Parameter.

or Parameter



Tagged Value Applies To Definition

JavaCollection Attribute or A String containing the name of the Java Collection
AssociationEnd  Type used to implement an Attribute or Association
End with complex multiplicity.

JavaNative Operation or A Boolean value indicating whether or not the
Method Operation or Method is native.

JavaThrows Operation or A comma-delimited list of names of Java Exception
Method Classes.

JavaFinal Parameter A Boolean value indicating whether or not the

Parameter is final.

EJB Design Profile

This section describes stereotypes and tagged values introduced in the EJB Design Profile.



Stereotypes

Stereotype

«EJBBusiness»

«EJBCmpField»

«EJBCmrMethod»

«EJBCreate»

«EJBEnterpriseBean»

«EJBEntityBean»
«EJBFinder»

«EJBHome»

«EJBLocalMethod»

«EJBLocalReference»

«EJBMessageDrivenBean
»

«EJBPrimaryKey»

«EJBPrimaryKeyField»

Applies To

Operation

Attribute,
AssociationEnd

Dependency

Operation

Class

Class

Operation

Operation

Operation

Dependency

Class

Usage

Attribute.
AssociationEnd

Definition

Indicates that the Operation represents an
instance-level business method, a method that
supports the “business logic” of the EJB. Contrast
with class-level business methods on home
interfaces, which are stereotyped «EJBHome»

Indicates that the Attribute or Association End
represents a container-managed field for an EJB
Entity Bean with container-managed persistence

A UML Dependency with the
«EJBRelationshipRole» Association End as the
client and the abstract get/set Methods of the
relationship as the suppliers. This connects the EJB
Relationship to the pair of container managed
relationship methods, and allows the decoupling of
the role name to the name of the CMR fields. (EJB
2.0 only)

Indicates that the Operation represents an EJB
Create Method.

Specializes the standard UML Stereotype
«implementationClass». An abstract Class that
represents an EJB Enterprise Bean. The stereotype
is applied to the implementation class for the EJB.

Indicates that the Class represents an EJB Entity
Bean. Specializes «EJBEnterpriseBean».

Indicates that the Operation represents an EJB
Finder Method.

Indicates that the Operation represents an EJB
Home Method, either local or remote, which is a
class-level “business” method, as opposed to a
“create”, “finder”, etc. method. Contrast with
«EJBBusiness».

Indicates that the Operation represents a method
that is exposed on either the local or local-home
interface. The former case is assumed if the EJB
Business stereotype is also present. (EJB 2.0 only)

A stereotyped Dependency representing an EJB
Local Reference, where the client is an EJB-JAR
and the supplier is an EJB Enterprise Bean. (EJB
2.0 only)

Indicates that the Class represents an EJB
Message Driven Bean. Specializes
«EJBEnterpriseBean». (EJB 2.0 only)

Indicates that the supplier of the Usage represents
the EJB Primary Key Class for the EJB Enterprise
Bean represented by the client.

Specializes «kEJBCmpField». Indicates that the
Attribute or Association End is the primary key field
for an EJB Entity Bean with container-managed
persistence.



Stereotype

«EJBRealizeHome»

«EJBRealizelLocal»

«EJBRealizeLocalHome»

«EJBRealizeRemote»

«EJBReference»

«EJBRelationship»

«EJBRelationshipRole»

«EJBRemoteMethod»

«EJBRoleNameRef»

«EJBRoleLink»

«EJBSessionBean»
«EJBSelect»

«EJBSecurityRoleRef»

Applies To

Abstraction

Abstraction

Abstraction

Abstraction

Dependency

Association

AssociationEnd

Operation

Actor

Dependency

Class

Operation

Association

Definition

Indicates that the supplier of the Abstraction
represents an EJB Remote Home Interface for the
EJB Enterprise Bean Class represented by the
client.

Indicates that the supplier of the Abstraction
represents an EJB Local Interface for the EJB
Enterprise Bean Class represented by the client.
(EJB 2.0 only)

Indicates that the supplier of the Abstraction
represents an EJB Local Home Interface for the
EJB Enterprise Bean Class represented by the
client. (EJB 2.0 only)

Indicates that the supplier of the Abstraction
represents an EJB Remote Interface for the EJB
Enterprise Bean Class represented by the client.

A stereotyped Dependency representing an EJB
(Remote) Reference, where the client is an EJB-
JAR and the supplier is an EJB Enterprise Bean.

Indicates that the EJB Entity Bean at the supplier
Association End represents a container-managed
relationship field for the client EJB Entity Bean.
(EJB 2.0)

Indicates the Association End of an
«EJBRelationship».

Indicates that the Operation represents a method
that is exposed on either the remote or remote-
home interface. The former case is assumed if the
EJB Business stereotype is also present.

The name of security role reference used
programmatically in a bean’s source code and
mapped to an EJB Role Name in the Deployment
Model.

Indicates a Dependency between a client EJB Role
Name Reference (Design Model) and a supplier
EJB Role Name (Deployment Model).

Indicates that the Class represents an EJB Session
Bean. Specializes «EJBEnterpriseBean».

An Operation that is a select method in an EJB
Entity Bean. (EJB 2.0 only)

Indicates a Dependency between an EJB client,
and an EJB Role Name Reference supplier.



Tagged Values

Tagged Value
EJBAbstractSchemaName

EJBAcknowledgeMode

EJBComponentinterface

EJBCmpVersion

EJBCmrFieldType

EJBDisplayName

EJBEnvEntries

EJBHomelnterface

EJBLink

EJBMessageDrivenDestinat
ion

EJBMessageSelector

Applies To
Class «EJBEntityBean»

Class
«EJBMessageDrivenBean»

Dependency
«EJBReference» or
«EJBLocalReference»

Class «EJBEntityBean»

AssociationEnd
«EJBRelationshipRole»

Class «EJBEnterpriseBean»

Class «EJBEnterpriseBean»

Dependency
«EJBReference» or
«EJBLocalReference»

Dependency
«EJBReference» or
«EJBLocalReference»

Class
«EJBMessageDrivenBean»

Class
«EJBMessageDrivenBean»

Definition

A String representing the
abstract name used for a
schema associated with a
CMP 2.0 entity bean.

An enumeration with values
Auto Acknowledge or Dups
OK Acknowledge indicating
the type of message
acknowledgment used for the
onMessage message of a
message-driven bean that
uses bean-managed
transaction demarcation.

The name of the EJB
Enterprise Bean’s
“Component” Interface (local
or remote).

An enumeration with values
1.x or 2.x. Indicates the type
of CMP used by the EJB
Entity Bean

Type expression property of
the supplier UML Association
End «EJBRelationshipRole».

A String with the name for the
EJB to be displayed by tools

A string of XML tags,
designating the environment
entries used by the EJB
Enterprise Bean.

The name of the EJB
Enterprise Bean’s Home
Interface (local or remote).

The name of the referenced
EJB Enterprise Bean, if itis in
the same Archive or another
archive in the same J2EE
Application Unit, or a path to
the bean.

An XML tag, designating the
type of destination and the
durability used by the EJB
Message Driven Bean.

A String specifying the JMS
message selector to be used
in determining which
messages a message-driven
bean is to receive.



Tagged Value
EJBNamelnJAR

EJBPersistenceType

EJBQueryString

EJBReentrant

EJBRefName

EJBRefType

EJBRelationshipRoleDescri

ption

EJBRelationshipRoleName

EJBResources

EJBResourcesEnv

EJBResultTypeMapping

EJBSessionType

Applies To

Class «EJBEnterpriseBean»

Class «EJBEntityBean»

Operation «EJBFinder» or
«EJBSelect»

Class «EJBEntityBean»

Dependency
«EJBReference» or
«EJBLocalReference»

Dependency
«EJBReference» or
«EJBLocalReference»

AssociationEnd
«EJBRelationshipRole»
AssociationEnd
«EJBRelationshipRole»
Class «EJBEnterpriseBean»

Class «EJBEnterpriseBean»

Operation «EJBFinder» or
«EJBSelect»

«EJBSessionBean»

Definition

The name used for the EJB
Enterprise Bean in the EJB-
JAR. Defaults to the name of
the EJB Remote Interface.

An enumeration with values
Bean or Container. Indicates
whether the persistence of
the EJB Entity Bean is
managed by the EJB Entity
Bean or by its container,
respectively.

The EJB QL statement
corresponding to the method.
It is ignored for BMP Entity
Beans

A Boolean value indicating
whether or not the EJB Entity
Bean can be called re-
entrantly.

The name of the EJB
Enterprise Bean referenced.

The type of referenced EJB
Enterprise Bean, one of the
strings Entity or Session.

A String specifying a
description an EJB
relationship role.

The name of an EJB
relationship role.

A string of XML tags
designating the resource
factories used by the EJB
Enterprise Bean.

A string of XML tags
designating the environment
entries used by the EJB
Enterprise Bean.

The allowed values are the
literal strings Local or
Remote. If the optional
corresponding <result-type-
mapping> tag is not to be
used in the deployment
descriptor, then the value is
empty.

Stateful or Stateless.
Indicates whether or not the
EJB Session Bean maintains
state.



Tagged Value
EJBTransType

EJBVersion

Applies To

Class «EJBSessionBean» or
Class
«EJBMessageDrivenBean»

Class «EJBEnterpriseBean»

Definition

An enumeration with values
Bean or Container. Indicates
whether the transactions of
the EJB Session Bean or EJB
Message Driven Bean are
managed by the bean or by
its container, respectively.

An enumeration with values
1.1 or 2.0. Indicates the EJB
version of the EJB Enterprise
Bean



EJB Deployment Profile

Stereotypes

Stereotype
«EJB-JAR»

«EJBClientJAR»

«EJBContainerTransaction»

«EJBEnterpriseBeanDeployment

»

«EJBEntityBeanDeployment»

«EJBEXxcludeL.ist»

«EJBMessageDrivenBeanDeploy
ment»

«EJBMethod»

«EJBMethodPermission»

Applies To

Artifact,
Component

Usage

Actor

Component

Component

Actor

Component

Dependency

Actor

Definition

Specializes the Stereotype «JAR». Indicates that
the Artifact represents an EJB JAR.

Indicates that the client of the Usage represents
an ejb-client-jar for the EJB-JAR represented by
the supplier of the Usage.

Indicates the type of transaction used for
associated Methods. It is combined with a
transaction type stereotype, such as
«EJBRequired». (See the following Table.)
Container transactions are specified using one or
more dependencies, stereotyped «EJBMethod»,
from an EJB Enterprise Bean client to an EJB
Container Transaction Actor supplier

Indicates that the Component represents an EJB
Enterprise Bean. It resides in an EJB-JAR. It has
tagged values for overriding default settings in the
corresponding EJB Enterprise Bean Class. For
example, these tagged values can be used to
create a new EJB by specifying different EJB
Home and EJB Remote interfaces for a shared
EJB Enterprise Bean Class.

Specializes the standard Stereotype
«EJBEnterpriseBeany. Indicates that the
Component represents an EJB Entity Bean.

Indicates an Actor that represents an Exclude
List. An exclude list is specified using one or more
dependencies, stereotyped «EJBMethod», from
an EJB Enterprise Bean client to an EJB Exclude
List Actor supplier

Specializes the standard Stereotype
«EJBEnterpriseBeany. Indicates that the
Component represents an EJB Message Driven
Bean.

Indicates a Dependency between an EJB
Component client and an EJB Method Permission
(or EJB Container Transaction or
EJBExcludeList) supplier that completes a
Method Permission (or Container Transaction or
Exclude List) specification. It contains a method
specification, either “style 1, 2, or 3”, according to
the EJB 2.0 specification.

Indicates an Actor that represents a Method
Permission. It contains a tag value indicating
whether or not the method is “unchecked”. One or
more method permissions are specified using one
or more dependencies, stereotyped
«EJBMethod», from an EJB Enterprise Bean to
an EJB Method Permission Actor



Stereotype Applies To Definition

«EJBOverrideHome» «reside» Indicates a relationship that, for the client EJB
Enterprise Bean Component, the supplier UML
Interface overrides the Home Interface that is
defined by the EJB Enterprise Bean. This is a
technique for constructing new EJBs while
reusing EJB Enterprise Bean Classes.

«EJBOverrideLocal» «reside» Indicates a relationship that, for the client EJB
Enterprise Bean Component, the supplier UML
Interface overrides the Local Interface that is
defined by the EJB Enterprise Bean. This is a
technique for constructing new EJBs while
reusing EJB Enterprise Bean Classes.

«EJBOverrideLocalHome» «reside» Indicates a relationship that, for the client EJB
Enterprise Bean Component, the supplier UML
Interface overrides the Local Home Interface that
is defined by the EJB Enterprise Bean. This is a
technique for constructing new EJBs while
reusing EJB Enterprise Bean Classes.

«EJBOverridePrimaryKey» «reside» Indicates a relationship that, for the client EJB
Enterprise Bean Component, the supplier Java
Class overrides the EJB Primary Key Class that is
defined by the EJB Enterprise Bean. This is a
technique for constructing new EJBs while
reusing EJB Enterprise Bean Classes.

«EJBOverrideRemote» «reside» Indicates a relationship that, for the client EJB
Enterprise Bean Component, the supplier UML
Interface overrides the Remote Interface that is
defined by the EJB Enterprise Bean. This is a
technique for constructing new EJBs while
reusing EJB Enterprise Bean Classes.

«EJBRoleName» Actor Indicates the name of a security role used in the
definitions of Method Permissions, efc.

«EJBRunAsldentity» Dependency | Indicates a Dependency between an EJB Role
Name supplier and an EJB Component client that
completes a Run As specification, which names a
role under which methods of the EJB are to be
executed.

«EJBSecurityRole» Association Indicates a Dependency between an EJB JAR
client and an EJB Role Name supplier. It defines
the role as part of the archive.

«EJBSessionBeanDeployment» Component  Specializes the standard Stereotype
«EJBEnterpriseBeanDeployment». Indicates that
the Component represents an EJB Session Bean.

The «EJBContainerTransaction» Actor model elements always receive a second stereotype, which identifies
the type of transaction.

Transaction Type Description
«EJBMandatory» Transactions are mandatory for this method
«EJBNever» Transactions are never used for this method

«EJBNotSupported» Transactions aren’t supported for this method

«EJBRequired» Transactions are required for this method
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Transaction Type Description
«EJBRequiresNew» A new transaction is required for this method
«EJBSupports» Transactions are supported for this method
Tagged Values
Tagged Value Applies To Definition

EJBDisplayName Artifact «<EJB-JAR»

EJBMethodDescript Dependency
or «EJBMethod»

EJBUnchecked Actor
«EJBMethodPermission»

EJBUseCallerldentit Component
y «EJBEnterpriseBean»

Reverse engineering

1. Create EJB 2.0 code engineering set.

NOTE If the project does not contain profiles required for EJB code engineering, you will be asked
whether you would like to import the EJB 2.0 template. It is recommended to select Yes.

2. Add java files and EJB deployment descriptor file that are part of concrete EJB. EJB

A String with the name for the
Archive to be displayed by tools

A String with the subset of XML
required to specify a complete
deployment descriptor <method> tag
for a method or set of methods,
using “Style 1, 2, or 3” syntax, as
defined by the EJB 2.0 Specification.

A Boolean that when “true”,
indicates that permission to invoke
the specified methods should not be
checked before invocation. Default
is “false”

A Boolean indicating whether or not
to use the caller’s identity when
invoking the bean methods.

deployment descriptor file ejb-jar.xml must be in META-INF directory.

3. Reverse those files.

After the reverse, you will get the following result:

Model elements representing the code will be created. Stereotypes and tagged values representing EJB tags

will be applied to appropriate model elements.

Code generation

We will create a simple example and we will go step by step from the beginning to the generated code. As an
example we will take a reservation system for a theater ticket reservation. It will consist of single session
enterprise bean ReservationBean. You may find this example in the <MagicDraw installation directory>,

samples folder.

1. Create a new MagicDraw project from EJB 2.0 template.

2. Create a new class diagram.
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3. Create an interface Reservation that extends javax::ejb:EJBObiject interface in the class
diagram.

4. Create operation bookSeats (playName : java::lang::String, userName : java::lang::String,
quantity : java::lang::String) in the bean’s class. The operation should throw
java::rmi::RemoteException.

To specify which exceptions the method throws, open the Operation Specification dialog box,
click the Language Properties button and in the CG Properties Editor dialog box, Java tab
specify the Throws Exceptions property (java.rmi.RemoteException).

5. Create a class with name ReservationBean. The class will be an enterprise session bean.

6. Make the class realizes SessionBean interface from javax.ejb package.

7. Open the ReservationBean’s specification and add EJBSessionBean stereotype to the class
and EJBNamelnJAR tagged value - ReservationEJB.

8. Create operation bookSeats( playName : java::lang::String, userName : java::lang::String,
quantity : java::lang::String ) in the bean’s class. You can copy the operation from the
Reservation interface (select the operation in the Reservation interface press Ctrl button and
drag the operation to bean’s class.

9. Create an interface ReservationHome that extends javax::ejb::EJBHome interface and has
operation public Reservation create() throws CreateException, RemoteException.

10. Create abstraction links from the bean’s class to the Reservation and Reservation Home
interfaces. On the abstraction between ReservationBean and Reservation add stereotype
EJBRealizeHome. On the abstraction between ReservationBean and ReservationHome
interface add stereotype EJBRealizeRemote.

11. Create a new EJB 2.0 code engineering set.

12. In the containment tree select ReservationBean, Reservation and ReservationHome and drag
them to the set.

13. In the ComponentView select ReservationBean.java component, open specification for it and
add stereotype EJBSessionBeanDeployment.

14. In the Component View package create new component ejb-jar.jar. Open specification and
add stereotype EJB-JAR to it.

15. Create a new Implementation Diagram.
16. Drag ReservationBean.java and ejb-jar.jar components to the diagram.

17. Create dependency link from the ReservationBean.java component to ejb-jar.jar component
and add stereotype implement to the dependency.

18. Drag ejb-jar.jar component from the in the Containment Tree from Component View to the EJB
2.0 code engineering set.

19. Generate the code.



WSDL

NOTE: This functionality is available in Enterprise edition only.

Reference http://www.w3.0rg/TR/2001/NOTE-wsdI-20010315

WSDL is an XML format for describing network services as a set of endpoints operating on messages
containing either document-oriented or procedure-oriented information. The operations and messages are
described abstractly, and then bound to a concrete network protocol and message format to define an
endpoint. Related concrete endpoints are combined into abstract endpoints (services).

MagicDraw UML supports WSDL code engineering: code generation, reverse and syntax checking. WSDL
diagram is dedicated for WSDL modeling.

WSDL Profile and XML Schema Profile are used in WSDL code engineering.

WSDL Services are defined using six major elements:

types, which provides data type definitions used to describe the messages exchanged.

message, which represents an abstract definition of the data being transmitted. A message
consists of logical parts, each of which is associated with a definition within some type system.

portType, which is a set of abstract operations. Each operation refers to an input message
and output messages.

binding, which specifies concrete protocol and data format specifications for the operations
and messages defined by a particular portType.

port, which specifies an address for a binding, thus defining a single communication endpoint.

service, which is used to aggregate a set of related ports.


http://www.w3.org/TR/2001/NOTE-wsdl-20010315

WSDL Mapping to UML elements

Defined stereotypes

Element

Definition

Message
Port Type
Binding
Port
Service

Type

Definitions

A WSDL document is simply a set of definitions. There is a definitions element at the root, and definitions

inside.

Example:

Stereotype name

WSDLdefinitions

WSDLmessage
WSDLporrtype
WSDLbinding
WSDLport

WSDLservice
WSDLtypes
WSDLimport

xmins

XSDnamespace
WSDLresponse
WSDLoperation
WSDLpart
WSDLfault
WSDLrequest

Applies to

Component

Class
Interface
Class
Instance

Specification
Component

Component

Elementimport,

Packagelmport
Elementimport,

Packagelmport
Package

Parameter
Operation
Property
Parameter

Parameter

Defined
TagDefinitions
extension - string

name - string

targetNamespace -
string

Details

extension - string

extension - string

extension - string

extension - string

From the XML
Schema Profile
From the XML
) ) Schema Profile
extension - string

extension - string
typing Attribute -
string »

extension - string

extension - string

<definitions name="WSDLname" xmlns="http://schemas.xmlsoap.org/wsdl/"/>



WSDL Mapping to UML elements

Reversed UML model example:

==EDLdefintions== &3]
mwsdl
fname = WSDhLname}

—| ==xmmhs==
W

=={S0namespace==
http:/'schemas.xmlsoap.org/wsdl

Import, namespace

Example:

<definitions xmlns="http://schemas.xmlsoap.org/wsdl/">

<import location="http://www.bbb.net/wsdl" namespace="http://www.aaa.org/
wsdl"/>
</definitions>

Reversed UML model example:

I

=2=AEDLdefintions= =] =<¥SDnamespace=»
mmwsdl | — — — — —

=ASDLimport=» http.mmw.f.aaa.orghusdl
flocation = hitp:ivwen. bbb nethwsdd

ddanthb
s

==xE0namespace==
http:/ischemas.xmlsoap.org/wsdl

Messages

Messages consist of one or more logical parts. Each part is associated with a type from some type system
using a message-typing attribute. The set of message-typing attributes is extensible.

WSDL defines several such message-typing attributes for use with XSD:
e element. Refers to an XSD element using a QName.
o type. Refers to an XSD simpleType or complexType using a QName.

Other message-typing attributes may be defined as long as they use a namespace different from that of WSDL.
Binding extensibility elements may also use message-typing attributes.

Example:

<definitions name="StockQuote"
targetNamespace="http://example.com/stockquote.wsdl"
xmlns:tns="http://example.com/stockquote.wsdl"



WSDL Mapping to UML elements

xmlns:xsdl="http://example.com/stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<types>

<schema targetNamespace="http://example.com/stockquote.xsd"
xmlns="http://www.w3.0rg/2000/10/XMLSchema" >

<element name="TradePriceRequest">

<element name="tickerSymbol" type="string"/>

<complexType>
<alls>
</all>
</complexType>
</element>
<element name="TradePrice">
<complexType>
<alls>
<element name="price" type="float"/>
</all>
</complexType>
</elements>
</schema>
</types>

<message name="GetLastTradePriceInput">

<part name="body" element="xsdl:TradePriceRequest"/>

</message>

<message name="GetLastTradePriceOutput">

<part name="body" element="xsdl:TradePrice"/>

</message>

</definitions>

Reversed UML model example:
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Types

The types element encloses data type definitions that are relevant for the exchanged messages. For maximum
interoperability and platform neutrality, WSDL prefers the use of XSD as the canonical type system, and treats

it as the intrinsic type system.

Example:

<definitions name="StockQuote"

targetNamespace="http://example.com/stockquote.wsdl"
xmlns:tns="http://example.com/stockquote.wsdl"
xmlns:xsdl="http://example.com/stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsocap.org/wsdl/">

<typess>
<schema targetNamespace="http://example.com/stockquote.xsd"
xmlns="http://www.w3.0rg/2000/10/XMLSchema" >
<element name="SubscribeToQuotes">
<complexType>
<alls
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</element>
<element name="SubscriptionHeader" type="uriReference"/>
</schemas>
</types>
</definitions>

Reversed UML model example:
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Port types

A port type is a named set of abstract operations and the abstract messages involved.

The port type name attribute provides a unique name among all port types defined within in the enclosing
WSDL document.

An operation is named via the name attribute.

WSDL has four transmission primitives that an endpoint can support:
e One-way. The endpoint receives a message.
o Request-response. The endpoint receives a message, and sends a correlated message.
e Solicit-response. The endpoint sends a message, and receives a correlated message.

e Notification. The endpoint sends a message.

WSDL refers to these primitives as operations. Although request/response or solicit/response can be modeled
abstractly using two one-way messages, it is useful to model these as primitive operation types.

Example:

<definitions name="StockQuote"
targetNamespace="http://example.com/stockquote.wsdl"
xmlns:tns="http://example.com/stockquote.wsdl"
xmlns:xsdl="http://example.com/stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<message name="SubscribeToQuotes">

<part name="body" element="xsdl:SubscribeToQuotes"/>

<part name="subscribeheader" element="xsdl:SubscriptionHeader"/>
</message>

<portType name="StockQuotePortType">
<operation name="SubscribeToQuotes">
<input message="tns:SubscribeToQuotes"/>
</operations>
</portType>

<binding name="StockQuoteSoap" type="tns:StockQuotePortType">
<gsoap:binding style="document" transport="http://example.com/smtp"/>
<operation name="SubscribeToQuotes">
<input message="tns:SubscribeToQuotes">
<soap:body parts="body" use="literal"/>
<soap:header message="tns:SubscribeToQuotes" part="subscribeheader"
use="literal"/>
</input>
</operations>
</binding>

<service name="StockQuoteService">
<port name="StockQuotePort" binding="tns:StockQuoteSoap">
<soap:address location="mailto:subscribe@example.com"/>
</ports>
</service>

<types>
<schema targetNamespace="http://example.com/stockquote.xsd"
xmlns="http://www.w3.0rg/2000/10/XMLSchema" >
<element name="SubscribeToQuotes">
<complexTypes>
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<alls>
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</elements>
<element name="SubscriptionHeader" type="uriReference"/>
</schema>
</types>
</definitions>

Reversed UML model example:
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Bindings

A binding defines message format and protocol details for operations and messages defined by a particular
portType. There may be any number of bindings for a given portType.

The name attribute provides a unique name among all bindings defined within in the enclosing WSDL
document.

A binding references the portType that it binds using the type attribute. Binding extensibility elements are used
to specify the concrete grammar for the input, output, and fault messages. Per-operation binding information as
well as per-binding information may also be specified.

Example:

<definitions name="StockQuote"
targetNamespace="http://example.com/stockquote.wsdl"
xmlns:tns="http://example.com/stockquote.wsdl"
xmlns:xsd="http://www.w3.0rg/2000/10/XMLSchema"
xmlns:xsdl="http://example.com/stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<message name="GetTradePriceInput"s>
<part name="tickerSymbol" element="xsd:string"/>
<part name="time" element="xsd:timeInstant"/>
</message>

<message name="GetTradePriceOutput"s>
<part name="result" type="xsd:float"/>
</message>

<portType name="StockQuotePortType">
<operation name="GetTradePrice">
<input message="tns:GetTradePriceInput"/>
<output message="tns:GetTradePriceOutput"/>
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</operations>
</portType>

<binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">
<gsoap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/

<operation name="GetTradePrice">
<soap:operation soapAction="http://example.com/GetTradePrice"/>
<input>
<soap:body use="encoded" namespace="http://example.com/stockquote"
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>
</input>
<output>
<soap:body use="encoded" namespace="http://example.com/stockquote"
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>
</output>
</operation>>
</binding>

<service name="StockQuoteService">
<documentation>My first service</documentations
<port name="StockQuotePort" binding="tns:StockQuoteBinding"s>
<soap:address location="http://example.com/stockquote"/>
</port>
</service>
</definitions>

Reversed UML model example:
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Services

A service groups a set of related ports together.

The name attribute provides a unique name among all services defined within in the enclosing WSDL
document.

Ports within a service have the following relationship:

e None of the ports communicate with each other (e.g. the output of one port is not the input of
another).

o |f a service has several ports that share a port type, but employ different bindings or addresses,
the ports are alternatives. Each port provides semantically equivalent behavior (within the
transport and message format limitations imposed by each binding).

e By examining it's ports, we can determine a service's port types. This allows a consumer of a
WSDL document to determine if it wishes to communicate to a particular service based whether
or not it supports several port types.

Example:

<definitions name="StockQuote"
targetNamespace="http://example.com/stockquote.wsdl"
xmlns:tns="http://example.com/stockquote.wsdl"
xmlns:xsdl="http://example.com/stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<types>
<schema targetNamespace="http://example.com/stockquote.xsd"
xmlns="http://www.w3.0rg/2000/10/XMLSchema" >
<element name="TradePriceRequest'">
<complexType>
<alls>
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</element>
<element name="TradePrice">
<complexType>
<alls>
<element name="price" type="float"/>
</all>
</complexType>
</element>
</schema>
</types>

<message name="GetLastTradePriceInput">
<part name="body" element="xsdl:TradePriceRequest"/>
</message>

<message name="GetLastTradePriceOutput">
<part name="body" element="xsdl:TradePrice"/>
</message>

<portType name="StockQuotePortType">
<operation name="GetLastTradePrice">
<input message="tns:GetLastTradePriceInput"/>
<output message="tns:GetLastTradePriceOutput"/>
</operations>
</portType>

<binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">
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<soap:binding style="document" transport="http://schemas.xmlsoap.org/soap/
http"/>
<operation name="GetLastTradePrice"s>
<soap:operation soapAction="http://example.com/GetLastTradePrice"/>
<inputs>
<soap:body use="literal"/>
</inputs>
<output>
<gsoap:body use="literal"/>
</output >
</operations>
</binding>

<service name="StockQuoteService">
<documentation>My first service</documentations>
<port name="StockQuotePort" binding="tns:StockQuoteSoapBinding">
<soap:address location="http://example.com/stockquote"/>
</port>
</services>

</definitions>

Reversed UML model example:
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Ports

A port defines an individual endpoint by specifying a single address for a binding.

The name attribute provides a unique name among all ports defined within in the enclosing WSDL document.
The binding attribute refers to the binding using the linking rules defined by WSDL.

Binding extensibility elements are used to specify the address information for the port.

A port must not specify more than one address.

A port must not specify any binding information other than address information.

Example:

<definitions name="HelloService"
targetNamespace="http://www.ecerami.com/wsdl/HelloService.wsdl"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tns="http://www.ecerami.com/wsdl/HelloService.wsdl"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" >

<message name="SayHelloRequest"s>

<part name="firstName" type="xsd:string"/>
</message>
<message name="SayHelloResponse">

<part name="greeting" type="xsd:string"/>
</message>

<portType name="Hello PortType">
<operation name="sayHello"s>
<input message="tns:SayHelloRequest"/>
<output message="tns:SayHelloResponse"/>
</operation>
</portType>

<binding name="Hello Binding" type="tns:Hello PortType">
<soap:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="sayHello"s>
<soap:operation soapAction="sayHello"/>
<inputs>
<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded" />
</input>
<output>
<soap:body
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
namespace="urn:examples:helloservice"
use="encoded"/>
</output>
</operations>
</binding>

<service name="Hello Service">
<documentation>WSDL File for HelloService</documentations
<port binding="tns:Hello Binding" name="Hello Port">

<soap:address
location="http://localhost:8080/soap/servlet/rpcrouter"/>

</ports>

</service>

</definitions>
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Reversed UML model example:
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