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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:
= You already have code that needs to be reversed to a model.
= You wish to have the implementation of the created model.
= 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 code engineering supports Java, C++, CORBA IDL, DDL, XML Schema, WSDL, and C# lan-
guages. 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# +


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), XML Schema,
and WSDL). The new set is created.

El@ Data
E-E7 UML Standard Profile[UML_Standard_Profile.
41 (e enninecring sets

Mew Ml & Java
Edit Source & Java Bytecode
iZenerate o+ C++
Check Svntax c# | C#
Show Full Types in Browser o CIL
Show Sterectypes in Browser i CIL Disassembler
Show Code Engineering Sets (o2 CORBAIDL
Reverse 8 oo ’
Refrash & EBz0
g2 XML Schema
4 | £3 wshL

3% Foorm Control | B Docurmentation Properties

Figure 1 -- Code engineering language options

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

= 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.

ERuund Trip Set

x|
Wiarking Direckory IC:"-.iEsu:IH.#.E_EIE"-.dem::: I
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al Files: e
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- JumpingB ax j

fn e 7 DO RN FR Y

Files of type:
I.Java zource files [7.java) j

(0] 4 | Zancel | Help |

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.



Generating Code

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

Eﬂuund Trip Set

Working Package: IData

Xl
Working Directory: IC:HiESdk'I.ALE_DS'xdemD I
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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.

View Online Demo Code Generation

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


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

Generating Code

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.

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

= Choose Generate from the selected set shortcut menu. It allows code generating only for the
selected set.
The Code Generation Options dialog box appears.

Etude Generation Options - Un il

Dukput Direchary

IE:'\F‘ngram Filezhb agicDraw UMLLI |

[ Setas working directony

[~ Reverze befare generation
If element deleted fram maodel...
f* [elete code

= Comment code

[T Use spaces in place of tabs

rumbet af spaces; I
Ik | Zancel | Help |

Figure 5 -- 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.



Reverse

Box name

If element
deleted from
model

Use spaces in
place of tabs

Function
To influence the structure of generated code, click one of the following
option buttons:

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

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

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

Number of Specify the number of spaces to be written.

spaces

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

= Choose Reverse from the selected set shortcut menu.


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

Reverse

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

Eﬂeverse Options - Untitled1 x|

Create class fields as Wisualization

" Attributes [ Visualize reversed model

| Laumch Model Yisualizer

(" Associations

! Create new Class Diagrar

| Add to active diagram

[v Resolve collection generics Analysis
Creake dependencies bebween:
[T Reset already created fields
[T Classifiers
Maodel refresh bype [ Packages
" Merge model and code

{+ Change model according ko code

(0] 4 | Cance| | Help |

Figure 6 -- 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 14.

Resolve collection Reverse engineering is able to create associations when one

generics class has collection of other classes and uses Java generics
(for example, 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.



Reverse

Element name

Reset already
created fields

Function

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

MODEL REFRESH TYPE

Merge model and
code

Change model
according to code

VIZUALIZATION

Visualize reversed
model

Launch Model
Visualizer

Create new class
diagram

Add to active
diagram

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

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

Classes that are created while reversing can be added to a
diagrams.

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.
Create 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 model without 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 7 on page 15).



Reverse

Etlass Field Creation Rules x|

Rules |

Class Field Creation Rules:

Expression Create

*[DataType Type] Atkribute

Edit

[ i |
==
L |
[ o
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Up
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Figure 7 -- 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 8 on page 16). To invoke this dialog box, in the Class
Field Creation dialog box, press the Add or Edit button.

The Rules dialog box description:

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

= The Qualified Name expression field supports simple search patterns - supports *' and '?'



Reverse

= 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

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

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

Create; IF'.ttriI:uute - I

— If property bvpe matches both:

Cualified Mame: I*

Element Type: |::an3-':=- hd

Ik | Zancel Help |

Figure 8 -- 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:

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

= [f 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:

= Create “Association”, if type name “match” path “myClient::*” with “all” meta type
= Create “Association”, if type name “match” path “myServer::*” with “all” meta type
= 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.

Specify project code engineering options M —=
Set general code generation or code reversing options. Also configure generated code B —-
formatting styles for the selected programming languages. & -

A ——
----- [ General project options Code Engineering
----- E Diagram Info
El-[C] Symbols properties styles Default Working Directory:
EF- [0 Defaulk (Default) -
- <install.root>
1 Shapes install.roa [I]
é Paths Default Working Package:
o Diagrarm
fntt® Shereotypes Data e
Bl-E Default model properties
EWOSE " l- Enginesring Default Paths for References: [ ]
-t Code Generation Default encoding:
{3}0 Reverse : .
i Default -

@ Jawa Language Options
t-ghl C++ Language Options
t-gh] C# Language Options

te il CORBA IDL 3.0 language options Java e ]

Use syntax checker

Default language:

Directary for Temporal Files:

Active Directary - [I]

[ Reset to Defaults ]

Figure 9 -- Project Options dialog

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:

= 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.

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

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

17 Copyright © 1998-2015 No Magic, Inc.



Global options for Code Engineering

Tab name

Code
generation

Reverse

Tab name

Java Language
Options

Set the
generated code
style for Java
programming
languages in the
Default
language field
found on the
right side of the
Project Options
dialog box.

= 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.

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

= Default Encoding - a list of available encodings appears.

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

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

= 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 “Generating Code” 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 12).

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

1. Starting from version 18.1, referred as “used project” in MagicDraw Ul. This user guide mentions the old keyword, which will be replaced

Function

Opens a bracket in the new line that is being generated.

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 generated 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.

in the documentation of the next MagicDraw version.



Global options for Code Engineering

Tab name

C++ Language
Options

Set the
generated code
style for C++
programming
languages.

CORBA IDL 3.0
Language
Options

19

Element name

Function

Use CLASSPATH The ...’ button is activated. Search a classpath for importing

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

Generate
documentation

sentences generation in the Set classpath dialog box.

P* Set CLASSPATH

libfwalan.jar

C:\Program Files (x88)Java\jred\ib\resources.jar [

C:'Program Files (x36)\Java'jreaVibirt.jar =

C:'Program Files (x36)\1avatjreaVibijsse.jar 4

C:\Program Files (x36)\Javatjrealibijce.jar

C:\Program Files (x36)\Javatjreaib\charsets.jar
1 | 1] [ 3

Remowve

[ et from System ]

Figure 10 -- Set classpath dialog

Click the Get from System button to get CLASSPATH 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, 5.0, or 7.0.

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, $SAUTHOR, 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.
Includes the documentation of an element in the comment.

Copyright © 1998-2015 No Magic, Inc.



Global options for Code Engineering

Tab name

DDL Language
Options

C# Language
Options

Set the
generated code
style for C#
programming
languages.

Element name

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 "using"
directives

Concatenate
namespace
names

Function

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

Since MagicDraw version 17.0, the variable $SDOCUMENTATION
can be used for exporting the documentation of the file component
(from the File View package) as a header of the IDL file.

IMPORTANT! The variable $DOCUMENTATION is available with
MagicDraw 17.0 Service Pack 4 and later versions.

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, $AUTHOR, 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.

If not selected namespace names are separated into several lines.
e.g.

namespace A

{

namespace B

{



Global options for Code Engineering

Tab name Element name

Documentation:
= Processor

= Style

Header

Conditional
Symbols

Function

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

= 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 cannot be recognized and
should be skipped during reverse.

Click the '..." button and add conditional symbols in the Define
Conditional Symbols dialog box.

Java Documentation Properties dialog box

To open the Java Documentation Prop

erties 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.

E[)ucumentatiun Properties 5[
Clazzitier | Elperaticunl .-‘-‘-.ttributel
Tag Mame Walue [enerate
Diescripkion Walue is kaken From model ¥
iDauthor Ji ™

Ip | [t |

Add | Remove |

(04 | Cancel | Help |

Figure 11 -- Documentation Properties dia

Box Name Function

Tag Name  Type a tag name.

log box

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.
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Box Name Function

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.

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. Operation getlnstance is added to class.

2. Code is generated

3. With external tool, programmer adds code to that operation.

4. With MagicDraw UML, operations name is changed to Instance.
5. 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
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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.

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

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.
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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 25 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 52 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

Gosling, J., Joy, B., Steele, G., Bracha, G., & Buckley, A. (2012, February 6). The Java™ Language Specifica-
tion. Java SE 7 Edition. Retrieved March 29, 2012, from http://docs.oracle.com/javase/specs/jls/se7/jls7.pdf

Java support in MagicDraw

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

= 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.

= Create sequence diagram from the selected method body.

= Create model from the Java byte code.


http://docs.oracle.com/javase/specs/jls/se7/jls7.pdf

Java Mapping to UML

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.

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.
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==stereotype== ==stereotype==
Javalmport E— JavaStaticlmport
[Elementlimpont, Packagelmpor] [Elementimport, Packagelmpor]
==glereotype==
JavaParameter
==stereotype== [Element]
JavaOperation
[Dperation] S
JavaTypeParameter
[Class]
==siereotype==
“=slereotype== JavaField
JavaElement
&
[Elerment] [Froper] ==stereotype==
JavaTypefrgument
[TemplateParameterSubstitution]
==stereotype==
JavaEnumerationLiteral
[EnumerationLiteral, Property] <<sterentype==
JavaiAnnotationMember
[Cperation]
=zstereotype==
JMT}MEElEMEI’I‘t ﬂ qqatere I:It'ﬁ] pr=
[Classifier] Javalnterface
[Interface]
==glereotype==
JavafAnnotation
[Interface]
==gtereotypes=
JavaEnumeration
[Class, Enumeration]
==stereotype==
JavaClass
[Classifiar]

Figure 12 -- Stereotypes

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

NOTE UML Standard 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
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information see "Sorting reversed classes according to the classpath”, on page 27).

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 13 on page 27, there reverse result is represented of the following java code:

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

{
}

String mTitle;

Hz Containment r £ Inheritance r*&_ﬂ Diagrars r:::s Maodel Extensions
Conkainment o f X

HEdEI=R
RS
E+-E1 File view
E}E rk.jar
Emﬁjjava
. B lang
_ - String
B-£7 javax
E}B swing
- JFrame
BB CustomFrame
E}' Relations
/" Generalization[ CustomFrame - rt.jar javax: swing:: JFrame]
b €3 ~omnTitle jawa::lang::String
----- @ Code engineering sets

Figure 13 -- Sample: The String, JFrame and CustomFrame classes location after reverse

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
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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.

% Contal.. | & Inherita., | 4 piagrams | <z Model E.. |

|C|:|ntainment o B |

o B .— =
E-ZE=] Data
-1 File Yiew
E IJML Standard Profile [UML_Standard_Profile.xml]
El-E7] working package
Elﬁ jawa
Elﬁ lang

Figure 14 -- 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

Class documen- UML Class Documentation

tation

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

Class imple- Is mapped to the UML Interface Realization relation-

ments clause ship, where supplier is extended class and client is

mapped class.
Visibility modifier 'UML Class “Visibility” property
Abstract modifier 'UML Class “Is Abstract” property
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Java element MagicDraw-UML element

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

Example

Java Source Code

/**

* Comment of the class MyList

@y
public final class MyList extends ArrayList implements Cloneable
}

MagicDraw UML Model

MyClas=

/
/
s
4

Realizedinterface () BazelClazs

Figure 15 -- Class diagram
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Etlass - Class

i

B = =

Hiskory: :IE Class w I

Tags
-[B Constraints
| Language Properties
----- Traceability

Hyperirks

Usage in Diagrarms
Aktributes

Operations

Signal Receptions
Behaviors

Template Parameters
Inner Elerments
Relations

—Class
T =t =g
F‘ru:uperties:lExpert vI 'R Customize

B Class
e [
Cualified Mame lass
Ciwner & Data
Applied Stereotype
Base Classifier
Realized Interface
Wisibility public
Is Leaf [ false
Is Ackive [ False
Is Abskract [ False
Active Hyperlink,
Image
Ta Da
Is Final Specialization [ false

Mame

The name of the MamedElement.

Close |

Backh: |

Forwatd |

Help |

Figure 16 -- UML Class specification dialog
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Etlass - MyClass

‘ E % — = Hiskary :IE My Class v|

i B MyClass -Language Properties
EI Docurentation/Hyperlinks = : : _
..... Akbribukes P =T BT B Prnperties:lExpert vl o Custnmlzel

..... CIL
----- Operations El Java
..... Behaviors <emply >
..... Template Parameters i
[{I... Inner Elements —

..... Tags
----- Constrainks

|l anguage Properties

Close | Erack: |

Figure 17 -- UML Class language properties

Foraard | Help |

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

Field declaration

Field name

Field documen-
tation

Field type

Field type modifi-
ers

Visibility modifier

Final modifier

MagicDraw-UML element

UML Property, owned by UML Class, with stereotype
«JavaProperty» (optional)

UML Property Name
UML Field Documentation

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

Is mapped to the MagicDraw specified property “Type
Modifier*

UML Property “Visibility” property
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”

Example

Java Source Code
public final class MyClass

/**
* myList comment
*/

public static java.util.List myList;

}
MagicDraw UML Model

MyClazss
+myList Integer

0.x

Figure 18 -- Class with property
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x
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Kl

i EdTanguage Propertics

History: :I O 4mylist : javalang:: Integer"[1" [0..%] = new Integ. .. LI
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Default Yalue
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Is Derived [ false
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Close |

X
Back |

Figure 19 -- UML Property specification dialog
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EPrupertr - myLisk A El
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Figure 20 -- 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 Modi-
fier, but not to the UML Multiplicity.

Operation mapping table

Java element MagicDraw-UML element

Operation decla- UML Operation, owned by UML Class, with stereotype
ration «JavaOperation» (optional)

Operation name  UML Operation Name

34 Copyright © 1998-2015 No Magic, Inc.
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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” direc-
tion 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 refer-
ences 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”

Parameter mapping table

Java element

Parameter decla-
ration

Parameter name

Parameter docu-
mentation

Return type

Return type
modifiers

Final modifier

MagicDraw-UML element

UML Parameter, owned by UML Operation, with stereotype «JavaParameter»
(optional)

UML Parameter Name

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

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.

Is mapped to the MagicDraw specified property “Type Modifier*

Direction kind “in“ of UML Parameter
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Example

Java Source Code
public class MyList
{
/**
* Operation Comment
&7
public abstract void foo(final List list) throws
IllegalArgumentException;

MagicDraw UML Model

MyList

Hoof Nat : List ) vosd

Figure 21 -- Class with operation

Eﬂperatiun - foo B ) x|
E % — = Hiskorsy :| & +Fool lisk ¢ jaea: kil Lisk ) 0 vaid [M':.fList]lI

[
R
Farameters

~Foo
24 B BE F‘rnperties:lExpert vlwl

Temnplate Parameters B Operation

Relations oo

Elg-nsstraints Qualified Mame MyLisk::Foo

“Language Properties ey B MyList

applied Stereatype

public

C_Tvpe

Type Modifie
Method
m W true
¢ Is Static [ False
Is Query [~ False
sequential
[ False

Raised Exception
To Do

= lllegalérgurentException [java

4 | H
Close | Erack: | Fafiard | Help |

Figure 22 -- UML Operation specification dialog
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Figure 23 -- UML Operation language properties
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Figure 24 -- 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 28.

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 28.
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Example

Java Source Code
enum MyInterface

{
}

MagicDraw UML Model

==lavaEnumeration==
MyEnumeration

Figure 25 -- 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 «JavaEnumerationLit-

tion eral», owned by UML Class with stereotype «JavaEnu-
meration»

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

==davaEnumeration==
MyEnumeration

==davaEnumerationLiteral==-0MNE
==davaEnumerationLiteral==-TWD
==JdavaEnumerationLiteral==-THREE
~gttribute © int

~gttribute? | String

Figure 26 -- 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 «JavaAnnotation»
laration (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

==davadnnatation== | ]
Arnotation

Figure 27 -- 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 «JavaAnnotationMem-
ber declaration ber» (Optional), owned by UML Interface with Stereo-
type «JavaAnnotation».

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

tion

Annotation mem- | Is mapped to the UML Parameter type with “return”

ber type direction kind (resides in UML Operation parameters
list)

Annotation mem- |Is mapped to the MagicDraw specified property “Type
ber type modifi-  Modifier*
ers

Default value {JavaAnnotationMemberDefaultValue} tagged value of
«JavaAnnotationMember» stereotype. Stereotype is
set on UML Operation

Example

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

{
int id() ;
String name () default " [unassigned]";

}

MagicDraw UML Model

==lavastnnotation== r
Annotation

+ich()  int
==dgvad nhotationMember==+namef) | Stringidavad nnotationDefauitl 'aive = Tonassignedi]

Figure 28 -- UML Interface representing Java annotation type with Java annotation members
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Figure 29 -- UML Operation, representing Java annotation member, specification dialog
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Figure 30 -- Default value set for UML Operation, representing Java annotation member

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.
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Example

Java Source Code
public class Test

{
@Annotation
( id = 2,
name = "Rick"
} éublic void foo () {}

MagicDraw UML Model

Test

==davaElement=~+foo(] . void{lavasnnotations = "@Annatationlid=2 name="Rick""}

Figure 31 -- Java annotation usage
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Figure 32 -- Annotation used on operation “foo”

44 Copyright © 1998-2015 No Magic, Inc.



Java Mapping to UML

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
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/lUML 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.

Example

Java Source Code
public class Test <E extends Cloneable>

{
}

MagicDraw UML Model

E attribute;

Test
~gttribte : E

Figure 33 -- UML Class with template parameter E, representing Java type variable
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Fe Containment | 5 Inheritance | %8 piagrams | <> Model Extensions

Conkainrnent

B [ge3)- =

E--E= Data
- File Wiew
E java
E ML Skandard Profile [UML_Skandard_Profile.xmi]
E ML Profile for Jawa [Jawa_Profile. xmi]
E-E Test
Eg E

Bl Relations

. P Interface Realization[E - j

vlang: i Claneable]
b £ 7T

----- Uriitledz

El@ Code endineeting sets

Figure 34 -- 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.

mtlass - Test x|

B % ‘ = = Hiskary IE Test Vl

~Template Parameters

- | Documentation/Hyperlinks 8 @S B
- Attributes E A

4| Ports Marme I Tvpe Default I I

1| Dperakions ral
- - g

Innet Elements
Tags
: Constraints
4 Inner Elements
4 Relations
1| Tags
| Constrainks
1| Language Propetties

g | [T | Create | Clore | Delete

Close | Back | Formard | Help |

Figure 35 -- Template parameters in UML Class specification dialog
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Parameterized Type

Parameterized 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 Template
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

Type modifiers of It is mapped to the MagicDraw property “Type modifi-

the parameter ers” of the UML Template Parameter Substitution

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

Wildcard with Java bounding type is mapped to the UML Classifier

bounds 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 «JavaTy-
peArgument» stereotype applied to the UML Template
Parameter Substitution.
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Example

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
J

List ()

Figure 36 -- UML Interface representing “java.util.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

List () o List<> "

==hind==

Figure 37 -- 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 - <> ﬁl

‘ E 5% — = = Hiskary :I,—{;l Template Binding[Lisk < - java: okl :List] [List:::b]LI

& Template BindinalList <= - java: util::List] ~Template Parameter Substitutions

"'D':' [ERESEIERH Yt iRes -“-jr —EE B
s &l Termplate Parameter Sul:nstitutin:nns' S T

i A e - Ty
CorEyE Mame | Type Actual | |
fiy m Trner Flemenks

ESE'EEI: Template Parameter B El

Template Parameter |

Select | Unselect all | Create | Delete |

DF; | Zancel | wWard | Help |

Figure 38 -- 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 ()

{E_}S‘tring; LiSt"f-E--':"Etril'lg} I:::\_I

==hing==

Figure 39 -- Created parameterized type for “java.util.List<String>"
Imports
parameters

Java element MagicDraw-UML element

Type import 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.
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Package import

Static import for
all static mem-
bers

Static import for
single static
members

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
«JavasStaticlmport». {JavalmportAll} tag of «JavaStat-
iclmport» 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
«JavaStaticimport». {JavalmportAll} tag of «JavaStat-
iclmport» must have “false” value and tag {Javalmport-
edMember} must have reference to the imported
member. Supplier is UML Classifier, owner of static
member, which is imported, and client is UML Classi-
fier which requires imported elements.

If there are several static members imported, {Javalm-
portedMember} can have listed all of them.
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Example

Java Source Code
import java.util.List;
import java.util.*;
import static java.lang.Math.*;

public class Test

{
}

MagicDraw UML Model

List ()

£
r
&
=simpott==
p

Test __1

_—— — — = = util
==import==

.,
Y
s,
==Javastaticimport==
flavalmpoital(}

Math

Figure 40 -- Java imports in diagram
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Java Reverse Properties

These options are visible every time you attempt to reverse source code. Here we will describe marked options
in Figure 41 on page 52. Other options are common for all languages and are described in "Reverse", on page
12.

Eﬂeverse Options - Untitled1 3 |

- Create class fields as — 11 Wisualization -

+ Attribukes [+ Wisualize reversed model

;

™ Associations ™ Launch Madel Yisualizer
" Creat Class Di
¥ Resalve collection generics FEALE Nsw Liass Liagdram

* Add to active diagram
[~ Reset already created fields

i~ Analysis - =

i~ Model refresh bype = Create dependencies bebween:
" Merge model and code [T Classifiers

f* Change model according bo code [~ Packages

(] 4 | Cancel | Help |

Figure 41 -- 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

Source Code Sample
public class Test

{
}

MagicDraw UML Model

java.util.List<String> attribute;

Test
~gttribute © String [0.%]

Figure 42 -- Attribute type, retrieved from collection
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EPruperty - attribute ] El

E B0 ¢ =

Hiskory :I & ~attribute @ javarlang::String [0..%] [Test]ll

@ ~vatbribube @ java:rlang::Steing [ [-Language Properties
Documentation/Hyperlinks

B BX Pruperties:lm ® CUStDmiZEl

== &
Inner Elements =g
Feelations CIL
i E Java

Transient maodifier

Wolatile modifier

Kl |

niok transient
nok volatile

ava.ubil, List <$$typetd >

2
Close | Bk |

Fariyatd |

Help |

Figure 43 -- 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.

53
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E Project Options

=[] General project options Java Language Options
b Ciagram Info

&--IF] Symbals properties styles
E|.§1__| Cade Engineering

------ {{O Code Generation v Generate spaces
------ o Reverse

------ LAl s Language Options
------ hl C++ Language Options v Aukamatic "import" generation
------ hl C# Language Options I

...... 51 CORBA IDL 3.0 language op Class count bo generate import on demand: 10

------ 2] DDL Language Options

¥ Generate opening bracket in new line

[~ Gererate empty documentation

Documentakion

Processar: I::nu:-ne:b j |
Skyle: |5t':.-'|E 1 ;I

¥ Use CLASSPATH |

Java Source 50 -

Header: |

Ik | Cancel |

Figure 44 -- 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.
/ * %

*

*/
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class A

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 49).

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 49.

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

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
$TIME System time
$AUTHOR 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
= 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.

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

= 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 Jaya Source Wizard 5[

Type Sequence Diagram name:
i1, Specify Hame and Package e g g

|$Class$.$h-1&thnd$ implementation |

1 2. Select Operation
Select package for disgrarm:

[ com
[ Component Wigsy
Type diadram hame and chooze ar (1 Default
create the package that will cortain the 1 java

created diagrarm.

ey

Mext = Cancel Help

Figure 45 -- 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 5[
3 Zelect aperation:
() 1. Specify Hame and Package
; EHE=1 Data [~ |
i®) 2. Select Operation E—EI com [
1 3. Select Classes for Diagram E_EI namagic
rnagicdraw
uml
= symbols
Select operation, which implemertation =] serltatiu:unEIemem
wou sweart to visuslize. If source file = StereotypesSuggestion
cannot be found automatically, you must & #applyProperies manager : De
zelect Java source file manually. & #atinzertChildreni) : void
& #canHavePaths(): boolean
& #disposechildren( ; void 4H|
S fdranCiot] et o ime et ol T
1B i [»]
Select Java source file:
|D:Wazl:umﬁnl:umagiclmagicdrawb.;mlWsymhulsﬁPreserdatiDnElemeri | |
= 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 Jaya Source Wizard 5[
i1 Specify Hame and Package i
: E- ] B Data
{1 2, Select Operation |J:-|_ 7| B java
(®) 3. Select Classes for Diagram |J;‘|— v B3 il
) 4. Specify Symbols Properties [v] & Hashset
[¥] —O tterstar
Dizplays all referenced clazzes. Select
the desired claszes to shovw oh the
diagram.
[pre=sz SHIFT and click to zelect 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.

= 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.

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

call message.

= 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

rj Sequence Diagram from Java Source Wizard

1]
=

Sequence Message

 RGE [200, 250, 200]

_E‘lruu

W FGE 56, 66, 66

MRGED,0,0]

SansSernif 12

[ Faise

[ Faiss

¥ True

W RGE(0,0,0]

SansSernif 12
Show Sterectypes  [¥] True

Figure 46 -- Sequence Diagram from Sequence Wizard. Specify Symbols Properties

In this step, define symbols properties for lifelines and messages.
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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
during 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 chartype are represerted as

zigned char or unsigned char.

T

.
D

==dataType-=
char
(ML Stanclard Prafile MagicDreve Profile datatypes)

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

==dataType==
unsigned char
(c++ ANS] profile datatypes)

==dataTypes==
wchar_t
(++ ANS| profile datalyvpes)

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

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

==datalype=»
float
(ML Stanclard Prafile MagicDreve Profile. datatypes)

==dataType==
void
(ML Standard Prafile MagicDreve Profile datatypes)

Figure 47 -- 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
= signed
= signed int

= int signed

unsigned int

Synonyms for unsigned int are
= unsigned

= int unsigned

=datarypes=
unsigned int
[CH+ ANSI proflle daatypes)

A=ty e -
long double
(ot NS profile detetypes)

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

==dataTyper=
short int
[c++ MRS profile detatypes)

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

==dataType==
long int
(o++ AMS] profile datatypes)

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

Synonyms for unsigned short int are
= unsigned short
= short unsigned
= unsigned int short
= short unsigned int
= short int unsigned
= int short unsigned

= int unsigned short

unsigned long int

Synonyms for unsigned long int are

= unsigned long

= long unsigned

= unsigned int long
= long unsigned int
= long int unsigned
= int long unsigned
= int unsigned long

long int

Synonyms for long int are
= long
= intlong
= signed long
= long signed
= signed long int
= signed int long
= long signed int
= long int signed
= int signed long
= int long signed

short int

Synonyms for short int are
= short
= int short
= signed short
= short signed

= signed short int
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= signed int short
= short signed int
= short int signed
= int signed short

= 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 48 -- C++ Stereotype tag definitions
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C++Operation

«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
inline af() ;
throw exception C++ThrowType[1] Exception specification.
=any operation.raisedExpression is not empty, the throw

expression is generated.
void f£ () throw(int) ;
If operation.raisedExpression is empty and throw expression
isnone, athrow expression without argument is generated.
void f () throw ()
If operation.raisedExpression is empty and throw expression
is any, does not generate athrow keyword.
void f£();

virtual boolean[1]=false Virtua function
virtual a() ;
Constraint: Only valid for member function and non static
stereotype-
>select (name='C++Global’)
->isEmpty () and IsStatic =

false

volatile boolean[1]=false Volatile function

funtionTryBlock

C++QOperator

«C++Operator» stereotype is used to define a C++ operator function. This stereotype extends the «C++Opera-

boolean[1]=false

void f£ () volatile;
Function try block
void f() try{}

tion» stereotype. See Function operator for more information.

Name
C++Operator

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 parame-
ter.

name Meta class Constraints
C++Parameter Parameter
Tag Type Description
c type declaration boolean[1]=false Declare parameter’stypein 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]);

C++Attribute
«C++Attribute» is an invisible stereotype used to include language properties for any C++ variable.

name Meta class Constraints

C++Attribute Property Congtraint for code generation. It isvalid to have adefault value for
any kind of attribute, but it isillegal to initialize a member variable
withinits definition. (Eg. class A { int x = 1; };)

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

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

true and typeModifiers.contains(“const”))

Tag Type Description
abbreviated boolean[1]=false |nitialize 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 ()

ctypedeclaration boolean[l]=false = Declare attribute’'stypein 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> Xx;
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mutable boolean[1]=false  Attribute mutable modifier.
mutable int x;

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

array String[O..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++LiteraValue EnumerationLitera

Tag Type Description

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

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++Struct» 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
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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 88 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
C++Namespace Package

Tag Type Description

unigue  namespace String[0..1] Unnamed namespace
name namespace {}
C++Constructor

«C++Constructor» stereotype is used to define C++ constructor. This stereotype extends «C++Operation» ste-
reotype. 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 al();

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++QOperation» ste-
reotype. See Class Constructor/Destructor for more info.

Name Meta class Constraints
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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)

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 istype of Class with «C++Typedef» stereotype.

Tag Type Description
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type modifiers String[0..1] Type modifiers of the typedef or function pointer.
member class Clasg[0..1] Memberclass of typedef or function pointer.
array String[0..1] Array definition.

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

e 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 generating 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 parameter
declaration.

Name Meta class Constraints

C++TemplateParameter TemplateParameter

Tag Type Description
type keyword C++TemplateTypeKeyword=class The value of tag is one of the following
e class

+ typename
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C++Generalization

«C++Generalization» is used for information related to generalization and interface realization.

Name Meta class Constraints

C++Generalization Generalization,
InterfaceRedlization

Tag Type Description
inheritance visibility C++GeneralizationVisibility[1]=n The value of tag is one of the following
one * None
e public
e protected
e private

Example: class A : private B {};

virtual inheritance boolean[1]=false Virtual inheritance
Example: class A : virtual B{};

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

Class
C++ class map to a UML class

Code MD-UML

class A {

} 7 A

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.
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Code MD-UML
class BaseClass {|;
class OtherBaseClass {};
class SuperClass

public BaseClass,
protected virtual OtherBaseClass { T

BaseClass OtherBaseClass

}i

SuperClass

E Class - SuperClass @

-] E | = = Histary || & superClass [Analyse:mapping:classifier]
----- Attributes A | [-Relations
~{E] Ports Bl e

g: B BT
-3 Operations EE OECED 5
: Behaviars Marne I Elerment I Direction | Elerment |

- Template Parameters Bl Generalization
: Inner Elements = E superClass [Analys,.. ——+ [ BaseClass [Analys. .,

i m K superClass [analys.., —— & OtherBaseClass [A...
Tags
-8 Constraints Delete
----- Language Properties b

Back Forpard

Figure 49 -- SuperClass Generalization relationship

E Generalization - ==

E % e o= Histary :| # Generalization[SuperClass - OtherBaseClass] [Superilass]

A Generalization[SuperClass - Okh| |- Tags
[ Docurmentation)Hyperlinks Prafile: |~::F'.LL:=- v || select tag and
click. Create Value

Constraints B BY =y oo E= ko create new

------ Language Properties , walue fFor it
El-#% <<C++Generalization ==

------ iZ) inheritance visibility = protected
(S yirtual inheritance = true

Remove Yalie Edit Walue

< I | »

Figure 50 -- Generalization language properties

Class Member Variable

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

Code MD-UML
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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)

+paramFunct int x, char v 3 float

Clag=Function

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
class ConstructClass {
public: ConstructClass
ConstructClass() ;
~ConstructClass () ; ==C++Constructor==+ConstructClass)
} ==C++Destructor==+~ConstructClassl
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Variable

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

Code MD-UML

int age;

= Property - age

E B E 4= =}  History
o B age
#-{B| Documentation/Hyg || s G et
Relations i o5 EDBR

= Properties: Al W ‘R Zuskomize
Tags

@ +age : int [Analysenmapping: classifieriClassYariables] [»

Bl Property L
Conskrainks K age =
3| Language Propertie -
suag F Cualified Mame analyse: mapping: :classifier:Class, .
B = (L Standsed ProfilesorL
Type Modifier i
£ iiif | » s

Biack, Forward

Figure 51 -- Variable property age

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

Code

int* ptrVar;
int& refvVar

MD-UML

[N Property - ptr¥ar

E & L I History :| @ -ptriar ;ink"$ * [Classy...

8] —pkriar
o Documericontyrin || o0 a o yesf g ][R Cumtame)
' Taas B Property LS
: - Conskrainks . Mame phriar :
' Language Froperties Qualified Mame Classariable: :pkriar i
Type & ink [UML Standard Pr...
Type Modifier ¥
Wisibility private
Default Yalue w

Back. Forward

Figure 52 -- Variable property ptrVar
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[N Property - refVar |E
E % . o= History :| & -ref¥ar @ int"$ &' [Classvariable] E|

Ez;fili‘giztatIDHJ'H':-"DEﬂlnks =] 85 El.ﬁ EI-X 3rties:|Expert w [[%¢ Customize
Tags B Property -~
Constraints . Name vefvar |
o Language Properties Qualified Mame Classtariable: refyar i
Tvpe @ int [UML Standard Pr...
Tvpe Modifier $a
Wisibilitw private
Default Yalue e

= Forward

Figure 53 -- Variable 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];

[ Property - arrayVar |5|
E B = o Histary @ @ 4arrayVar @ink [0,.%] [ClassYariahlz] “
O +arrayar :ink [0..%] ~Tags

Cocumentation/Hyperlinks
- Relations
- otox B[R] veEm |G

Profile: | <ALl > b | Property:

{| B s s |[[B <<crmmier  a]|vae ]}
{ b abbreviated initislization = |[[5]
=
L) bit field v

[Flemu:uve '-.-'alue] [Eu:lit '-.-'alue] 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 cannot).

Code MD-UML

mutable int x;
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N Property - x

E2 % = = History :| € -x 1 ink [Classyariable] W
O -xink ~Tags

[#- . Diocurnentation)Hyperlinks Frofile: |::F'.LL:=- E| Breperky:
. El Rrelations

(ezex [BIE]p  |leokenld] ()

. Canstraints . val
B . Language Properties ‘Wi kyne Hedoration = e
% conkainer = krue
e = Amutable = true [N
< [l [ >

[Rem-:we 'u'alueJ [Eu:lit 'u'alue] 1 @. ol

= Forward

Bit field is mapped to Bit field tag value.

Code MD-UML
struct BitStruct |
int a:2;
s ==C+H+Struct==
' BitStruct
+a: int
SProperty - a x|
E & . - = Histary @ & -a:ink [Classyariablz] W
O -aint ~Tags
. . [ Dacumentation/Hyperlinks Profile: |«::F'.LL:=- v| Property:

T] { =2 ez -y |[rnale11]
e Constraints ;

- Language Properties =

. ...... G -EIrrEI':."

= Wbt field = 2

P b chype declaration
£ 1] ] ¥

[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 link-
age “C” or “C++", if linkage is empty (or without value) extern without linkage is generated.

See C++Extern for more info.

Code MD-UML
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extern int externVar;

==C++HG|obal==

==C++Extern==+externar ; 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 cannot be initialized using function
style method.

Code MD-UML

int var = 5;
int var2(10) ;

E2 % .= History :| € -var :int =5 [Analyse::mapping:: classifier: YarModifiers) |;i

DocumentationHyperlinks

=i H £ = 2 : .
Relations 38 8L B BX F'rcupertles:|.ﬁ.ll s |[%€ Custamize
Ei

B Property A!
Constraints . fie e 7 =1k
----- R e Zualified Mame Analyse:mapping: classifier s Yar, .
Twpe @ int [UML Standard Profile:: LML, .,
Twvpe Modifier
Wisibility private
L 7 | g

E Property - var -

e = = History: @ -war:int =5[A] +

O -v¥ar:int =5 ~Tags
Documentation,/Hyperl
B4 Inner Elements

£ netatons s S C-]
. ags

B Constraints E| A «::«::E++Attr|hute:=-:=-

Profile: | <ALL > W | Property:

¥alue
true

(i

b Language Properties

4

S VP ®E
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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; -
} CY¥Modifiers
-constAttribute | int{readCnly
[X Class - CVModifiers X
|| % .o History ;| & C¥Madifiers [Analyse: :mapping: :modifiers]
|= cymodifiers || -constattribute
B DocumentationHyp .
; = | A =g ko - i
|_:_|... Artributes 24 EED B Properties:| Al w [5E Customize
Yo B -constAttribute = a
""" PODrtS . Mame constAttribute =
----- 4| Operations N
..... Eehaviors — Cualified Mame
..... Template Parametet Type | ink [UML Standard Profil...
..... Inner Elements 7 Type Modifier fronst $* const
¥, — | 3 . YWisibility privake hud
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);
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X Operation - paramFunc

BER [ e =

Histary i @ +paramFunc int x, char v ) : Float [Analyse:mapping: classifier:  ClassFunction]  w
o +paramFuncy int x, char v 1 floa A==
I B DocumentationHyperlinks = gk _ .
El . Parameters B 8y BE BX Prupertles:l.ﬁ.ll—vlwl
] : fFloat Cnaner & +paramPFuncy int x, char v 3 : float, ., ~
. : FI-":E'W applied Stereatvpe =
[H- 3 ink x
: - Type A Floak [IUML Skandard Profile: damL ...
; -- Termplate Parameters i — [
..[B] Relations Type Modifier
I = [ M Direction return
£ JilF | e T Ty i

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

Class FunctionClass |

MD-UML

public:

EllipsisFunc(...);

FunctionClass

+elipsisFunct ...

E% @

Hiskary :| @ +elipsisFunct ... ) [Analyse: :mapping: :classifier; FunchionClass) V|

2 +elipsisFunct ... )
DocurmentationfHyperlinks

@ paramaters 2 4F  BE BX  Properties:| Al w |5 Customize
i . . ! El Parameter Lot 1 1
e el Mame ()=
5| Relati
- T:gi il Ciyner & +ellipsisFuncy ... i [&nal, ..
B e it Applied Stereotype
Language Properties Type _
Tvpe Modifier b

Close

Back.

Forward

void parameter

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

‘ Code

MD-UML

80
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Class FunctionClass |{
public:
void voidParam(void) ;

FunctionClass

+voidParami : woid ) woid

E ﬂperahnn voidParam

B B & =

2 +woidParame ; woid )

' . Docurnentation/Hyperlinks
El . F‘arameters

-

Template Parameters
Relations

Tags

Canstraints

Language Propetties

Hiskory: :| & +voidParami : woid ) [Analvse: imapping: classifier Funckioncla, . V|
—EF
!E Ei 25 El-ﬁ F‘r-:q:ue:rlzies:I all w |‘§C Custamize
El Parameter i-l
Mare et
Ciner 3 +voidParami ; woid ) [4A.
Applied Stereatype
_ CHE wvoid [UML Standard Prof. .,
Type Modifier bt |

Close

Register parameter

Forward

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 |{

}i

E Parameter - x

void registerParam(register int x);

RegisterParamClass

+registerParami int x

Bk B e =

History :

& Hrint [Asfunc]

w

(}H ink

E| Inner Elements
Relations

. Constraints

4 I |

I Dncumentatlnn,ﬁHypE

Language Propetties

~Tags

Profile: | ALL

hd | Property:

B4 B ’|:§_;|E =y 23

neLca

fe 3 array

Y <oier = true

4 1]

3 ¢ btype declaration

[ >

true

(=

| ¥

Remove ¥alue

[ boot] (=]
value

|Edit Yalue

Ll

Close

Forward

Y

=
(N
L=
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Function modifiers

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

Virtual function is mapped to Virtual modifier property.

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

}i

explicit FuncModifierClass() ;

E Operation - FuncModifierClass

Relations

Constraints
Language Properties

Close

El-## <<C+-+Constructor=2=
e
. L initialization list
El-¢% <<C++Externs=>
: b linkage
E----«» < <C++0peration=2>
------ 2 inline
------ 3 throw exception
------ 7 wirtual
Lot volatile

i) 4= = History: @ +FuncModifierClass{) [A] +
o +FuncModifierClass () Tags
Documentation,/Hyperlin Profile: ||:++ AMSI profile V| Property:
Parameters
Template Parameters B e [2E =v 5s E= I:I =N

Remove Halue] [Edit b'alue]

TV UBE

Function pointer

C++ function pointer type is mapped to attribute/parameter with «C++FunctionPtr» stereotype, a dependency
with «C++BaseType» stereotype link from the attribute/parameter to the operation in a «C++FunctionSigna-
ture» 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==

+ it 1 : flost @ _ _ _ _
< T
ddC++EIa5>ET':.fpe:~:~
==C++Glabal== ftype mu:-l:lilfiers =g,
member class = A}
==C++FunctionPir==+funcPty — — — — -

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 operator+ (Op Xx) ;
}i

Op

+operatar+] x: 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

= % L= ] Histary :| & +throwFunc) [Analyse: mapping: classifier: i throwClass] | w
-] DocumentationH (| o :
. 13| Parameters 5= 24 B B Properties:| Al v|ﬂ Custn:nmlzel
i | i Template Parame ink (LML Standard Profile: U A~
fi Retations DB char [UML Standard Profile |
Tags char andard Profile:
Conskrainks |
P Language Proper :"'
( | 111 | } P TTT s [ o 5 [E Y 1 . | . LI bl
=
83
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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 Is Static property.

Code MD-UML

class StaticClass {
static int staticVar;
static void staticFunc () ;
Vi -statichiar ; irt

-staticFuncl]

StaticClass

I& [ = = HistDry:|EStaticClass [Analyse: imapping: :classifier] V|

|Q SkaticClass # | [ staticvar
[ Documentation/Hyperlinks o ; _
B |Ei 2t B BT Propetties:| &l w %€ Customize
= Mulkiplicity A
b ; it
[] F'Ou:urts I:' Is Read Only [ false A I
=B Operations ) =
B8 -staticFuncl) L Is Static true
----- Behaviars Is Leaf [ false
----- Template Parameters _ =L AMpOshE [ False 9|
i :ﬁ Inner Elements W — Nanranakbinn et

Back Farward

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 cannot be abstract.

Code MD-UML

class AbstractClass

virtual abstractOperation()=0;
Vi AbstractCiass

-ghstractOperationg)

E Class - AbstractClass

% 'E = = Histary %: AbstractClass [Analyse: imapping: iclassifisr ] V|

.E“ AbstractClass # || -abstractOperation — =i
EI--- DocurnentationHyperlinks

..... Attributes g2 8 =Bz F'ererties:i Al w |9 Customize
----- Parts (| E @il P
Is Abstract | true |

[—ZI--- Operations b _ =i
228 W-abstract Operation) oLt []false i

..... Behaviars Is Query []False

..... Template Parameters (| CONCUrrEncy sequential |
= —I . P —|

- Close Back Forward Help

Friend declaration

C++ friend function is mapped with a «C++Friend» stereotyped dependency relationship between the function
(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:

friend void friendFunc() ;
}i

void friendFunc() ;

==C++zlobal==

==C++Ftiend== |ClassB
- - =

+itiendFuncCP | B

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);

}i ClassD

class ClassC { c<CaFriendes |[CIASSC
friend void ClassD::func(ClassC Hune(c: ClassC ) voidy — — — =+

c); -
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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++Struct 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, -
==enumeration==
Tue=2
)i i

[ aly
Tue




Mapping

[N Enumeration - Day

i | 4= =b  History: (3 Day +

E Day || Tags-
F_| Documentation;Hyperlink P
""" Attributes :
""" Operations B2 g I:g !E _y 22 gy

.
[—:I--- Enumeration Literals ;

Profile: c++ ANSI profile V| Property:

- Mon B-+* <<C++literalValue > ¥alue
B0 Tue —o TS

Documentation,H:
' Deployed Artifacts
Inner Elements
Relations

L Constraints
Template Parameters
Inner Elements

. Relations -
<|H|' | s ‘fll Iltmme\"ﬂne] [Edll:'lul'alue] T U @ .B} E

Close Back Forward

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++Func-
tionSignature» 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==

+funcPirl x ;int, v ;. char ) 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 humber 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.




Mapping

Code MD-UML

int wvar;
int func(int x);
==C++GElobal==

+var  int

+Hfunc ikt = 0 it

namespace std {

int err; _|

void printf () ;
P 2 ==C++Mamespace==

) st

==C+H+Elobal==

+ert ;int

+Rrint {1

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
OuterVarinit InnerYarinit
-2 : Innerarinit [~

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.



Mapping

Code

MD-UML

template <class T»>

class simpleTemplate {

¥

template <typename T>

class TypeNameTemplate {

}i

simpleTemplate

F: typename
e e

TypeHameTemplate

[N Class - simpleTemplate

B E 4= = History

B simpleTemplate [&nalyse:: Template: sirmple template]

IQ simpleTermplate

Attributes
Ports
Cperakions
Eehavicrs
B
L BB T Class

Template Parameters

Cocumentation/Hyperlinks

# | [-Template Parameters

@ 2 o3

= Marmne I Twpe I Ciefaulk I ]
B General
2= T = Class 1=l
Crowwr

Clone Delete

[ =

Innet Elernents »

[N Class - TypeNameTemplate

E3 'ﬂg = = History :|QTypeNameTemplate [Analyse Template: simple template] V|

=2 TwpehlameTemplate

-8 DocumentationHyperlin

----- Attributes

..... Porks

----- Operations

----- Behaviors

[—]--- Template Parameters
-] Documentation;

5
ﬁ‘ Tnnskraints

>

Fa

-Tags

Profile: | <AL >

G | Property:

ot ot [E]E] - & =
-4 «<C++TemplateParameter == A || Value

- Atype keyword = typename

Bl <<lavaElements>
{0 L@ Javadnnokations

l:_| A= =Dar arnakar

Lvpename b

Femove Yalue

|E|:|it'-.-'a|ue T U @ @ E

Close

Back

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)

90
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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 —
(=8 ERT riplate P

A aMEeZErs

(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 —
}. |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

B & !E = =p Histary & -8 Template Binding[Analyse:: Template: simple termplate: :default Tem. . v|
o Template Binding[Analyse:: Template: |- Templabe Parameter Substitutions
Documnentation)Hyperlinks |E§_ 8, mE %
Template Parameter Subskitukion jj s s
) Tags Marne I Type Ackual I 5
Conskrainks B General
T El Class 1=l
Create Delete

{ I [T} | }

o

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 { e
Vi T: Class |
’ e L=
simpleTemplate
simpleTemplate<int> simpleTemplateInstance;
=T-=int= | ==hind==
simpleTemplatelnstance
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Mapping

P Template Binding

E E ' = = Histary i & Template Binding[&nalvse:: Template::simple template: simpleTenm. .. Y|

|.#& Templake Binding[Analyse:: Template: ||~ Template Paramster Substitutions
B DocumentationHyperlinks Al me o ‘
= =3
Ternplake Parameter Substitutions = B _
: Tags Mame 1 Tvpe ] Ackual i |
'l Constrainks B General K

T 3 Class int [UML Standa (B
Create Delete ‘

< | ¥

Close Back Farward Help

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

Code MD-UML

template <class T>
class TlClass ({ — —
'?: Class | '?: Clazss |

bi ol o o

template <class T> T1Class T2Clas=
class T2Class {
bi T )

T1Class<T2Class<int s> 2T-=T2Clasz=T-=irt==  |==hind== zehing== | <T-sints
I |

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 S
{ '?: Class '?: Clazs
template <class T> — —
class c { b i c
bi T T
:{bindbbl =T-=irt= :{bindbbl =T-=char=
b<ints>::c<char>
b<T-=int= - c<T->char>

93 Copyright © 1998-2015 No Magic, Inc.



Mapping

‘B-Eb
BB
B b=T-=inkx
: - 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.

tocmolate <clajzo Tl-
clazz 4 {}:

namsspace std {
tenplete {class TEx
rlass R I}:

¥

temalate <class T3-
class € {
public:
tenplste {class T4
clazs In f):
b2

class ScopeTest |
Aelgld: i Bl inlFi i DsClua x5 warL;

b:

AN

SSNAMRSPARre==

std

T2 Class |
=

-

|
=<hing== aT2-=D=Td-=float==
|

b= 1 2->U= 14-~Toat >

T3: Class | T4 Clazs | T1: Clasz |
c B D A
! 7+ . T i
*=~=’~I::||r‘|d3=~3=~| =T3-=irt= ==hind== | =T4-=flogt= =<=hid== IqT1-:=~Ei~:T2-:=~DqT4-:=~fI|:|at:=~:=~:=~
CeT3-~Int~ ES D= T4 ~Toat= A=T1-=6=T2->~D-~T4~Tloat>>=
L
ScopeTest

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

B3 std < <namespace==
aos

g A

E-E A<Ti-2B<T1->D<T4->Foatz=>
E-E B=T1-20<T4->float=>
: @ =

. B-Eo

B CaTa-=ink=

. @2 Relations

N e M T T
g ScopeTest



Mapping

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
template <class T,class U,class V> _
class PT {}; ILl
template <class A,class B> ‘-.fl
class PT<B, int, A> {}; =
PT
T
==hind== | =U-=int, T-=B, V-=a=
| N
I a 1
' |B |

PT<U->int, T->B, V->A>

[ Template Binding - <>

E % = o= Histary

& Template Binding[Analy: |- Template Parameter Subskitukions

DocumentakionHyp ai e
Pl =k - £

Template Parametel

& Template Binding[ Analyse:: Template: :templa... V|

Tags Mamne I Type I Actual I
b Constraints B General
T E Class Ee
u 1 Class 0@ int [UML Stand: (E)
Y E Class BHa

Create Delete

£ | ||||] >

= Forward

Template specialization

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

Code MD-UML
template <class T>
class TS {}; T
template <> ._l
class TS<int> {}; TS
i
==hing== =T-=int=
|
TS<T-=int>

[X Class - TS<T-=int>

X

Histary @

Eh [ & =

B 15<T->int > [Analyse:: Template: :template special] %

~Template Parameters

I 15<T->int>
-] DocumentationfHyperlinks
..... Attributes

..... Parts

..... Operations

..... Behaviars

-]

..... Inner Elements
..... Relations
..... Tags

Ternplate Parameters

=
[EE s =2mx

Marme

I Type I Default I

B General

£ Class ED

L

Clone Delete

[own

Close

Biack,

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 { =
private: ;h ﬁg]
C* ¢c;
bi :
4 \
! AR
o4 3y
A C
SR
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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 =
: Name: File Wigwg::
e Constraints Haciesd el

Owiner £ File view

Applied Stereotype &% C4++Include [Association,
£ i I & g1 A.h [File View] v

%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 |

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.
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Mapping

Code MD-UML
#include "B.h"

#include <E.h>

class A ==component ==Component= B
: { A ?E—d— = B.h 8l -
private: 2lsess
B* b 7 r "
-
* . .
E*x e; & camion
} d A -:c:cumnanent::agl & 1
B Eh —
- EF

Specification for #include "B.h"

B % = = Hism:l,{. Usage[File Yiew::A.h - File Yiew::E.h] [File Yiew] _v|

i Usage[File View: :.h - File vif |- Tags
Documentation/Hyperlink

=A% profile: | <ALL> v || select
Cnnveyed Information - tag and
B Inner Elemeants B B =V oo E2 click.
. By Relations - - Create
: =@ member dass Al Value to
- !E Constrairts “— type modifiers create
B-«*» <<C++Indude>> Liinks
- & header include = User Include B el
- '

) implementation include

Remove ¥Yale Edit value |

4| i} | >

Specification for #include <E.h>

E % = = Hism:l;.‘} UsageFile Yiew::4.h - File Wiew: :E.h] [Filz Yiew] _v|

i Usage[File View::A.h ¢ | Tags
Documentation/H Profile: |m} v| Stk
Corveyed Inform

kag and
B Inner Elements B BX v = EE click

. Relations Create

- member dass | Yalue to
L . Cnnstraints : ‘-0 type modifiers create
B-#2 <<C++Incdude>> N
. header include = System Include E ;’;r'Ll'f

praj
i)
1]
|
1

Wahs Edit Yalue

| b
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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
} 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

RS TN ST ICRTE LIWTTH s Qpen gl project [ 77 f.;_..ﬁ....;.. R e e

: Project iz opened
s S _ |completely

. . | Open projocet |

P version == 11 6] - ' [westion = 11 & : :

: Lersins= T8 7> lesion> 118 (@)
Show question dialog abourt PR
D : : this project need=to be translated : : : : : : : : :
P : : and do you want to backup ? : : : : : : : S
; : : aL: : O [Clik Ma]: : : ; : ' :
; [@:ick‘r’es] : : 4 ; : ; . 4

= _ (Show backup dialog |

M ]

[Spesify rame and Click Ok] © [Click-Cancel]

e . + e i oo S e o R e g e e N e e et e L e R e L .

B st s e
Rackup progert : : : [ [ Lhnw warning dialng abne ot 1 ]

- | MD will continue to translite

§ B s e e St s e e s rIT R Ry

“13rojedt iz trsnslsted
sampletely

Figure 54 -- Open local project Activity Diagram



Conversion from old project version

Open teamwork project

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

: . [Open teamyvark
._ = ! |project

Y wersion=i18]
- ! ]

...........

Project is opened
carmpletely

Henr e admee] o e R A S S e A S A

[t has permissiu:un to edit] 4 ; [has permizzion to-edit]

-
Show error dialog about I I : y z 3 I :

cannot translate project and : ; | thi Shu':nu::arnlgg tdla:JugtahuLlltat d) : ;
" C++ code engineering set ! IS project needs 1o be translate &
: may not work correcthy
e ] (5 RS RS CERRE P f[f:énn'u:?t R T I o e
; ] ] Show error dialog about ] : :
L A “too | cannot lock all elememtzand [ s e
: can not translate project and (Translate |
D this must be done manually — A
: . by invoking menu item
§ Show the list of elements |
P | s~ S S that need to be unlock J :
: b S }k B Project is translksted
: ‘ . : ; ”\!', ~ |Project iz opened completely
: s without translation : ?
. ......................................................................... I.‘........: ................. e i - .. S 4o S

Figure 55 -- Open teamwork project Activity Diagram



Conversion from old project version

Import MagicDraw project

project o

Pre-condition ;

peed

[ver:sicun ==11.6] .
[ WoSHahiEa e iy

Show warnin

._ 4 : o 3
""" it " |Praoject iz imported
campletely
............ ot
:[versidnb11.Ei] |
T e G = i R
: i A
g dialog abowt | e

[this project needs to be translated
. -

Imported project is
tranzlated campletely

Figure 56 -- Import MagicDraw project Activity Diagram



Conversion from old project version

Use module

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

; Uze module | ; ;

C++ code engineering set

Right click on ; ;
. and choose generate ,.‘
- .

{:} [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 :
© 0 |diglon bax normally |

Figure 57 -- 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
: ( Showthe listofelements | © . . . | ... |
[ that need to be unlock J
L=
; Project is translated
: cornpletely

. |Project iz not
translated

Figure 58 -- 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% B e =

History || & UnionClass

|IQ UnioniClass

----- B Attributes

----- B Ports

----- B Operations

----- | Behaviors

----- [ Template Parameters
----- | Inmer Elements

----- B Relations

..... E Tags

----- B Canstraints

..... Bl arguage Properties

F_|--- Docurnentation)Hypetlinks

-Language Properties

B% B Propetties:| Al v [ Customize|

Close

Forward

105

Figure 59 -- 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 | [escemon== | [seceestuoes
i ; : UnlonClass | | Structilass
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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Conversion from old project version

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 60 -- 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 61 -- 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.

P Operation - myOperation

E % - - History :| € +myOperation) ; void [OperationClass] vl

o +ryperakiond) ;@ woid rLanguage Properties —

Ezrc:r;n:tlt:mnmperhnks 52 Bf  Propertiesal v [ Custonize]
Termplate Parameters & Ca —
Relations = ++ )| I

: Constraints LA .inj:mp Y

- Language Properties Inline modifier inline

Yirkual modifier
Explicit modifie not explicit

Return value changeability none

Figure 62 -- 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.
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X Operation - OperationClass [E

ER [0e =

Histary

0 +0perationClass() [OperationClass] v|

Close

o +OperationClass() -Language Properties
-2 Docurmentation/Hyperlinks :
A2 Parameters = ER Praperties: Al b M]
{E| Template Parameters E Ce B ]
{2l Relations =1l
- Tags 2
_ Cotstraits itialization list iy Aktributeln
- Canguage Properiss Inlire rodifier niot infine
Yirtual rod niok wirtual .
wplicit modifier explicit
Feturn value changeabiliby none |
Biack, Foraard

Figure 63 -- 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

X Operation - OperationClass @

BR[O e =

Histary :

& +OperationClass() [ DperationClass] V|

& +OperationClass()
DocumentationHyperlinks
E -- Parameters

Template Parameters

: - Relations

Tags

; -- Zonskraints

-

Language Properties

rLanguage Properties

5| 4
[E Ca B
B Cis

; | :
BF B Properties:| Al v 9 Custamize

Inline modifier <empky =
Yirkual rodifier niok wirkual
Explicit modifier explicit
Return walue changeability none

Bark Eotusi
Figure 64 -- 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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= 4= = Histore !

o +operstonZlasss “Taye
2-[[] ZceumenkzbiontHpetliks

8 1 Coorskondass() [OocrcbonTass] s |

Fnfig: |{.1| e 'uf| Propetby:
t-|l| Paramezers : . -
L[ Tempate 2zrznsters Bt BT (|8 8] =v 22 s« [in: alzalion l<t + FrglC.4] | ]
L[] Felaticns : X
o > wsTHHCu bl =3 a| | vake

t-[B] Zcnstremnts
L[] -aguage Properizs

-

mr.?'.t:ri:n_t::{'ui ¥y ~

: & mhine = fake =
42 throw enception — any =
LB wirkugl — Nalse

y
RETOYE YaLE Edrk vale T [ E E B

i

1 lnse | Beck Eorvestd HAp

Operation - Inline Modifier

X Operation - my0Operation @

E E = = History @[ € +myQperationd) : void [CperationClass] v|
o +myQperationt) 1 void -Language Properties

Documentation/Hyperlinks = : : - :
: Beammpbars 5| 24 B EE Properties: Al v %€ Customize
Template Parameters (& ca -
Relations B Cia
tags EH
. ; nitialization lis <empky =
Conskraints fritialZatiorist :
Language Properties

—

I3

Irline modifier

Wirtual modifier
Explicit modifier

Return value changeability none W

Biack Eotii

Figure 65 -- 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.
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[N Operation - myDperation

El Iﬂg IEI = = Hiskory @ 2% 4rryOperacion]) : void [Zperationlass] V|

3 reopzraliond) ;5 wod Tags
FI DocumentazionHypedinks |5 | Lar 3 | ety
E-E| Parameters
b B Template Parzmeters B EX =y 59 gm
Fozlaliun is :
S B2 <aC4+—Construchar > = M
Constrainks P explict

i B Larguags Froperties P it alizaron st
B3 «nCtoiline-atior ==

g E.inlinf_- = krue
= oW exception = none
@ ¥irtual = true b

o] e |1 0@ @S
Close Back Forward [W]

(g truz

Operation - Virtual Modifier

X Operation - myOperation

B = = History & @ +myQperationd) : void [DperationClass] v|
o +myOperationd) : void -Language Properties
#-{B| DocumentationHyperlinks = : i o -
Pararmeters 2+ B B Properties: Al v % Customize
Template Parameters (& e N ]
Relations = o =
Tags T =
Ei B II‘IIFIahEatIE!I'! lisk: -‘::?mpt';.f:b
L Cargnage Properiss Inline rnodifier inline
Yirkual rnodifier
Explicit modifier
Return value changeabilit "
Biack Eotusi
Figure 66 -- 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 valueto true.
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[X Operation - myOperation

E & IEI = = Histn:nr'a':l & HnyOpe-akior() 1 waoid [CperationClass ] v|

€ +mryDperationi’ : woid ~Tans

E ﬁgn:umetwtatlcn,l-h.fperlnls il |-:.5.LL> v| Properts:
& Areters

b Templats arameters 3t EI-E: |:;§§ E =, =9 =m

b Pdarions

El--# % waC44Congrudor -

L] Constrants oo zuplicit

Lo nitializetion sk
El-e# <ql++0peration: -

L indine = brue

st ERCEpLion = one
l.rrtual =trus b

Edit vaus 1 L B
Jose Back Sorward

Lancuage Prcperzies

Operation - Explicit Modifier

X Operation - OperationClass

b = = History 1| £ +OperationClass() [OperationClass] »

D +0perationClass) rLanguage Properties
I . DocurmentationfHyperlinks

= 3 H . [ -
3| Parameters ) =1 L B Properties: Al w % Customize

-[B Template Parameters (H ca a
-IE| Relations

I T B Cas :
4 Tags
CDlg'nstraints Initialization list rrAktribukedn)
Language Properties Inline modifier nat inline
Wirtual modifier i

Explicit rmodifier

Return value changeability

%l
Close Back Forward Help

Figure 67 -- 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 valueto true.
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oE
B Constraints
[ Languags Properties

X Uperalion - Uperationtlass @
% IE = = Hiskary :| & +OoerakionClass() [Operatiorlass) V|

2 +0peratior Classt) ~Tags

-8 Dozumentstion/Hyperlinks | o e [oo)1 o vl Praperty:

Parzmetars i :

i JB Tamolace Paravesers BE = (3 E =V o5 EE

-4 Redtions

té]enplicil: =true b
+--{5 inkialzation liat = "myAttibute(n)”
El-£2 £ 4CH+Dparation ==

¢y inline = lalse

@ throm exception = any

..@ virbual = lalse

|F'.ernu:-ve Yalue

t i [

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)

+returnParamCperstion : woid

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

Figure 68 -- 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 69 -- 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 } :

: Pararnekers 24 BE B PVDDEFUES!IP-"—V,M}

Template Parameters (6 c . ] ;:
; $e|atu:uns st 3

ngnsstraints IniFiaIizatic!r! lisk <:en'.||:|l.:';.-':=-

- Carguags Pioperise Inlire rnodifier nict inline 4
Yirtual rnodifier nok virkual
Explicit madifier niok explicit
Return wvalue changeability

Figure 70 -- 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 :| @ +noParanopzrationd) [FecormidueChangzanilizyCless) v|
] +ninPArAanOnerakinn e

711 DocumentationsHypetlins - . ) — -
518 Paraeters B 4 BT Ep Propertizs | Al v [ Customize

H Bl ..EI ;‘:'-"!-"'-;'cl'>':'5:.=\.".'" 1 I,
Templaze Peraneters KlAnma =]
Al B Relations : =Nk
- wirer @ +noParamiSperaboni) [Fetarny .
] Teos peration() [
= e O | Maramcoor [Pavamctor] [z 0008
LOnEtrAIres appled Soereokype : [ !
LangJage Propettles %o bypefodifer [Clement] [UML Stand
Type

Tovpe Mudilier |y, @ w |

Divection Cretun) I
lase Back Formars Helo

const, operation has parameter but Create one return type parameter and set Type
does not have return type M odifier to const $.

parameter.

113 Copyright © 1998-2015 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

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=]

Type

Cirezzon

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

ns: 5 )

st

vl

|

Survaaind

Hep

const,
parameter.

operation has return type

Set Type Madifier in return type parameter to const

$.

X Operation - returnParamOperation

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

@& +returnParamOperation]) : woid"const "
DacurmentationfHypetlinks

4| Tags
q| Canstraints
4| Language Properties

mas

Applied Stereatype

Properl:ies:I all w %€ Customize

=B Paramete
£ (&l s woid'const £ B =] : St OiaL — —=
4| Templake Pararmeters Harte =51
Y| Relations i
Onaner & +returnParamOperation]) : void"const $" [Returmnialuec, ..

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

Tvpe @ wvoid [UML Standard Profile: :MagicOraw Profile: ;datakypes]
Tvpe Modifisr v |
Direction 2

Close

Fariard

Attribute

This example is AttributeClass class that has attribute named myAttribute, return type is int and type modi-

fier is [15].

AttributeClass

-ty Asttribute ; int'[15]"

Figure 71 -- Attribute Example in Class Diagram

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

-y Attribute | int"yvalstile 3 [0..%]

Figure 72 -- 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.

P Property - myAttribute E

E % = = History & @ -rydktribobe @ ink"[15]" [attributeClass ] v|

& -myhttriboke @ ink"[15]" rLanguage Properties
DocurnentationHyperlinks i :
Inner Elements 24 E-i E_X Properties:| Al _,v u{ Sustanies

Relations (@ = 2 |

Tags =
o || bl Constrainks 1
- Language Propetties Muta!:ule true
Yolatile krue
Bit: Field 4
Abbreviated Initializer false =
Pointer to Function Falze

o B 3|

Figure 73 -- Attribute Language Properties

Attribute - Mutable

N Property - myAttribute [E

E E = = Hiskory | € -mydktribote ; int"[15]" [AttributeClass) V|
O -myattribute ;int"f15]" -Language Properties

Documentation/Hyperlinks : [

Inner Elements B BRI Properties: Al “"l"R A
Relations

Tags

E Constraints

L ML anguage Properties

‘olatile

Bit: field

Abbreviated Initializer False
Pointer to function False
Conkainer list<T =

£

Figure 74 -- Attribute Mutable
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Old value Translation

false Apply the «C++Attribute» stereotype and set mutable
tag valueto false.

true Apply the «C++Attribute» stereotype and set mutable
tag valueto true.

[¥ Proparty - myhitribute

B% @« =

20 -y CITIIUES 3 InE

F-E Docurertaton,Fyperinks
s Lner £ emments

----- B kAlzrne

5

: Conztrainks

ool El LangLage Mropartizs

“ Ty

FisLury :| & cefrioulz il [ALribuledas] v |

P-cfie: | <All: Propele;

=\ 22 FA

b3 e -

E} s L —Akzibote - _
i @ abbreviated |n|l:|d|znt|nn = falsc

-2} array - "[15]"

i bit fleld ="4™

-] Ctype dEn:laratlnn false

e

Renave Yelue EdE vale T

VW E

Bad Firiaard

Help

Attribute - Volatile

X Property - myAttribute

E% B e =

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

Histary

o -myakkribute | int"[15]"

i8] Inner Elements
E Bl relations
Tags
Zonstraints

l . Documentation/Hyperlinks

Language Properties

~Language Properties

B

Mutable

EE B Properties:| Al v [ Customize

2

Bit Field
Abbreviated Initializer

Painker to Funckion

Container list<T =
Back Forward
Figure 75 -- Attribute Volatile
Old value Translation
false no change.
true Set Type M odifier to volatile $.
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[ Property - myAttribute @

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

-rnydtkribute int"volatile ARl || i Abkribube
DocumentationHyperlinks
Bl Irner Elements
Bl Relations
- Tags
i - i ; Qualfied MName
s Language Properties

Tvpe

Type Maodifier

Wisibility private

Default Yalue

Chner Q .ﬁ.ttrlbuteclass w ,:

Attribute -Bit field

= Property - myAtiribute

E & . = = Hiskory 3| € -mwdttribuke @ ink"[15]" [aktribokeClass) V|

& -myakkribuke @ int"[15]" -Languane Propetties
I . Docurmentakion/Hyperlinks ) : i -
-] Inner Elements 24 By Bl Properties: | Al v [ Customize
| Relations H - 1
Tags
LB Constraints 2
: Mukable krue
Faen Language Properties

Yalatile false

'\\ |
Abbreviated Initializer <erphy ::;}

Painker ko Funckion Falze

Conkainer lisk =T = "

)

Figure 76 -- Attribute Bit field

Old value Translation

<empty> no change.

4 Apply the «C++Attribute» stereotype and set bit
field tag valueto 4.
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E Property - myAtiribute E

E H IEI = = Hickaey | @ —medkbribuabe o+ ink 2Rk triTlass]

I::I -y AEribute § Rk -Tacs
E @ Nt martArinmiHyperlinks

Profle; | <ALL :
- Inner Elemerts e | g V| Hmer? o
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i [
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El:+¢ <ACHHOrbube =
i el ablrevidled initidizalion — fakbe J‘t ETHI
-5 a 157" - E .
=ik lield = 4" B W,
t--{Z ¢ type declaration = lalse

-@ ronk ainer = "lish<T="
L-iZ mutable = true g

i TG
Back Forward

|

Attribute -Abbreviated initializer

N Property - myAttribute

E E = = History :| & -mywdktribute : ink"[15]" [AttributedClass] V|

& -myAkkribute ;@ int"[15]" -Language Propetties
. DocumentationHyperlinks
Inner Elernents

Relations Ca -~
Tags B 2

H Zonstrainks i 1
- Language Properties Mutable Erue

Walatile false =

Bit Field 4

abbreviated Initializer

Poinker bo Funckion

Conkainer

Figure 77 -- 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.
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E;Pruwrly- myhllribule
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Attribute - Pointer to function

N Property - myAtiribute

E E . - = History @ £ -mywdkteibote @ ink"[15]" [AkbribukeClass] V|

o -makkribute @ ink"[15]" -Language Properties

l B Documentation/Hypetlinks ; [ -
B B Properties: Al Vlﬂ Custamize

i fB] Inmer Elements

-] Relations B e
" Tags o L o= |
' B Constraint = = [

CRsFAls ; Mukable ke
Language Propetties

Yolatile False =

Eit Field 4

Abbreviated Initializer False

[ Container

Figure 78 -- Attribute Pointer to function

Old value Translation
false no change.
true no change.
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Attribute - Container

N Property - myAttribute @

E = = History | € -myakkribute :int"[15]" [Attribute Class) V|

O -myAttribute ;int"T15]" -Language Properties
Docurnentation)Hypetlinks i : [
b . - e B B Properties: Al vl‘x Cuskamize
Relations o Ce - '
Tags B Cia

Constraints ?

- Language Properties Mutable krue
Yalatile false
Eit Field 4
Abbreviated Initializer False
Poinker ko funckion F = .
isk=T> \‘|l.
1l empky =
Java vector <T=

map=key,T,Compare =
d|stack<T=

Clase Back T riultimap <key, T, Compare =
jmf= 18 CFN A
= 2 L\-set{Key,CDmpare}

Figure 79 -- 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, Compare> 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, Compares> 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|

O -mryAttriouze ; ik - lags
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H
TV E @O
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Generalization

These examples are ParentClass class and childClass class that extends from ParentClass class.

ParentClass

ChildClass |

Figure 80 -- 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.

m Generalization - == E

B % . = = History :| .~ Generalization[ChildClass - ParentClass] [ChildClass]

i,.--’? izeneralization[ChildClass - ParentClass] | |-Language Propetties

. DocumentationHy perlinks ) :
. Tans it E"ﬁ EE Propetties: Al w %€ Cuskomize

- Conskraints
B Larnguage Properties : Inheritance tvpe protected

irtual modifier wirkual

Figure 81 -- Generalization Language Properties

121 Copyright © 1998-2015 No Magic, Inc.



Conversion from old project version

Generalization - Inheritance type

m Generalization - == E]

E % = = Histary :|,.--’? Generalization[ ChildClass - ParentClass] [ChildClass] V|

[l # Generalization[ChildClass - ParentClass)
Daocumentation/Hyperlinks

E Conveyed Information

Inner Elements

Tags

Constraints

% Language Properkies

-Language Properties

Virtual modifier

Close Back, Forward

Figure 82 -- 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 protected.

private Apply the «C++Generalization» stereotype and
set inheritance visibility tag value to private.
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Generalization - Virtual modifier

E E = = Histary: :|,.--’? Generalization[ChildClass - ParentClass] [ChildClass] V|

|l 4 Generalization[ChildClass - ParentClass] || -Language Properties

- DocurmentationfHyperlinks = ) : .
B Corveyed Information =\ gl B B Propertiss: Al v M}

Bl Irner Elemnents El T+

1B Tags Inheritance type protected
B Constraints

D B8 anguane: Properties

Wirtual modifier

S |nonvirkual

Close Back Faorward \---/ Help

Figure 83 -- 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.
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Forward I1=lp
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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. For example, const int* const is mapped to const $* const.

Array

The Attribute Type Modifier is being shown in the figure below.
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= Property - myAttribute

Figure 84 -- Array type modifier in Attribute

The Parameter Type Modifier is being shown in the figure below.

E & = = Histary 3| & -ryakbribuke @ ink"[15]" [AtkriboteClass] V|
-y Aktribute : int"[15]" -y dAkkribute
l . DocumentationHy perlinks ) :
i . ] Relations 24 B BY Properties:| al v (%€ Customize
=21 Tags , [2 Property - __ﬁ'
fnnstralnt; 7 Mame ryAEkribuke =
et B
ARgUaNsrhgpeties Cualified Mame Akkr lass: iy dktribute
Type int [UML Standard Profile; :Ma...
15] % o |

m Parameter - myParameter @

E E /o= History @ & myParameter ; int"[15]" [ParameterClass: imyOperakion) o

Lo WP arameter inf"[l'r]" —ryParameker

l. Documentation/Hyperlinks i : .

Bl Reeons B = Propertiesial___[¥][: Customiz]
o Tass [ Parameter - al
LC:::nstralnt; i Mame myParameker =
[ Language Properties

cuag e Owner 2 +myOperationi ryParameter, ..

Applied Stereotype
Type

«% bypeModifier [Element] [UML Ska
@ inkt [UML Standard Profile::Ma...

1517

b

Close

Figure 85 -- Array type modifier in Parameter

b

Old value

Translation

AttributeClass

iy tribute © int"[1 5]

AttributeClass

-t dsitribute |t [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|

-rrfttibute ; it 0..%] Tty AEtnbLEe

[ Document dkiofHypetlinks

= | £
Inrer Elarnents ) B
E| relatione ’E_‘:'*'ﬁ”‘i':!r
% lagst i Hams
anstannes
ualified Marre
Larguage Prose-ties EE
vpe
“vpe Ycdifier
Wishilizy

Dafadlk Yalie

L nEy

applied stereatype

B

F‘ruperties:l all v [ Castanize

2|

rrreikbrbute

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

Hstary | @ myPararreter

Bk [F]e =

ir: [0..#*] [PararreterClass:: myOperation]

~rigParamekear

R

B Paraumler
Marmea
Caney

ﬂ' myMarameter :ink [0..4]

El Dccumentationdypeclinks
E| 2wer Bz s

| relairne

E| raos

;. :l Censkrainks

------ LT Lamcuanz Propeties

Tvpe

| vpe vodFier
Crrecliom
h"i.lltlphct\,r

EX

ity Paramaker

aarlied Skerentyne

[IUML Skandard Prafile: s agchraw Profile; da, |

il

@

i

torwsrd

Help

E Parameter - myl’arameter

B% @O e =

Hiskary: :| O myParameter @ik [0,.F] [FarameterClass myOperztion)

G riyPararneter ¢ ink [0.,%] —Tags

b fB) Documentat onfHyperlnks

Profile; =ALLx

b | Propert::

B 1rmer Elements
Relations

« = [FIE]

| Fray s einal .17

Zonskrainks
i Languege Properies

...« # L ++HFunckicnPhr ==

----- ration = false n:[IS]

L2k register = false

Walue

Rernowve Yaluz

~

Edit value

[

Forward

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 86 -- «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-rrA
El Docurenzation! vpericks . mt EF
i--[3] Jepcyed Artitszts 2 > ==
----- % ?J:icLLI B = Ireral
: 235 :

i 3 Cucliizd Man e [

LB SrostrAres

opplled Terectyoe

Bacl: Fomsard

Figure 87 -- «C++EnumerationLiteral» stereotype

The C++lnitializer tag value is being shown in the figure below.

m Enumeration Literal - literal

B O ¢ =

Histary @ & literal [EnumiClass] V|

O likeral -Tags

Dacumentation/Hyperlinks
Deploved Artifacts

Profile; | <ALL>
B relations

Property:

P oot B[] -~ = =
i . ..... |E TEI';‘;: - -

- Constraints =

[EH-#% < <=ima3g

v

Back: Eorward
Figure 88 -- Enumeration Literal Tag Value
Old value Translation

Enumeration Literal applies the «C++Enu-
merationLiteral» stereotype and sets
C++lnitializer tag value to O.

value to 0.

tion Literal.

Apply the «C++LiteralValue» and set value tag

Remove the «C++EnumerationLiteral» stereo-
type and C++lInitializer tag value from Enumera-
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E Enumeration Lileral - lileral

I'J|:||:|I|::|

| B '3: ﬂ = = —1skory :| F iteral [Errn lacs] s
- ] i
2B vocumenzaicngHyoeHinke i
[EY] Cepoved diacts Hx BEE LLE Mooacrt s Al et l‘k _uzIomiza
4B Trer Jements [O cnumeration Literai - ]|
.--rE_hI Frl-liins \areE k== _j
--El Tais Sumition & !
LB Zonzorares il e

L

Dazx [orsard

Histary 3| 3 likeral [ErumClass] V|

o likeral ~Tags

Docurment akion/Hyperlinks
Deployed Artifacts

Profile: | <all=

Inner Elements

e I _y =o
E-¢ E-¢ E 2t e

alvalue ==

L Relations

B Constraints

Remove Yalue Edit Walue

Select tag and click,
Create Yalue to create
new walue Far ik,

Eack Forward

Close

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

==enumeration==
EnumClass

litetal

Figure 89 -- 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 namespace name tag value to myNamespace.

==C++Mamespaces==
MyPackage
funique namespace name = "mylamespace"}

Figure 90 -- «C++Namespace» stereotype Example in Class Diagram
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The «C++Namespace» stereotype is being shown in the figure below.

X Package - MyPackage [E

E T = = Histary :| £ MyPackage v|

-- Documentation/Hyperlinks

; Pt ] ] ;
- Template Parameters B BX Froperties: Al w I‘R Cuskarnize

fre Inner Elements [E Package — =i
1l elations Marne MyPackage |

- Tans — =1
s iFied
- Constraints ualfied Name

Owner

Close Back Forward Help

Figure 91 -- «C++Namespace» stereotype

The unique namespace name tag value is being shown in the figure below.

EPuclmge - MyPackaze
E & IE = o= IIistn:I".f;IF"| MyFacage
[ MvPad:age a0
Ei-f3 Doorrerkatior /| rpeilinks 2rcFle: |<ALL:— 2 | Br s
IErplake: PAram=rars
B et e =t ez [lBfE] v = = | cnvespaze vaine ¢ stng | (o)
t--124 Relatlors ~
:'E Value
L) Corstisinks HTML
wMarmcspacs ) =
T (=] (3] (4
[ Close | Bk Furesad [ Help |

Figure 92 -- unigue namespace name tag value

Old value Translation

Package applies the «C++Namespace» ste- | Apply the «C++Namespace» stereotype in new

reotype in old profile (C++ Profile) and sets profile (c++ ANSI profile) and set unique

unique namespace name tag value to namespace name tag value to myNamespace.

myNamespace. Remove the «C++Namespace» stereotype
(C++ Profile) and unique namespace name tag
value.
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E Package - MyFackage

B % IE = = Hisknry | B MyParkace: Vl

B4 Nor marbabinn Hyretlicks
= E-g = F'ru:-perties:l.ﬁll vlﬂ Tnstamize

b “emplate Parameses
- Inne- Elemnen:e

_ ; El rackage ]
ﬁ\datlms Marne MyPackage
rii:l‘rqinl‘-: Suaifise hans MyPackages =
nret =) hata

f  iZ—+hlamespace [Padiage] [c++ ANS

anpled Sterentyne

cack rervard

[X Packags - MyPackage E]
B B (B 4 =+  Hstoy:|[MyPackage v
£ MyPackage ~Tags
I'£|.. Dooumentaton/Hyperlinks Profila: |<:.ﬁLL> v| Select bag and
Templabe Moramckcrs Click Craate

Inner Elzments E':}: E'? =M 2= E3 Vaue to craate

Relatiors e wvalue far i,
\

-[&| Corstrants

Remcve Yalue —dit Walue

Close Back: Farward Help

«C++Typename»

The «C++Typename» stereotype can apply to Template Parameters. Therefore, Elements that have template
parameters could apply this stereotype.
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: 7]

> ! T_Claﬁ _I ; ; ; : ITﬂasi B _.f : : |T_Clas_s I .
: TemplateClass | - - - TypenameTemplateClass | - - - - |==enumerstion== | - -
; : : TemplateEnum : '
+TemplateCperstiony | +=TClass=TemplateCperation) | - | =

ISTTT TN DUNSY DUEG [SUN SRSS WUWLATEL NRCST VRV SOSEe SEEL TR pues AT
=2 __|TClass . ; ; : ITClasz | : _ : _ [TClass  |:

==signal== | ==dataTypes= e ==pritritives= e
¢ |TemplateSignal | - : TemplateDatatype ? : TemplatePrimitive :

Figure 93 -- Elements that can have template parameters

In version 12.0, all elements that have template parameters must apply the «C++TemplateParameter» stereo-
type.

If elements from old version apply the «C++Typename» stereotype, the translation will apply the «C++Tem-

plateParameter» 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.

Classilier Templale Parameler - ==

Histaory :| T TClass w
FAs -
tenF] Documentationftvpelinks ||| _ . -
& Tay : i Bf BY Prrpertieg| Al w ([ CLstorize
; B = | = ¢ | |
LB Censtraints P e o e e e ) P :
Mararmzozecd Elermcnk E7 |
CFr [
anplied Stetenten=
1= i

Figure 94 -- «C++Typename» stereotype
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The «C++TemplateParameter» stereotype is being shown in the figure below.

[ Classifior Tamplale Paramoter - «»

E _onsk-aints

A Fli cd

B %k A Iis:v:r'.r:|l:3I Tless L

o <

Bl | P e
= 1335 B Classifier Template Parameter - 1

Perdimelered kel = 70005
CINnEr

& lemplaterdass]

Far aineler [TeinplelePoar dineler] o+ ANETpoie]

i
i
i
i
i

Claza

Foward

Figure 95 -- «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.

[ Classifier Template Parameter - <=

BE% O« =

Histary :| i TClass

g

T TClass

- DocumentationfHyperlinks
B 1rner Elements

B

B Constraints

-Tags

Profile: | <ALL>

o o ] - = =

El-s2 <<C =] el
YEN type keyword = class

Femove Yalue Edit-Yalue

Select bag and click
Create Value to create
niew walue For it,

Close

Back Forward

Template Parameter applies the
«C++Typename» stereotype.

Apply the «C++TemplateParameter» stereotype
and set type keyword tag value to typename.

Remove the «C++Typename» stereotype.
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[X Classifier Template Parameter - ==

E % . = o= Hiskary :|®Tclass

I:ﬂ TClass -Tags
tJB| DocumentationfHyperlinks Profie: |q:.ﬁ.LL:> || select tag and dick
Create Value to create

. Inner Elements
e
B B =y oo Ed new value For it,

s . Constraints

Rermove Yalue Edi

«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 . . UML StandardDestructorClass

" |z=destructor==+myCperation

==constructor==+myOperation)

Figure 96 -- «constructor» and «destructor» stereotype Example in Class Diagram

«constructor»

The «constructor» stereotype is being shown in the figure below.

mUperrJtinn - mylperation
|E g - o= —istaby | 4 +mpopsrston) TLMLsacardi oo sthor lazs]

r-JB4| LocumenzazicnyHyoeHibs :
i A |I 8 WEE L Tropcrbcs i Sl *-*I‘K _uzIomIzS

: [E3] Faramckcrs i S
JE] Temclaze Pasanekers Froraetan 2

i -Ial Erl-litn alnE i Jperacicn

-__E Tags S 1 11 < T 1

; L Juaifizs hamo FLskzndardZonskruckorClez rakioe
L JF| venszrarks

i et E L

<. B Language Froperties

oppled Stereazy s

e Firtn b Lot eard Hel
] T

Figure 97 -- «constructor» stereotype
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Old value Translation

Operation applies the «constructor» stereo- | Apply the «C++Constructor» stereotype (c++
type in UML Standard Profile. ANSI profile).

Remove the «constructor» stereotype (UML
Standard Profile).

[ Operation - myOperation

X

E3 IEE . = = | iskary :| 2 +rvDperakiond) UMLSEandardConsbruckarlass] v|

Docurneatat anl lvperlinks

Parametars El'i E"X P'Dperties:l.ﬁ.ll e I[ﬂ Customize
Templatz Parameters ElGperabion - |
?:;t":'rs Mame myOperation '_'
CQualified Mzme IIMLSE uckor Tyt
Corskranks
| amnage Propeckies ik UML5tandardCon o~

[I:I:lperatin:nn] [c++ &MS] provile]
it ST Trorile

Close Back Eorward Help
«destructor»
The «destructor» stereotype is being shown in the figure below.
m Uperation - myldperation E|
| | r} ﬂ = = Siskory o 3 dmplpsestonn; TUMLS A cardlsst ou oo ] Ul |
o A 0
il@ LacumenzascnyHys=Hi-bs i
! [ raramchers g R o ?xcrtcﬁ:lm—uw
'--El Tcrrl:.la:c Paameters E{;_.__,: T hiom B ' _5:
'% :HH""'“ Mzm= Y Jpe-azkn =
:-El l'a-:-gn;"rarls Cuakficd Hzomz UrLskondardZestnocberClass: e Opcration
"'E| Lenguacs Efcpsrtis Cer = uristzndacdzestn,

ik Cack o ward

Figure 98 -- «destructor» stereotype
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Old value Translation
Operation applies the «destructor» stereo- | Apply the «C++Destructor» stereotype (c++
type in UML Standard Profile. ANSI profile).

Remove the «destructor» stereotype (UML
Standard Profile).

E Operalivn - myCperalion

Bl e L -y Hsb:urv:| O iy Dperaticnt) LMLS a0 cardbest utkborClass ] V| |

o Imm i-mpraratim :
M- Decumentation/typeslinks |||
; i E o s sl I = =
] Paranelers | < | g Frrnerties:| Al w (| Cushonize
¥ Ternplate Farameters ”E| el T ' - ]|
g :'_I‘Ela:":ns Mamc: my Cporation = !
= _ag_- . Cualified Name LM_StandardbestruckarClass: myliperabion
f--2| Constraints = i
] Lat iuays Pruperties Cannes LM_StandardDeshructarClass

C4 RSt char [Cretatin

foplied Shersckype . kSR SR ) PRI

Visibilizy public

Tag Value

C++ThrownExceptions

The «C++Operation» stereotype can apply to an operation.

OperationClass

-trepditribte it

+0pergtionClazz()
==C+H+0peration==+myDperation] | void{C++ThrovenExceptions = none}

Figure 99 -- 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.
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N Operation - myOperation

Iﬂg = = History :| 3 +myOperationd) : void [CperationiClass] vl ‘

o +myOperation) | wvoid rTags-
Docurnentation)Hyperlinks EP‘rI:uFile: |-::F'.LL:=-
Parameters

= Template Parameters BE B =V oo E3

e Relations (=
- B4 = dednimpreratiorT A || Walue
L Eanctraiie IR =3[ ++ThrownExceptions / nu:une\ o

s Language Properties s <=ge A [are
i e getterfsetter For attribute =
L

L LL

T 8

Figure 100 -- C++ThrownExceptions Tag Value

Old value Translation

Operation does not apply the «C++Opera- |Apply the «C++Operation» stereotype in new pro-
tion» stereotype in old profile (C++ Profile). |[file (c++ ANSI profile) and set throw exception
tag value to any.

Operation applies the «C++QOperation» ste- |Apply the «C++Operation» stereotype in new pro-
reotype in old profile (C++ Profile) and set file (c++ ANSI profile) and set throw exception
C++ThrownExceptions tag value to any. tag value to any.

Remove the «C++Operation» stereotype (old pro-
file) and C++ThrownExceptions tag value.

Operation applies the «C++Operation» ste- Apply the «C++Operation» stereotype in new pro-
reotype in old profile (C++ Profile) and set file (c++ ANSI profile) and set throw exception
C++ThrownExceptions tag value to none. tag value to none.
Remove the «C++Operation» stereotype (old pro-
file) and C++ThrownExceptions tag value.
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E Uperation - mylperation

|IEI% iG] « =

Hstaby 1 3 +mpopecaicni) eod [Oparatiolzss] Vl

L.JF| Lenguage voperdes

=iy eralion?) : el | Tags

E'El DocumentatibrHyprIn<s [y opig; |r:.‘n|.Lb 1‘*"l Tropethy

ﬂ-@ Fatametses
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B cnsrales : . n-:--u:\ 3

Ve
_R:rnmrc'.-':luc Lt valu= I EJ H_.] [:
Chee Hack [Cawveaid

Constructor and Destructor name

This example is myClass class that has operations named myClass() which is the constructor and

~myClass() which is the destructor.

myClass

+Hiny Classl]
+~myClazsr)

Figure 101 -- Constructor and Destructor name Example in Class Diagram

The Constructor and Destructor name are being shown in the figure below.

| m Class - myClass

h - = = History ;| = myiClass
B myclass A | |rioperations
e rnentation)Hyperlinks : ;
oo | Gey w3t
] Mame Return Type ] Classifier 1
El General
+ myiClass = myiClass
+ ~myClass = myiClass ED
Up Choin Clone Delete
v
Figure 102 -- Constructor and Destructor name
Old value Translation
Operation name is the same as the owner’s Apply the «C++Constructor» stereotype.
name.
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[Hclass - myClass

E%E«h-&

Hisbury ; m -

El Purl
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1Juzlifled Nane
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[ rviClas: & || rrellazs
3] M et At [Hypetinks - -
: ithribukss £ Bp B Fiops tes: | &l ~ | B Customize
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= ririClmss

rator] [c—+ GM=I crofllz]

.
=

ol ook le]

e

Diack:

Tarvard

Help

Operation name is ‘~’ + the same name as the Apply the «C++Destructor» stereotype.

owner’s name.

m Class - myClass

X

HE 0« =

L Attibutze

f OB Ports

E Do

DB EcREw
Ter iplale Faranmelzs
E rre’ -l=m=nks
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el Tags
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= Iyis ass A
Fr T Lrenzat on, Hype-links

| | eeminClass

[E] & =2

=l Dperation
Nare
Cnalfizd Mam=
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— }".ppli::l:l Jhepe
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[ oichie]

ratior] [c—+ &G
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Fonaard
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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 ; : TClass ;
L|-my&ttribote ool o [ e - |ArrayClass | - - - ik
+my0peratlcun( m*:.-'F'arameter bool j hool |-
i . TR T ..-r. ..............
: : ==hind== IZ qTCIass :b-:u:ul:
...... A ot DA e S S U S A e
ITClazs = haol | I:
BDD'TEmplﬂteaas_s S=DT B A I L Lt T Templa'tEBindlngCIass .....

Figure 103 -- bool data type Example in Class Diagram

Attribute type

The old bool data type in Attribute type is being shown in the figure below.

E Property - myAttribute @

2 -myAkkribute : bool

Histary :

[BoolClass] [w |

I%a:a-:ts-

vy AEEribuke -

-rn':.-'F'.ttr'iI:nutE : bl
Documentation/Hyperlinks | ||
----- Relations
..... Tags B Property

5 =2

S Constraints
Bl Language Properties

Marne
Cualified Mame

B F'ru:uperties:i All

m';.f.ﬁ.ttrll:uute

v : AL Customize

i

I:u:u:|| [C++ F'ru:uFl_] E]E' v

|3 | 31 |
Figure 104 -- old bool data type in Attribute type
Translation

Old value

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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] M Property - myAttribute

= lI;E |?’ o= Fisliry i| €3 =0 wAllioae ;e &S rolie s dabalves: bool [FoAC3s]
ey ri ALl
«-JBl| Dacurerkationd rpe Irks — S ) -

[E8] Irrer Elzrenks T e OB Meopcrtics: Al w4 | T Cuckcriza
% Helakcrs [E1 Proper - _xl
A0t AR o thnbe =
Rl Consticints ; S AFEA Hare Rl s o If;

[E5] Langquage Mraostics e —— el

_—;:D [c 11 AKSEproficedatabpcs] P

Parameter type

The old bool data type in Parameter type is being shown in the figure below.

m Parameter - myParameter E

E &% . = = History @) & myParameter : bool [BoolClass: myOperation] V|

o WP ararneter bocl - myParameter

- Documentation/Hyperlinks :

= | & O b ies: i

B Inrer Elements E| o et B A il Custenize
B Relations [B parameter - =]
. - =
Tags Mame myParameter W
1B Constraints Owner £ +myOperation( myPara

LB Languane Propetties E s

Applied Stereotype

Figure 105 -- old bool data type in Parameter type
Old value Translation

Old bool data type in old profile (C++ Profile).

(c++ ANSI profile).

Change to the new bool data type in new profile
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LM Parameter - myParameler E]

B & E " = Hisbe ;

[ Faramacer  c++ AMNET |:--'-:-.Fii-:4::-:I.at.si:'.-'pag: Tl | P ararneter
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El L igudue =ioper lies
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Return type

The old bool data type in Return type is being shown in the figure below.

E= % IEI = = Hetary :| @ bool [BoolClass ey Oparation] V|

: DiocumentakiznfHype-links

Inner Elements

Relztions

i B BY Pruperties:l.ﬁ.l b |'R Custornize

_El‘ arameter A |
| a0¢ Mame =1|
8| Conckrainks =
e Cwnzr 7 +mwOperationd myPara..

Languace Prapetties

Apphed “terentype

“vpe Modifie

Lireckion ; return ) vi
Close Back. Forward Help |

Figure 106 -- 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).
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Conversion from old project version

EPH[H[IE[ET - ==

“|

] Decumentationyyperlinks : ; : 5 _
“nnes Clern=rks =18 BEZy ER Frepetties:| Al w [ Cushonize

B| Relarirns .EI I
Tags Mams

: :| Ccnskrainks ) h )
P B Lancuags Propeities 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

| Crrechon [ retun :l

&

Actual in Template Parameter Substitution

The old bool data type in Actual in Template Parameter Substitution is being shown in the figure below.

N Template Parameter Substitution - == E

Ed % | o= Hiskory :!H—vT TClass-=bool v|

| —

Documentation/Hyperlinks ;
Tags

s Conskrainks =i

&1 B2 B Propertiss: Al v % Customize

| = .i-er';*:l.',-h*,'-.v: Paramekter Substitution S|
Ta Do
Active Hvperlink,
Applied Stereotvpe
Applied Stereatype Instance
Owned Comment
Cnaaner g Template Binding[Te...
Owned Element
Owared Actual

[C++ Profile]

Bkl

Figure 107 -- old bool data type in Actual in Template Parameter Substitution

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).
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B Tamplate Parameter Substitution - ==

Bk Oe »

Histary | T TClass-=hodl

A& nrer Elsments

1B Tays

L] Constraints

£

B EX

b
El Template Parameter Substitution
To Do
active Fyperink

tpolied Skereobvpe

&palied Skerentype Instarce
Jwined Commenk

Znaper

Maned tlement

Jwned Actuzl

Propertizs | Al w (%€ Castoriize

2 Template Bindirg[Templatz=EndngClz. ..

|

gchial

Forward

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. - ==

Histary :

i TClass = boal w |

..... E Tags

E@ B

El '-..Z-Er}.csdé':w:- Template Parameter
Parametered Element = e
Chwner
Applied Stereotype
Active Hvperlink,
applied Stereotype Instance
Owned Comment

F'rn:||:|erlzies:I all v AL Customize

[E [BoolTemplateClass)

_A_i
ol |
|

wned Element E Tilass
Cwned Default _
B MW bool [C++ Profile] 7). E]l{
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Figure 108 -- old bool data type in Default in Classifier Template Parameter
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Conversion from old project version

Old value

Translation

Old bool data type in old profile (C++ Pro-
file).

Change to the new bool data type in new profile
(c++ ANSI profile).

E Classifier Template Parameter - ==

Hahnry !

EI'ch::--b

T ~lass =hnrl "

® (] <
: | mrrnmentatinmfvnecdinks
-] tnner Elemarts

E Tag:

------ 8] Ccnstrainks

& =

B Liassifer lemplate Farameter

B EX

Paranetersd Clermsrk
et

foplied Skereokype

L-Hee Hunerlink

Aarlied Skereotype Instance
Caaned Zarmmerk

Owvned Zlerrenk

Orwned DefFauk

Praperties: Al w ||g Tnshamize

= 1ol

O [ScolTernolabedass]
&% C4TamplateParamebar [ “anplztePar

= i+ ANEL profien CH-TemplatePa. |

B Tolass

E o+ ANTT profie iC++TemalakeParar

| Chose

Badk

Farmard
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DSL customization

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.

ENc+ +Qperation - myOperation

B &% | o= History :| £ +myCperation) @ woid [OperationClass] »

2 v Operationd) @ woid -C++ Language Properties

..... DecurmentationHyperlinks aj B2 B%

----- [ Parameters L=

----- 4 Template Parameters S| General

..... Bl Relations Throw excepkion none

----- B Tags Excplicit [] false

----- B Constraints Initialization list

----- B Language Properties CIE"”E r'-'E_.:)

----- [EI®-++ Language Properties valatile D o
Cuirtual [#] true

Linkage

Figure 109 -- tag values in Operation

There are Explicit and Initialization list in Operation Language Properties that translate to Constructor tag
values.

m C++Constructor - OperationClass

E % = o= History & @ +OperationClass() [OperationClass]

{_:Il +OperationClass() —_++4 Language Properkies

+-{E Docurentation/Hyperlinks : & :

D Parameters £ L & =S R

----- | Templakte Parameters =] General

..... [ Relations Throw exception

----- B Tags Explicit [+] true

----- [ Constraints Gitializatiun list m';.-'.ﬁ.ttril:uute{nD

----- Y Language Properties Inline ﬁ False

----- B C++ Language Properties Yalatile []false
Yirkual []Ffalse
Linkage

Forward

Figure 110 -- tag values in Constructor
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There is C++ThrownExceptions tag value that translate to Operation tag value.

E C++0peration - myOperalion @

E % B

| listary :| 2 HmyOperation’)  void [OperationClass] s |

& +mydperationd) ; void -C++ Language Propzrkies
Dacumentation/Hyperlinks
Parameters

Temnplate Parameters

Rzlations

i= -Eeneral
Throw exception

Explicit []false i

Canstraints Initialization list |

: Language Properties Inline ke '
i C++ Language Properties Yalatile [ False |
Yirtual trie |

Linkage |

Figure 111 -- 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

Innet Elements
Relations

=8 General
Linkage
_ bype declaration

E % = = History | @ -ryaktribote @ ink"volatile $ [0,.%] [StributeClass] V|
@& -myhttribute : int"volatile $" [0..*%] ||-C++Language Properties
DocurnentationHyperlinks | 85 B2 E"i

[]false

| bbreviated initialization
[ Bt field

Mutable
| Conkainer

Array

[ ]False

4
Erie

fisk =T =

[15]

Member class

Signature

Close Back:

Forward

Figure 112 -- 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 ho= Histary :| A C4+igeneralizetion[ ChildClass - ParentCass] [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 113 -- 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

E % = o= History &« literal [EnumClass] V|

o literal T4+ Language Properties
- . Documentation/Hyperlinks
! . Deployed Artifacks

B nner Elemnents

= Relations

=] .ﬁeneral

Figure 114 -- tag value in Enumeration literal

Namespace

There is value from «C++Namespace» stereotype that translate to Namespace tag value.
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Nc+ +MNamespace - MyPackage

E % o= Histary | £ MyPackage v|
|E| MyvPackage C++ Language Properties

Diocurnentation)Hyperlinks =] &) e 8%

Template Parameters — b : :
o Inner Elements 1=} General 5
- Relations nique namespace name  myMamespace

..... Tags

o Constraints ‘
e BN -++ Language Properties 8

Close

Forward

Figure 115 -- tag value in Namespace

Template parameter

There is value from «C++Typename» stereotype that translate to Template parameter tag value.

[X c+ + TemplateParameter - <>

B E IEI = o Higtaory :| & Tilass v|

T TClass rZ++ Language Proparties

DacurmentationHyperlinks AEH El-g B

: Inner Elements L= . |
Tags =k General

Canstrairks Signature 2 [Typenamel ion] |

IR ++ | angiiage Propertizs JH vae keryword typename_:) [

Figure 116 -- tag value in Template parameter

Profile constraints

This chapter describes all constraints added by the ANSI profile.

Operation

= isQuery set to true can only apply to member operation (non global)

= virtual tag set to true can only apply to non static member operation.

Constructor

operation with «C++Constructor» stereotype

= Name should be the same as the owner’s name.
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Destructor

operation with «C++Destructor» stereotype

= Name should be ‘~' + the same name as the owner’s name.

Global

Class with «C++Global» stereotype:
= 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:
= One and only one «C++BaseType» dependency from a «C++Typedef» class.
= «C++BaseType» supplier dependency can only be Classifier or Operation.
= «C++Typedef» class cannot contain attribute and operation.

= Only one inner Class or inner Enumeration is valid.

Friend

Dependency with «C++Friend» stereotype:
= «C++Friend» client dependency can only be Class or Operation.
= «C++Friend» supplier dependency can only be Class.



New in MagicDraw 12.1

CG Properties Editor

E CG Froperties Editor
Propetties | Relations || Subobjects

Bl
Ll General
DeFault attrbuke bype int
Dafault makhed rebuen brpe i

Fle Srparakne Frrmak

Header kil extension
al flle extension
E Delaul. Relurin ¥alue
(EEH:I
cha
daLbl=
el
irk

lcmg double

lcrg ink

short In:

signed char
unggned char
1Eanet ik
unEaned ong irk
wisigiend sl el il

.\l.tchar_t /

=T = N = == = R — R = R == [ == R = R = R = =]

Hedp

Figure 117 -- 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;

}

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,
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New in MagicDraw 12.1

#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"
RRLIRTSRLRTLIRRRTRTRbY RRTTRIRPY RERLRRLEREE RERLETTRTES . class A{
-dcﬁrrpon:rl:-:-ﬂ -:annﬁm'.--ﬂ B j_,-
Al B.h C* J :
. | . - ..I k.. N } i
| —é i
B
| I
|
—
i:B -l . [

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{

: n-:cc--w:ﬂs'.r:u : --:-ccn:m'ﬂ-:hart.;F
A @ Z] g } ;




New in MagicDraw 12.1

Parameter
Model Code
#include "B.h"
class A{

b Pr—— : : [FE——— :
. Ah El . . B.h El
: | R .

T

[ i

' i

' i

' I

" [

I TN L

& B
+iurcli; B )

public:
void func(B 1) ;

Template Parameter Substitution

Model Code
#include "B.h"
............................................................................ template <class Tclass>
class TP{};
=sromparenlss = =Cimpansil=s o !
An g] B.h g] class A{
TP<B> 1i;
: A | }i
L \ :
o o
. B . ﬁ; ﬂ.”. e
& L — I
[ TR<TCIngsn e -
™ &
i B
....... s o
uthj:-b
i :
B .
TP<TClage. B>
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New in MagicDraw 12.1

Template Parameter Default Value

Code

Model
#include "B.h"
template <class TClass=B>

class A{};

==Cormponent== R ' ==COmponent == :
el et |

: r
.%. 54 ........

Usage
Model Code
#include "B.h"
.................................................................. class A{
: c:cumpnnant:‘: . ‘ ) . I=C'=:|3|:|I'I"':d:ﬂEh’l'l‘.:"‘.:' .
Ah 2] : Bh Z] : }i
T I
|-+ J o
| - I
o [ A
..... I o I
N : : I
' . b
[ . : B
scuygers
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New in MagicDraw 12.1

Project Option and Code Generation Options

Project Options

- Genaral profact opkors
<[] Cuagram Info
[ Syrbels propesties styles
& Dafauk (Default)
[H--F Shapes
[~ Paths
-5 Dhegram
---ix Stereolypes
¢ Cods Ergineering
g™ Cade Garerstion
.,,9 Rawarse
L] Java Language Options
t--F1 Cf Language Options
51 COREA TOL 3.0 l3nguans o
--F] DOL Larguags Options

C++ Language Optichs

. Ganerabe opening bracket in new e

[#] Ganerate spacas

[[] Ganerate empty documentation

[] Ganerate methods bady into cass

[] Senerzke fiel inftidization inta class
,@.ﬁ.ummm: FEMOE UNNECESSary USIge rdmm@

Damumentation

Style:  Shyle 1
Inchude Paths:

Use axplct macros

Header:

b =

[ |

Préwigw
r #
W) ClamA b
i
#iAndef CLASSA_H_H
Adafine CLASSS_H_H
~
* SampleCiass descriplion
=
clam Clasé
1
publio:
-~
= zampleDpetation desoription [abst
=
wirbral waoid sampleOperation] Classs
-~
* rampleDpaakion? descriplion
=
woid sampleQperaliond ) 3
| £
Reset to Defaults

Figure 118 -- 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.

— Dibpu e Dirarbney

|

] 3l e murkiny dineslury

nfa Celztz code

i Comment Code

|_| Reverse before generation
If elemnent deleted From model. ..

Marbzr of spaces

[V kr snaresin plars nf ke

@ Aubomatic remove Unnedessary usags relatiu:uns@

[ Caxe! |

[ Help

Figure 119 -- New option in Code Generation Options

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
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Model

Code

Xh

ucnmpmr‘dn@

€| gEne

|
|
-
X

()0

waCOmponantes
il

|
l
v
¥

//X.h
#include "Y.h"
class X{

Y £();

}i

From model above, if the user removes function f():Y from class X, in the model point of view, the usage from

X.h to Y.h is not necessary.

Xh

S=cimponerit=:= E

|
I
i
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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{};
: xh g _ _ __ Wh E:
T
[ |
[ [
L &
F ¥
Not Selected //X.h
.............. n1 n1 Class X{ } ;
=Ecarponeni == SECOrEoneni==
%h 4] Y.h &l
I
I
& v
x Y
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New in MagicDraw 14.0

Support C++ dialects

C++ code engineering set in MagicDraw 14.0 supports three dialects
= ANSI — conform to ISO/IEC 14882 specification for C++ programming language

= CLI — conform to ECMA-372 C++/CLI Language Specification base on Microsoft Visual studio

2005

= 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.

L LML Standard Frofile = caud|

all

"cd= enginesring :

Java

N Gt Source ] Jara Bytecode
4+

Ganerabs

Ched: Syntar - B
CIL

Update T4+ Languans Properties and Prafles

; ER| CIL Dlassembler
Update C# Lenguapge Propetties and Profles B
v CORBS I0L

OCL

Show Full Types In Brokser

w| Shoa Skereotypes n Browser

) EIEZ.O
B2 WML Schema
&3 wsDL

Show Cods Engnesring Sets

Chow Ausdliary lesourcas

Heverse

Fefresh

Figure 120 -- New dialects in C++ CE
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CG Properties Editor

158

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 121 -- New properties
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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
-Mo ¢ Class,

Yes To Al Mo To Al

Figure 122 -- 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.

e '[Fr<

- <



Tutorial
= 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.

- @see
- \see
- @sa
- \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.

.. Class - A E'

BE % ¢' = Histary :| =2 &

= & IR
- Documentatio
- Attributes

Lf E% B Propetties:| Al v [¥ Customize

E"D Mame i =
] Docuy Qualified Mame =
;n;:; Type OH int [UML Standard Profile::ma. ..
Tags Type Modifier const % consk
Consl ¥ Wisibility public
£ ’ | > a Default Yalue W

Figure 123 -- 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++I0bal==

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++I0bal==

+i:int

- |+ char 7 void |- -

See "Global functions and variables", on page 88 for example.

Typedef

With new C++ ANSI profile, you can model both normal Typedef and Typedef of function pointer.
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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.

==C++Typedef==
INT_PTR

2. Draw Dependency relationship from such class to base type element. In this case, int.

==C++Typedef==

==dataTypes==
HMT_PTR | — — = = =1Yp

int

3. Apply the Dependency with «C++BaseType» and set type modifier value of Dependency to
“$*.

N C++Baselype - ==
E % mo= History

Dacumentation, -
: Canveyed Infar

AV C++BaseType[INT_PTR - UML Standard Profile::MagicDraw Pr.., % |

Bl B BY Properties:| Al s [ Customize

Inner Elements Clisnt O T PR a2
Relations _ = T
Tags Supplier @ inkt [UML Standard Profile::MagicDraw Profile
Constraints Applied Stereotype #% C++BaseType [Dependency] [c++ AMSI pre
C++ Language Active Hyperlink

Tao Do

Elerment ID

Type modifiers

Header include

[E4

£ [ » Impolementation include

==C++Typedef==
INT_PTR I

==iz++BazeTypes= -
type modifies =" 0t

==datalype==
int

Typedef of function pointer

The steps below show you how to create the model that can be used to generate the following code.
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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++FunctionSignature»
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 *$.

PRSP -
| =sCe+FunctionSignature== | oL : '
N : : : : ==C++Typedefs=
x .+ =aCe+BaseTypess - funcPtriype
Do [+funcPte x Cint, v char ) doubless — — — T — m—e — —

{type modifiers = ""§"} -

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.



Tutorial

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++FunctionSignature»
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=""§", - "
s T T R U

......... o oo oo oo ol

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 data: I add l Set:

B Data =T rritl=d 1 0:0 0:0 0:0 (C++
-3 File Yiew o[ A.cpp 0:0 0:0 020
; Add Al ;
- UML Standard Profile [LIML [ ] - A.h 0o oo
5 [ Add Recursively ]
;. ..... H
-8 Femove

< | > [ Remove Al ] < | ¥

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 ®
00 & oo enerateluntiedtmizo |+ [l () 5 ) (M 51 56 ) O 4 Y T P [
i Corkaln.. | B Inhentance] B Dlagrars | <> Model B | Untitled1 1 b X
Cortarmert g 8 o k]& ;_.,th,igfi;é.i;qig?amga
E: B = | o
B-{5] Data = late | R R S S s
B3 File Wiew abe Texk Box - ﬁmmwig :
gg i;pp B pnchor .l Ah
@3 LML Standard Profile [UML_Sardard Profie. i) = Carkainment P
- B iy R CEETTEEE PR
E'EE':I t AMSE peofle [C44_AnS1_Profike,=ml] ---- Separatar - -
=1 o B A
=1 Class Diagram |
; hssocistion % B
: ""|EL|LI'|tt|l:d1 _ | R ..
E1-§5 Cade engineering sets 0:0 0:0 0:0 o Aggregation
El--o++ Untitled! (0= {Cm:-:sl.thn v
& A.cpp ¥ Redzaton v
E--Eé_hﬁ 2 Usage x
_&5 A dhstraction v
et [=] Tnskance
3% Foom | B Documercation | B2 Properties oot ¥
2 &R [%5] e Case Diagram |
[ Implermantation D,
E Composite Struct...
o] Irfarmation Fiows | : : : ©
[P Prafiing Mechanism | < kS
Ready 1
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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

(=41 A.cpp
Lo Ak
|‘_£|--|:‘|_-I UL Standard Profie [UML_Standard_Profie,<ml)]
B-fx
:E'E c++ ANSI prafie [C++_AMST_Prefike. oml]
=-= B
=& A
]
P [F] untiedl
El--£# Cods engineering sets 0:0 0:0 0:0
[]--e Untitled] (C++)

&) A.cpp

B Intwntance] 80 Diagrams | <= Model Ex
g B X

=

£53% Zoom | By Documarcation
Loom

Ready

EZ Propertias

|2 Untitledl

[&]&
[ Comman
=2 Mote
abo Text Box
_E Anchor
= Corkanment
A Dapardency
---- Separator

Class Diagram
Bzaiztion

o Agoregation
o ‘Compasitian
o Redization
i) Usage

4 Bbstraction

(=] Instance
b >
[ Use Cose Diagram |

5] T plerrmntation D. .
[ Composite Struct.... |
Irfarmaticn Flows |
[ Prafiing Machanism |

O 4

E&_ig/rlgé-léﬂli%cmﬂ i

el
==C++Giobak= .
s componentss :
D #h E
+ furel ink 3 weigtt T
- ‘f
e
W,
..... I
]
s
< *
]

@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.

- @see
- \see
- @sa
- \sa
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Example:
/* *
* Sample class .
*/ Conkainment
[ | -
class Sample {}; o] o l@leal v - 3
/x* EE Daka
* @see Sample E-E File Yiew

* \see Sample
* @sa Sample
* \sa Sample

E IUML Standard Profile [UML_Standard_Profile. xml]
BH-ER c++ ANSI profile [C++_AMSI_Profile.xmi]

L Sample
N4 E}E Samplez \
class Sample2: Sample {}; B pelations Sample is reversed as a
,»’7" Generalization[Sample? - Sample] link to Sample class in
Untitledt the model.

Eﬂ---@ Code engineering sets

%% Zoom-  [2] Documentation Properties

Daocumentation

Documentation of Class Samp
[#]HTML | § o

Dsee Sample
Yeee Sample
fIsa Sample
2a Samnple

_v:B I Ucc

Navigable short cut from model link in documentation
= Ctrl + click

MagicDraw will open the specification dialog of the model that the link point to.
= 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 TestwinRoundrip.cpp : Defines the entry point for the conzole application.
i :

finclude “stdafx b L [E_]d_l.ldﬂ systﬁm ﬁkﬁ

5 Hinclude <iostream: <
7 clazz A
£ public:
: wioid print[] {
20 st cout << "Hello Wiorld" << std:endl;
1
FR

3
4 int rmainlint arge, char® argy]]

e A mph = new A

;18 - print(];
19
20 returd 0;
I

Figure 124 -- Include system file example

If you include any system file, you need to set system file path as well.

& Inciude
Fie Edit View Favorites Tools  Help

Qack - @ - F | POseact [=roes |77 (]| [
Adidress « C:I.ngramF;l.&:;u;\;c.tusuFt umiéfsmnwc@ - —— leu

T IOSTREAM
File er File
1KB | 1 B
=T, IPTFCOMS. H ErELt IPTMFOID.H
=1 Header Fi= p  Header Filz
4 KB B 4 KB

TPMCDEFS H S| IPMCONYH
C Header Fie C Header File
1KE 2EB
v

Type: C Header File Date Modified: 15/6/2541 0:00 Size: 2.34 KB 2.39 KB ‘-j Iy Comgpuber

File and Folder Tasks -

I

Other Places

Details

Figure 125 -- 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 126 -- Set Include Path dialog box

Il i
] i IE

Button Action
Add

The Open dialog box appears for select directory path.

Lok in: | [C5) WCo8 » 2| E
= |[|'j'| ATL
| |[E| Bin
My Recent Iy CRT
Dacuments
— 2 Lib
q La I MFC
Desktop
My Docurnents
ri :
My Cormpuker
-
8 File name: ! C:\Program Files\Microsoft Visual Studiot W98 Include | [ Qpen ]
Py Mebwork,
Places Files of type: | )l 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

= g s -
| 4 e g

=

|3

Default attribuke bype ink
Default method return type vioid
File Separator Format Crefaulk
Header file extension h

Main file extension e

Shows message For not Found includes Ry

biool False
char

double

Float

ink

lorg double

long ink

shart ink

signed char
unsigned char
unsigned ink
unsigned long ink

o o o o o o o o o o o O

unsigned shart ink

|| £

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").

[MProject Options

=[] General progect opticrs
i--E1 Diagram Irfo
B Svmibols peoperties styles
| E--I0) Default {Defauk)
L2 Shapes
- Paths
-5 Disgram
| Looen Storentypes
H-+ Code Engineering
t-gi” Cade Generation
bl Raverse
- e Languags Cptiors
;—--\?'}_.. C++ Language Optiors
feoh] C# Lanquage Dotions
bS] CORE, 0L 3.0 Leangusge opl
“-+5] DO Language Options

. C++ Language Options

[ Genersts opening brackst in new line
] Gemeraba spaces
[7] semerate empty daoumentation
[] Generate methods body into class
7] Genersbe field inkisization inko class
] Aubomatic remoyve unnacessary Lsaga ralatiorship
CoCumentation

Stk Shyl= 1 w

=

=)

] Usa irchude path

[#] Use expick macras

Headar:

Preview

~ L
") Clat b
L]

Filndsl CLASSA_H_H
Fdafing CLASIA_H_H

-
® SampleClass desoliption
"

olass Tlassé

{

publiz:
'fl
*rampleQperation deseripdion |absrac
E
4
wirtual void rampleperadion] = 0:
n
* gampleDparationd descriplion
=
waid sampledpetalions] Y

probaetad
-
= sampleF aramaber desaiiption
=
& Clazsd samplesdtbute:
W

£ >

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 127 -- 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, _ intl6, 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 128 -- 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.
¢Hmm‘r'pﬂbb
InvisibleStereohme
[Elrre=rri]
(ML Stsncd Profle Mesjcorso Profie]
&mﬂ'['r'pﬂbb CA’-’BW’W'IHHB‘—‘- Cﬁm'r'ﬁqhb
. =alerendypeer | (wtiErentypese | |d=shereobypees | (=iereobypeee
(=Pl £+ Siruct Clnian Cri0peration | | Critrdnde | [CrrParameter | | CreTypedef
[Ch=] IChss]n |Chasz] [CHErBton] [Proparty] [FEeamatan] [Tk
e = = = -
el 1 -2
WCHElemen
[Elatreerl]
-C+HAftbLEs | SiHng [0.4]
tll
I I
=egtanantpes: eegtargabypeca | | | <esarantpees
VC—Sterage Cinry VC+Attribuie | | (WC-+Parameter
[ElEment] [Propery] [Paremeter]
-techkpechodfier | Siring
T
I [ [ I | ;
~=atereivpers <atereaiypar | [oberealipeee == entypee a=atErEnby e st Erentyper e |
WCHCtane WC+Etruet W Hinkon Wi Dper ation VE-+Enumeration U+ Typedes |:
[Cla==] |Claas] |ChaaE] |Cyiee aion) [Enuistation) [Clezal
Jnhertence ; InhertanceType (0. 1] = snge -callngronvenion ; calngronwentan(o.1] | - [-erumerstionType : Clesstier 0.1
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= [Opreralion, Property]
—ItEfEE] iaitusEren : boclasn[1]- faka

Figure 129 -- 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

«V C++Struct» inherits from «C++Struct» and «V C++StorageClass»

Name
VC++Struct

Inherited tag

declspecModifier
«VC++StorageClass»

C++Attributes
«VC++Element»

Meta class
Class

Type

inheritanceType[0..1] = single
(Enumeration)

See inheritanceType

boolean[1] = false

Type
String

String

Meta class

Class

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

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.

= _ cdecl
= _ cClrcall
- _ stdcall
- _ fastcall
= _ 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 Meta class Constraints
VC++Parameter Parameter

Inherited tag Type Description

C++Attributes String For keeping C++ Attributes

«VC++Element»

VC++StorageClass

«VC++StorageClass» is an abstract stereotype corresponding to extended declaration modifier of __declspec.

Name Meta class Constraints
VC++StorageClass Element

Tag Type Description

declspecModifier String For keeping extended declara-

tion modifier of __declspec

See Extended storage-class
attributes with __declspec

VC++Element

Name Meta class Constraints
VC++Element Element
Tag Type Description

C++Attributes String For keeping C++ Attributes
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VC++Interface

Name Meta class Description

VC++Interface Interface Represent interface declaration
with __interface keyword.

VC++Event

Name Meta class Description

VC++Event Operation, Property Represent interface, method or
member declaration with
__event keyword

Tag Type Description

isVirtualEvent boolean[1] = false Support virtual event as shown

in the example below.
/I data member as event

virtual __event ClickEventHan-
dler* OnClick;

Enumeration

inheritanceType

inheritanceType will be used as value of tag named “inheritance” under «VC++Class».

Literal Description

single Representation of __single_inheritance keyword
multiple Representation of __multiple_inheritance keyword
Virtual Representation of __ virtual_inheritance keyword

callingConvention

callingConvention will be used as value of tag named “calling convention” under «VC++Operation»

Literal Description

__cdecl Represent the utilization of __cdecl modifier.
__Clrcall Represent the utilization of __clrcall modifier.
__stdcall Represent the utilization of __stdcall modifier.
__fastcall Represent the utilization of __fastcall modifier.

__thiscall Represent the utilization of __thiscall modifier.



Microsoft C++ Profiles

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
(o++ ANS] profile)
none
public
protected
private
casterectypess
VC++Element
[Element]
-C+Aftributes © String [0.#] ==steraotype==
==stereotypes= Fuy VC++Operation
VC++Class e — e — ==sterentype== [Dperation]
[Class] ErEOTYpE: EERE, ==sterantype== VE++Storage Glass (Microsoft Visual C++ Profile)
(Microsoft Visual C++ Profils) VC++Struct VC++Enumeration VC++Attribute " " "
[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 P B C++CLIEnumeration N C++CE ICIassMbmber
C++CLIStruct " C++CLInterface
[Cla=s] [Enuimeration]
[Class] [intertace] Clazs, Enumeration, Interface, Operation, Propert:
-CLI Type : CLI Type [1] = ref -declarationkeyword | classKey [1] = class declarationKeyward ; classkay [1] = class ! ' . SR  Property]
- PROIEE 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, InterfaceRealization] [Class, Inetface, Operation, Praperty] [Property] C++CLIEvent
-CLI Inhertanceisibility © C++CLIGenerslizationVisibilty [1] = none -propertyindes=Type @ String [0..%] [Property]
-virtuallnheritance : boolean [1] = false -isvirtualProperty - boolean [1] = false = 5
-propertyType : propertyType = property data member -isCLIvirtualEvent : boolean [1] = false
==enumeration== " ==enumergtion== |
B —— ==enumeration== i [
o s T awL [ype propertyType ==stereatype=s ==stereotypess =esterentypes:
ref class B e Sqrer e internal C++CLIDelegate C++CLIAttribute C++CLIOperation
ref struct ; protected public Class Propert Operation
value class propegy g:od’: Wm gg public protected f ! [Property] 1Op !
value struct propeﬂy block Wilh Sa de private protected -field : attributeField [0.1] -abstract | hoolean [1] = talse
gonew BIERE R OCKRW TN OBt AN = protected private -overrideSpecifier © operationOverrideSpecifier [0..1]
-explicitOverride : Operstion [0.%]
==enumeration== | |Z<enumeration== ==enumerations= ?
lassK attributeField ationOverrideSpecifi sy TootVaEE =zstereatype=>
U el | R anrc [ 0o Spackier C++CLIGenericParameteredElement Rk
. C++CLIFinalizer
class initonly newy [Clags] d
struct literal overtide [Dperation]
-genericConstraintType © genericConstraint Type [0.%]
==enumeration==
CLI Type ==Enuheration==
C++CLIGener i isibili
ref
wvalue
Figure 130 -- 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
(Enumeration) class or value class keywords

See CLI Type for definding CLR class.
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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

ClLlIvisibilityKind[0..1]
(Enumeration)
See ClLlvisibilityKind

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

= internal

= protected public
= public protected
- private protected
= protected private

Constraints

Description

Represent the utilization of ref
class or value class keywords
for defining 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

«VC++Enumeration»
C++ClLlInterface
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
ClLlIvisibilityKind[0..1]
(Enumeration)

See CLlvisibilityKind

Meta class
Property

Type
attributeField[0..1]
(Enumeration)
See attributeField

Type
CLlvisibilityKind[O0..1]
(Enumeration)

See ClLlvisibilityKind

String

String

Constraints

This stereotype is an abstract
stereotype for keeping access-
Specifier tag definition.

Description

Represent the usage of visibility
kind introduce in C++/CLI includ-

ing
= internal

= protected public
= public protected
= private protected
= 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
= internal

= protected public

= public protected

= private protected

= 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++Operation»

C++Attributes
«VC++Element»

Meta class

Operation

Type
boolean[1] = false

operationOverrideSpeci-

fier[0..1]
(Enumeration)

See Override Specifiers

Operation[0..*]

Type
ClLlIvisibilityKind[0..1]
(Enumeration)

See ClLlvisibilityKind

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++/CLI includ-
ing

= internal

= protected public

= public protected

= private protected

= protected private

Represent the utilization of key-
words.

= _ cdecl
= _ Clrcall
= _ stdcall
-  fastcall
= _ 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 stereo-
types derived from «C++Attri-

bute»
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 between:
data member - property data member

= property block with get
= property block with set
- 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 ClLlvisibilityKind ng
= internal

= protected public
= public protected
= private protected
= 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-
gate 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
ClLlIvisibilityKind[0..1]
(Enumeration)

See ClLlIvisibilityKind

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++/CLlI includ-

ing
= internal

= protected public
= public protected
= private protected
= 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 - ref class
= ref struct
= value class
= value struct
= 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 Description

new 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.

override 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

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 Description

initonly 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.
literal 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.

classKey

Literal Description

class Represent the keyword that has the word, class.
struct 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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CLlIvisibilityKind

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.
gchew Represent the usage of gcnew 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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Stereotype
=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]
-men=gedType : managedType [1]1= __go -__property : boolean [1]= fa=e
- =gttty gog e

vt

gr::r:_::;id.ll;:: C++Hlanagedbelegate
[iClass]

_oc
—_hog=
_ value

Figure 131 -- C++ Managed Stereotypes

C++ManagedClass

Name Meta class
C++ManagedClass Class
Tag Type
managedType managedType[l] = __gc
(enumeration)
See managedType
C++ManagedStruct
Name Meta class
C++ManagedsStruct 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
C++ManagedOperation

Tag
__property

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.

__nogc 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.

Meta class

Operation

Type
boolean[1] = false

Constraints

Description

Represent the usage of
__property keyword. Itis a fea-
ture in version 1 of Managed
Extension for C++.

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 —_—
{ ==C+HCLICIass==
}; MyRefClass
{CLI Type = ref,

abstract = false}

with «C++CLIClass» and tagged value CL | Type = ref

ref struct MyRefStruct

{ =AC+H+HCLIStruct==

} . MyRefStruct
{abstract = false,
CLI Type = ref}

with «C++CLIStruct» and tagged value CL 1 Type = ref

value class MyValueClass
{ ==C++CLICass=-

}; MyValueClass

ICLI Type = walue,
abstract = falzel

with «C++CLIClass» and tagged value CL | Type = vaue

value struct

MyValueStruct Sl
{ MyValueStruct
} ; fabstract = falze,

CLI Type = walue}

with «C++CL|Struct» and tagged value CL | Type = value

interface class =
MyInterfaceClass B e @
{ MyinterfaceClass

} ; fdeclarationkeyword = ¢lass}

with «C++CLIInterface» and tagged value declarationK eyword =
class

interface struct

MyInterfaceStruct ¢ Hiehcee- @)
{ MyinterfaceStruct
} ; fdeclarationkeynord = struct}

with «C++ICLIInterface» and tagged value declarationK eyword =
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++CLIEnumerstion==
:1nt
{ EnumClassDay
sun, [u:Ieclarati::-nI»<naﬁg.n.r-.n:-ru:|.= class,
mon enumerationType = int}

Vi

enum struct

EnumStructDay :int ==C++CLIEnumer stiori==
{ EnumStructDay
sun, Ideclarationkeyword = struct,
mon enumerationType = int}
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 wvalue) ;

}

//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==-propety L © irt{propety Type = property block with get and 2et, propetyindex Type = "int", "long"}
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5
E % — = o= Histary :IE My Class vI

L8] D':":U""'El'ltatl':'n.fH':-"F'EFLI ~C++/CLI Language Properties
----- Innet Elernents

----- Relations I o —
""" Tags frcess Specifier il
----- Constraints

Field
----- Language Properties _
_____ s Lamoiaha Bris Is (LI Yirtual Everit [ False
_____ Micrasnft Vieusl C4t | Is Virtual Property [T false

ink

i_++[CLT Language P Property Indes Type
----- Operakions = long
1I Bl = | i = l—I 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++CLICkas ==
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 |

198
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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);

} /I event block

public delegate void
MyDelegate (int) ;
ref class B {

}i

event MyDelegate”™ MyEvent;

=aC++CLIDElEgate=s |
MyDelegate

+( izt ) woid

<2C++CLICIsss=

{CLI Type = ref,
abstract = false}

==C++CLIEvent==-hyEvent . MyDeleaate{isCLIViHualEvent = falze}

E&—IE‘:' = Histary || B =

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++CLICIaE ==
% . MyAbstractClass
! fabstract,
CLI Type = ref}

with «C++CLIClass» and tagged value abstract=true

Elass - MyAbstractClass =i
E % _ = = History :|Q Myﬁ-bstractclassll

Ig MyabstrackClass C++ICLI Language Properties

Ports. LEN T B EX
Behaviors

B DocumentationfHyperlinks B General
i Attribubes Abstract W true
Operations Access Specifier
Template Parameters CLI Type ref
Inner Elements Generic Canstraint Type

Relations

Tags

Caonstraints

Language Properties

C++ Language Properties
Micrasoft 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() ICLI Twpe = ref,
abstract; abstract = falze}
}i

+func() : woid

func() with «C++CLIOperation» and tagged value abstract =
true and virtual = true

200 Copyright © 1998-2015 No Magic, Inc.
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201

Eﬂperatiun - func

B&0+ =

Hiskory :I @ +func) : void [MyAbstractCIassZ]LI

@ +funcd) ; void

5. J8| Parameters

[ DaocumentationfHyperlinks
Template Parameters

-IB| Redations

-IB| Constraints

Language Properties

C++ Language Properties
Micrasoft Visual C++ Language Pi
----- C++/CLI Lanquage Properties

~Tags

o i T = =1=]
ELV:' E'?,.; __ g

Profile: I::P.LL:= |

Ibstract : boaolean1] I

El-#% <=C++CLIOperation = =
------ A
------ @ explicitOverride ; Cperation[0, *]
------ @ overrideSpecifier : operationCyverric
~#E e HHCanskructar ==
4% L2 ++Externz>
edE g CHOperation = =
------ @ funckionTryBlock,
------ = inline = false

Remove Value | Edit ¥alue |

_I | Walue |

------ =) throw exception = any -
FBECEET N PR DO .
K | »

bug | B T 2 =

Earward |

Help |
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new

Code
ref class MyClassWithNewFunction
{
public:
virtual void func() new {}

}i

MD-UML

=2C++CLICIazz==
MyClassWithHewFunction

ICLI Type = ref,
abstract = falsel

+func)

func() with «C++CLIOperation» and tagged value
overrideSpcifier = new

Etlass - MyClassWithNewFunction =l

ER O e =

Hiskary :|Q MyCIassWithNewFunctinnLI

Attributes
Operations
@ +func)

! Paramsters
DaocumentationfHyper
Template Parameters
Relations

Tags

Caonstraints
Language Properties |
C++ Language Prope
Microsaft Wisual C++ |
Z++/CLI Language P
Template Parameters

&4

R :I —C++{CLI Language Properties

Bf B

El Genera
Abstract
Access Specifier
Explicit Crverride

Specifier

[ false

Tnner Flerments _ILI
| | F L

Close |

Farward | Help |

override

ref class BaseClass {
public:
virtual void £f();

}i

ref class SubClass

BaseClass {
public:

virtual void f() override {}

}i

public

==C+HCLICIRss =
BaseClass

ICLI Type = ref,
abstract = false}

+f(]

22CH+CLICkass ==
SubClass
ICLI Type = ref,
abstract = falsel

+H(

202
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Eﬂperatiun =k 1 =l
Fa — = = Hiskary :I o+ [SubCIass]LI
o+ ~C++/CLI Language Properties
Parameters : : 8] s E,,g

Documentation/Hyperlinks — :
Template Parameters B Genera
Relations Abstract [ false
Tags Access Specifier
Conskrainks Explicit Crwerride

Language Properties

C++ Language Properties
Microsoft wisual C++ Language Py
----- _++1iCLI Language Properties

Close | Eack | Forsard | Help |

sealed

interface class MyInterface

{ ==C++CLIMerface== (7]
virtual void f(); Mylnterface
virtual void g{(); fdeclarationkewuord = class}

)i . +()

ref class MyClass sealed: public +50)

MyInterface

{ T

public: I
virtual void £(){};
virtual void g(){}; '

)i ==C++CLICIRs ==

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
fdeclarationkeymard = ¢lass}
+(]
+i[]

.'.'I‘..

==C++CLICIass==
MyClass?

{CLI Type = ref,

abstract = falsel

+f(]
+ol]
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Etlass - MyClass2 x|
E % - = = History :IE My Zlassz ‘Vl

] mMyiClass? I
-] Docurnentation/Hyperlinl = : . -
B - iz Eh B B Pruperties:l.ﬁ.ll vI o Custnnlzel
_ Is Ashstract [ False -
EIE' OperaFtlc'ns Is Static [ False
gg Is Query [ False
il
_____ Behavs |- Concurrency seguential
Template Parameters Is Unique [T false
Inner Elements Is OrdEfEd I_ Fa|SE
Felations hd [+ true
| 4 frFivia Huraelinle il

Close | Back | Forward | Help

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.
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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.

Code MD-UML
generic <typename ItemType>
void G(int i) {} ==C++Glakbal==

==C++CLIGeneric==+=temType=GC 0 int 1 woid

ItemType with «C++TemplateParameter» applied and
set tagged value type keyword = typename.

ref struct MyStruct {

generic <typename Typels> ==+ CLIS Ct==
void G(Typel i) {} MyStruct
Tabstract = false,
generic <typename Type2> CLI Type = ref}
static void H(int 1) {}
}; ==C++CLIGEReric==+=Typel =G0 i . Typel 1: void

==C++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
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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 ...
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[, ...]
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Code MD-UML

interf 1 MyInterf ('} ;

interface class MyInterface {} I MyBase

ref class MyBase{};
E-E MyClass

generic <class T1, class T2> EE <>

where Tl : MyInterface, MyBase -3 T1: mybase

where T2 : MyBase s

ref class MyClass {}; B T2 : mybase
B 12
s 1 Tnberface

zais+ilintertace== (7| |==C++CLIClass==
Myinterface ] MyBase
declarationkepnword = class} ICLI Type = ref,
abstract = false}
—— 3
IT1: mybase—'
|T2_: my_bas_e | I
==2C++CLICIREs== |
==C++CLIGEneric== I
MyClass :
{CLI Type = ref, ™ T2
abstract = false}

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)
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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.

Code MD-UML
generic <typename Itypel,
typename Itype2>

S . lgpet ~ |
public interface class List { H{%@
Itypel x; ==C++CLIGeneric== ()
; =aC++CLInterface==
List
generic <typename ItemTypes> declarationkeyword = class]
ref class List2 : public % ype
List<ItemType, char>
{ T

; |
}' | =ltypel -=temType, [Type2-=char=
I<<bind:=:=

|
List<htypel->HemType, ITypez-:-charr-.':_.

.Cll

|Eamﬂfpe_l
= - i
==+ +CLICIass==
==C++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)
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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.

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 J
p2) ;i ==C++CLIDelegstes-
==C+H+CLIGERSHIC==
GenDelegate

Eﬂperatiun -

gl 1T, p2 IT"§%" )0 1T

ER D e =

Hiskaory: :I o+ pl  IT, p2 s IT" 00 IT [GenDeIegate]LI

O +Hpl o IT
-
o :
----0 p!
B3
4| Docun
Templ
4| Felaki
1| Tags
1| Consk
1| Langu
A T4+ L

i

—Parameters

= H .S 5
85 o2 ot

MName I Type

Default Yalue

Direction I

E General
pl =i
pe BT
BT

(]} | {Ifu(E g |

i Create |

imouk
imouk

return

Clame | [Delete |

Close |

Bacl: |

Forward |

Help |
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Clr 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 MD-UML
ref struct MyStruct ({
initonly ==C++CLIStruct==
static int staticConstil; MyStruct
Tabstract = falze,
initonly CLI Type = ref}
static int staticConst2 = 2; _staticConzt! it
-staticConst? D int = 2
static MyStruct ()
staticConstl = 1; MbyStruct()
}i MyStruct with «C++CLIStruct»
staticConstl and staticConst2 have
«C++CLIAttribute» applied with tagged value field
=initonly and I s Static = true
Qcess s x
B % — - = Hiskarsy :IQ MyStruck I
My Skruck a | | CH++JCLI Language Properties
= my =
----- Parts | e s o
r—' 3E| 8 BT
----- Behaviors £
E DacumentationfHyperlinks H General
E Abtribubes Aceess Specifier
B @ -staticConst1 : int
- [B] Documentation/Hyper Is CLI Wirtual Event [ False
""" Inmer Elements Is Virtual Property [~ False
""" Relations e Property Index Type

----- Tags

----- Constraints

..... Language Properties
..... C++ Language Prope
----- Microsoft Visual C++ |

A C-++CLT Language PHEs
3 L
Close | Back | Fariard | Help |

Property Type

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 MD-UML
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ref class MyClassWithLiteral

{
}i

literal int 1 =

Profiles

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

Etlass - MyClass¥ithLiteral 2 x|
E — = = Hiskary :IQ My Class'WithLiteral LI
IE My Class\WithLiteral =] ~C++1CLI Language Properties
..... Parts 8} E‘-i E—g
----- Behaviors _
EI DocumentationyHyperlinks e
,_':_|... Aktributes fccess specifier
o0 -ime1 = e — -
E--- Docurmentation/Hyper Is CLI Wirtual Event [ false
""" Inner Elements Is Virkual Praperty [™ False

Relations
Tags

i Constraints
3 Language Properties

C++ Language Prope
Microsoft Visual C++ |

B\l ++/CLI L-anguag
»

Property Index Type
Property Type

Close |

Back. |

Farpard |

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

212
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The name of the class being declared.

Code MD-UML

class single inheritance S;

Class with «VC++Class»

==C++CLICIaEs=2
MyClassWithHewFunction
ICLI Type = ref,
abstract = false}

+funci)
mtlass -5 ﬂ
i) — == Histnry:IES YI
= s ~Tags
Dncubmentation,l'H\;perlinks Byl IG:ALL:} _I Property:
Akkribukes
Faorts B B —— =y Iinheritant I
Operations

Terplate Parameters Lo abstract @ boolean[0..1] single LI
Inner Elements L 3 managedType : managedType[

-
Behaviors C-#% <<C++CLICkss > j Yalue

B L aWCH+Class

Relations =
- Jinheritance = single -
Constraints il | 4

Language Properties

C++ Language Properties REITE \-'aluel Edit 'u'aluel j y ﬁ ﬂ :I
Close | Back | Fariard | 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.

Cannot inherit from a base class.

Can only contain public, pure virtual methods.

Cannot contain constructors, destructors, or operators.

Cannot contain static methods.

Cannot contain data members; properties are allowed.

Code MD-UML

__interface MyInterface {};

=24 Crinterfaces=")
Myinterface
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__delegate

Grammar:
__delegate function-declarator

A delegate isroughly equivalent to a C++ function pointer except for the following difference:
= 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 classis generated. This__gc class has the

following characteristics:
= Itinherits from System::MulticastDelegate.

= It has a constructor that takes two arguments: a pointerto a __gc class or NULL (in the case of
binding to a static method) and a fully qualified method of the specified type.

= 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;
Native Events
Code MD-UML
class Source {
public: Source
__event void MyEvent (int 1i);
} ; ==Y C+H+Evert==+hyEvent( i int ) void
Com Events

The __interface keyword is awaysrequired after __event for a COM event source.

Code MD-UML
interface IEvents ({ =
—T . == CHHnterfaces==)
class CSource { [Events
public:
event interface IEvents;
} I - CSource

==NC++Event== | [Events

__event __interface IEvents;
is mapped to attribute without name
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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++hlanagedDelegate==
public:__ D
__event D* E;
__event void noE() ; +(1 : woid
}i
X

== CH+Event==+E . D"F*"

== CH+Event==+n0oEl] ; 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
/I based_pointersl.cpp

/I compile with: /c
void *vpBuffer;
struct llist_t {
void __based( vpBuffer ) *vpData;
struct llist_t _ based( vpBuffer ) *lINext;
3

Code MD-UML

void *vpBuffer;

void _ based(vpBuffer) *vpData; B0 el

+vpBuffer ; woid"*"
+vpData : woid"s _ based(vpButfer) *
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E % — | o= History :|g vI

H == a | |rvpData

DDcumentatiDn,l'Hyperlinl— = : . :
BB Attributes i3 8 B B es:l.ﬁ.ll vI *® Custnmlzel

----0 +vpBuffer ; woid"*" E Property &
RN+ pData  void'$ Marne vpData |-
1| Ports . Qualified Mame vvpData

1| Operations -

| Behaviors Type _ .II| woid [1UML Skandard |

5| Template Parameters Type Madifier % _based{vpBuffer) *

I3 Tnner Elements Yisibility pubilic
----- Relations

b Default Value
----- Tags Cwner |
----- Zanskrainks - . e
S ied Sterenbvhe bypeModifier [Element] |

Back | Fatwatd | 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 caler, 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 ,
+myhlethod() : void

............ L e |
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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 E'-i E|-$ —— = EA Il'lti'I _I

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 - | *

Femove '-.-'aluel Edit '-.-'aluel ! .II j ! .
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: /cIr.oldSyntax /LD
void __clrcall Test1() {}

void (__clrcall *fpTestl)() = &Testl;

Code MD-UML
void  clrcall Testl( ) {}
void (__ clrcall *fpTestl) ( <=C++FunctionSigratures =
) = &Testl; =+ (lohg ==
==C++tBaseTypes=
T d — — - P =mpFunce) ; void =
+Test1 () wiid fhvpe modifiers = "™}

217
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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.

218
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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

219
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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 1i d *pl;
int _ unaligned *p e

+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.

___ w64 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;

#else

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;

222
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Code

int w64 i;

MD-UML

==C++lobal==

+ioint"h __wnegd"

History :IE - |

H <=

rs

Documentation/Hyperlinl

BB attributes
el : int"$
Parts
Operations
Behaviors
Template Parameters
Inner Elements
R.elations

Tags

Conskrainks

u64

Language F‘ru:upertini:s _ILI
[

B4

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("segnhame")
appdomain
deprecated

dllimport

dllexport

jitintrinsic

naked

223
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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 dll-
export 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:

= A __declspec attribute specified in the beginning of a user-defined type declaration applies to
the variable of that type.

= 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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B &0« =

Hiskory: Ig hd |

= = -
B Document ati
{1 Attribukes

{1 Parts

|| Operations
~JB Behaviors

~|B Template Par
B Inner Elemen
Relations

~JB Constraints

AR 1 An “HHEEILI
3

—Tags

Profile: |<ALL:=-

ol =
7 o [ ~

=]

Property:

[l

T L dOslrdit | OO . L]
- b managedType : managedTypel0. 1]
El-s% <a¥C++Class=»
© Ly inheritance : inheritanceType(0,,1]
B < WC++5korageClass ==

- =l declspecModifier = “dilimport™

Remove Yalue | Edit Yalue |

Yalue

"dllirnport"

1141

Close |

Back: | Faotwatd |

Help |

Code
__declspec (dllimport)
varX;

MD-UML

class X {}
t ==C++G|obal==

+Hard o x

X
B — = = History ¢ [declspec] =
IQ <> || Tags
E ﬁ;cim:ntatlonmyperhnl Profile: |<J'-".LL> LI Property:
(Y Attributes
B @ +varX : declspec::X BE El-‘°' - =il oo . I i String I
-/ Documentation/ —vrrrmrers o
-8 Relations [} | .. .:3 _whd Al - B
------ @ initonly
B Constraints b 23 literal
Language Prope™— I=E}---"?1‘3= <<¥C4++StorageClass>>
Ports = TdeclspecModifier = dilimportid
Operations 1| »
Behaviors
.. Temnlate P ek Remove Yalue Edit 'L-'aluel
il mrlAare F"'1|TI re b ﬂ ﬂ d ﬂ j .
Close | Back Forward | Help |

__restrict

The
tions and definitions.

225

__restrict keyword is valid only on variables, and

__declspec(restrict) is only valid on function declara-
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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 issimilar 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 __ forcein-
line keyword. When compiling with /clr, the compiler will not inline a function if there are security attributes
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:
__inlinefunction_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

5 Parameters e | AL E‘-i E"X
Y Documentation/Hyperlin
|2 Template Parameters B General
J Relations _ _forceirline [~ false
q Tags __inline ¥ true
Constraints C++ Attrbutes
1 Language Properties Calling convention
1+ Laguage Proderti Declspec Modifier
Microsoft Visual C++ La Type @ int [UML S:andard Profile: :MagizD,..
Element ID 121 42f01sf_1176E5TO01954 %21,

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»> T 'Fl'
v s
B Con.. [ & Inbe. [ 3 Dia.. [ <> tod..]
Conkainmment o 8 x
< [g]ea] o
B-{= Data
FI-E20 File View
BB WML Stardard Profis [UML_Standard A
E-Eg C# Profile [C#_Profile xml]
--@ CIL profile [CIL_Prafile. xml]
-3
i E"E_';; =%
E{ﬁ T
=] Untitled]
=8 Code engineering seks 0:0 0:0 0:0
L |
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C# 2.0 Description

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 ¢= = History |5 v
= —

(-[2] Documentation/Hyperlin 2 |||

..... Sttrtihutes =l B2 2 Properties:| Al W [ Customize
..... orks —
E

..... 5| Operations B Class =

-] Behawviors _ E] i
[—]--- Template Parameters Qualified Name 3

- T Owiner [=] Data

----- Inner Elements

..... Relations Appled Stereotype «* C#Struck [Class] [C# Profile]

..... Tags =

----- Canskrainks i Realized Interface |
L i | 3] || ishilty bl =

1

Close Back Forward Help
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C# 2.0 Description

Generic Interface

Code MD-UML
interface S<T> ﬁ
{ —.
} * 0O

E Interface - 5

B (B e =

History & (3 5 v;

s

[#-{E] Documentation/Hyperlinks
-~ Attributes

1| Operakions

5| @ T ernplate Farameters
- T

4| Inner Elements

4| Felations

1| Tags

Conskrainks

1| Language Properties

~Template Paramsters

[E]s =zex

MName

Type

Default l

B General
T

E dass

B

Create Clone Dielete

Close

uil
(o]
=

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

231
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C# 2.0 Description

E Class - D

Bk B e =

: .
History ;| 1 D &
|

=

H| Attributes
4| Parks

Ciperations

H
: Behaviors

Template Parameters
4| Inner Elements

4| Felations

4| Tags

1| Constrainks

4| Language Properties

& Docurnentation/Hyperlinks

B

A B 8% Properties:| Al v %€ Customize

EET lass o f‘_
Mame D =
Quialified Name L
Cwimer = Data

= CFDelegate [Class] [T F‘rDFile]E

% [Be =

History ;| D

(=

Akkribukes

[ 3 +(1 : string
- Behawviors

4 Inner Elements

- Relations

B Documentation/Hyperlin

£ i | £

| |- Template Parameters

[E]s ==

Mame I

Default I

B General

[ Create J [ Clorne J [ Delete ]

Close

Ak,

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

232
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Code MD-UML
class C<T>
{
Tosink C<T-=int=
} rddbindbb
class D<T>
{ dT-h’Stl'-l'gTh
T — — — [C<T-=string'T]"
private C<int> cl; W ==hing== a1
private C<stringll> c2; |T|
private C<T> c3; c To=T=
private T c4; T T achinge== | |C=T->T=
IT (
I] — — T
-o1 D C=T-=int=
-0 CaT-=tring "=
-og C=T-=T=
-od: T

Eatﬂass-ﬁ

LAl il [

>

Be & = History: o v|
IE L A
DocurnentationHyperlin ;
: -I_ AL Ity BB &
=] kbt ibukes % %
[ €l C<T->ink> I Type IDeFauIt '-.-'aluel Classifier |
----G -2 CT-=string'l =
M- <3: C<T->T> = ICET oS O &
B el -2 0 C<T->string "> Ho =l
3| Parts _ = B c<T->T 0o
5 Cperations N =1z EH
-4 Behaviors - oo (=R} Ho [
[ Template Parameters
- Inner Elements ] LD Choveny Clone [elake

Close

=)

The following shows how to create each attribute.

Private C<ints> cl;

Template binding for C<int>

C=T-=int>
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C# 2.0 Description

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 - ==

E % ¢n = History :

2 Templote Binding[C<T-int> - C] [C<T->int>] [+ |

o Termplate Binding[€<T-=inks - C]
M - DiocurmentationfHyperlinks
4o
L [T T-mink
Bl Conveyed Information
Bl Irner Elements

- Tags

Caonstrainks

£l i |

Template Paramsater Subskitutions

Template Parameter Substitutions
B4 =
hame I Type | Actual I
B General
T B ass [ ink [UML Standare (B

Create [elake

private C<stringl[l> c2;

T

c

=T-=strins = |CeT_>string"T]™

“=z=hing==

Template binding for C<string[[>

234

Copyright © 1998-2015 No Magic, Inc.
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Create binding fype as usual.

-

B Template Binding - =

Hiskory @

E% B e =

2 Template Binding[C<T->string> - C] [C...

/]

Close

"f: Template Binding[Z <T-=string> - C] i—-Term:llal:e Parameter Substitutions
By DocurmentationHyperlinks = PR -
= A B
| @T ernplate Parameter Subskitutions z* < B2
3T T-Zeskring Mame I Type | Aictual |
Y| Conveyed Information E Coneral
: -Irnner AR T B dass @ skring [Ca Profile
ags
1| Conskrainks
Create [releke
L4 i | ¥

To add type modifier [] to string, open the specification of template parameter substitution, and then

add [] to Type Modifier property.

E % & = History ;| %T T->string v
el e
Documentation/Hyperlinks ) :
=B E AL B B  Properties:|al %€ Customize
e | | -
B @ string [C# Profile] 1]
Formal [ N
Template Binding & Template Binding[C <T-=st..,
Element ID 12 1 3f7019F_ 11703006675,
C# Attributes
Partial
[TypeModfier il vliw

private C<T> c3;

C=T-=T=
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C# 2.0 Description

To create template binding tor C<1>, 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>.

P Template Binding - ==

BE% (B e =

History 5| 2 Template Bndng(C<T->T>- C] [C<T-3T>] v |

,-_-" Template Binding[C<T-=T=> - ] ~Template Parameter Substibutions
H-F Docurmentation/Hyperlinks = g
o =5 BfEZ
LT 13T i Name | Type | Actual I
Corveyed Information PP e
Inner Elements
T E dass T
Tags == [=]
Create Drelete
< Il | ¥

The following panel shows the correct type for creating template binding type T.

E Select Elements

&l data:

E‘E C

----- B C<T-=ink>

----- B C=T-=string"[]">
=-&o

Lo -l C<T-3ink>

B <>

i E
----- Untitled1
£ ik |

TE Ly 1L PO [T roe AT

L) -c2 ¢ C<T-2string[" =

3 O

[l

Clone

Selected objects; i
=™l -cl=cted obiects

Do

private T c4;

owner class D<T>

The type of aftribute, c4 1s not a template binding
class. Its type is a template parameter of the
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We create the attribute, ¢4 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 [@] e o OO

Diocumentation)Hyperlinks

Inner Elements = 86 = Beg Properties: Al w [%€ Customize
Relations &
Tags i

Constraints
Language Properties

E Select Element

Model
| id
g CIL profile [CIL_Profile. xmi(] #
- C
-] C<T->ink>
- C<T-»stringTT >
-] CeT-2T>
- D
8@ <>
== R
: —8i =
e ol 1 C<T->ik>
e -c2: C<T-3string "> s
£ | *|

[Create][clune]

(=) (=] =]
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C# 2.0 Description

[Mctass - o %

BH% O « = Hm:|§r'-v_;|

= Bttributes
@-1 pommerkationHypedinks d
| =

] Ela ==
R I Mame | Tyne | Defaukvaos | cemdher |
= = B Gemeral

| -EE]E' ;“"‘ -l B c<t-=ht> = =
et 5 A 1

- e ”": 2 [ caT-=Tring {1'= =3 ED

-] Template Parameters

-] Irnier Elemenits

i-[7] Relaticns

{3 Tags

] Constraints

“-J] Lenguage Properties

Lig Dawn (Jone ek
The property of template binding is shown below

X Template Binding - ==

-h .4"' =3 History ¢

7 Templake Binding] - €] i“'".|
¢ Temglate Bndngl - c] ~Tamplate Parameter Subshtutions
i-£5] DocumertationfHypatinks .
Template Parameter Substitutions &l EE E$
Name | Tope | Actus| |
B General
B T = Class 8 it (L1 Seandard Prcfil [
I—~- Constrants
Creats I Delete
| i || £
Chse 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»>
{ e
ublic void f1<T>() T I
} p {} L
5

E % .1@ = History :

& +<T>F10 1 void [5] ¥

@ +<T=F10) ¢ void ~Template Parameters
Docurmentation/Hyperlinks = b 3
: EEI;* Eg Eg

_ Mame | Type Default l

B T B General

T E dass =]
1| Constrainks
Language Properties
Cagan Create Clome Lelete

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»>
{

}

public void £1<U, V>
{

}

}

(T t)

(T t,

U u)

5

— = =

+=T=10t: T waoid
4l W10t T, u: U void
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[N operation - f1

The tollowing panels show the selection of method parameter t of the tfirst method.

E % O« =

Histary @ @ +=T=F10E: T woid [5] V|

& +<T=FI0E: T ) woid

=B EWrarameters
- : void
[£|--- Templake Parameters
Relations
Tags
-—IE| Constraints
..... Language Properties

Documentation/Hyperlinks

-Parameters

s H L% =
|8 EE OB

Marme I Type

I Default Yalue

Direction '

El General

t =)

@ woid [LUML .,

return

E

imouk;

I_!;'_: Ciowin

Clone Delete

- Close

Back

E Select Element

Madel |

BB c«T->T>

E o
B-EH s
B <>
B +=T=F1{t ) : void
E‘rf": E)
B=E. N
L | ﬂ
b 3 1 owiid
Lgm b

----- Untitled1
T |

3l

>

[Create ] [ Clone J

o

[ Cancel ]

[ Help ]
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C# 2.0 Description

E emplate Binding - <>

E

[ Template Paramster Substitukion:
[E]e ==
Mame I Type I Actual | I
Bl General
T E dass 0| int [UML Standard ProFlIE
Conskraints

Conveyed Information

Inner Elements

Tags

Constraints

Create Delete
E2] i | 3
[X|
= = History || b+
Operation:
Documentation/Hypetlinks . i
Bs st a
I Mame I Return Type I Classifier I
2] E General
+f1 = raT-zint> HMb 1=
Template Parameters
niner Elements
Relations
Tags
Constraints
Language Properties
Lp Down Clone Delete
Back Forward
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class b
{ ) T T T .
public T £2<T, U>(Tt, Uu) S '
where U : T { return t; } B L T S
I DN . : :
T . b .
L ETgmnte f
. . +=2T, U t=f20t: T,u: Ul T .
=&hiick== :
[NcClass - b x|
E &% &= = History :
=t ~Parameters
F_I DocumentationfHyperlinks || 1 - o
i B B
----- Attributes Sl
----- Parts Marne | Type I Default Yalue Lirection I
[—:I--- Operations FEEEneral
B @ +<T, Usb=f2it: Tu||| =By o =]
Du:u:umenttu:un,l'H\,-'p r =u in [@]
Template Paramete Br il (=]
Relations

Tags

Constraints
- Language Propertis

----- Behaviors

Template Parameters

Up Do Clone Delete
2 i | B
oack Forwerd
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C# 2.0 Description

Generic Overloading

Code MD-UML
class X<T> DN 0 !
: : : :
{ e
public static explicit operator X<T> (T
==CHOperator==+ valus: T X
va lue) - |2=CH#Operators=+ x: K0 T
=CROperator==+ % X 1
{ return null; }  |z=CaOperator==+{ . 3 X o
public static implicit operator T (X<T> x) 2$8$§§i:§ﬁ§?ﬁ$fﬁ
{ 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; }

E % = = Hiskory | = # [fest?]
= ~Operations
B Documentation/Hyperlinks ||| 1 o A
£ i B OB
Attributes S
1 _I Mame | Return Type | Classifier |
i ECperations El General
-+ valoe : T ) best7s P B x [test?] B % [test7]
-+ % best?i ) best T FE =5 I  [test?] @
- K bestThn ) T -
& i test7) s testlf|| T B ren<l-zint= [est?] B % [test?] E
- +++{ operand : kest?: £ B #[test7] B x [test?]
€ el teskTo, ol |||+ & # [kest] & % [hest7]
Behaviors + > | ink [UML Standard Prof... B ¥ [test?] @
2k Template Parameters
Inner Elements
-] Relations
-] Tags
-] Constraints
Language Properties
Lp Dion Clone Delete
£ Ml | >
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C# 2.0 Description

Generic Parent Class

P Template Binding - <=

Code MD-UML

<{:;.ass b<T, U> : : Fl :
e U

class bl<X> b<X[1, XI[,1> : : :

{}

+| ..:;{E,ind;:,} ., P

<rerr, b s
|

E%R O« =

History :| <& Template Binding[ - b] .“'""|
2 Template Binding[ - b] ~ Template Parameter Substitutions
Document akion/Hyperlinks '“'J:r = BE
=2 B Template Parameter Substitutions = =
B Mame I Type | Actual I
’ ) B General
B Conveyed Information T 3 Class =
- Inner Elements
Tags ] E Class B«
Create Delete
= I | ¥
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C# 2.0 Description

Code MD-UML
class b<T, U> S S DS U T NP DS N S -

1 :
interface Ib<B> : i S SR e: St QTR S

~ - 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 USHGTe

{} T....:....?....i....T.:T,,.."nt'!?."l.u,LString;...,i........,..|..........

: |

class d<X, Y> : b<X, ¥Y>, Ib<ints>

{}

Code MD-UML
class b<T, U> : : :
{} : : E]
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> {} usingles -~ | — — — —
} , ==C#Using=>
class A |
{ |
N1 A a; | iT
) - i
- - — A
|
|
|
| 1]
S M asTmint-

e Containrm. . rcﬁh Inhetitance ri:f:' Diagrarns re::b Madel Ex..

Conkainment ol o

o =
E--E] Data

=--£1 File Wiew
- T

4 ) Usage:M1_A[File Yiew: usingl.cs - M1 8 <T->ink>]
41 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-par ameter-constr ai nts-clauses:
type-par ameter-constraints-clause
type-parameter-constraints-clauses type-parameter-constraints-clause

type-par ameter-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 ( )

Code MD-UML

public class A { }
interface IA {}
public class S<T> where T: A, IA{}

=
T'aI
=

1A ()

gy
-~
-
-

T |~ A




C# 2.0 Description

; e e parATEE T We Selet e ype o epiaE paraT—

eter T as class A.

E Class - §

E % = o= Histary || 5 5 |»
IQ S # || Template Parameters
E-B DocumentationHyperlin s, Bf B2
----- | Atkribukes s @ bl
""" By Ports Mame I Type Diefault l
""" B OperaFiDns B General
----- E Eehaviors T = I
----- | Inner Elements =5
----- | Relations
----- Tags bl p [rowin Clone Delete
< | 3

The constraint A is shown as generalization relation of T.

_/'ﬂg Zonktai. . rﬂgﬂ Inherit. . r-*ﬁﬂ_ Diagramsrd::b Model ..

Containment Erl kb
BEEEE
B-{& Data
E-E7 File Yiew
- N
E 1ML standard Profile [UML_Standard_Profile.ml]
Q‘ 4 Profile [C#_Prafile.xmi]
@, CIL profile [CIL_Prafile. xml]
g i
50
BE-ET
B Relations
b A Generalization[T - 4]
o[ ] Unitled
El@ Zode engineeting seks 0:0 0:0 0:0
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parameter T, and then create Interface Realization as Outgoing relation to the interface IA.

E % I Hiskary :ET b
IE T -Relations
B Documentation/Hyperlinks ap Bf BR RS
----- B Attributes T Y
----- B4 Ports Marme I Element Direction ' e I
----- % Operations Bl Generalization
----- [ Behaviors =
T — Ha |=l

----- [ Template Parameters = F teal i
..... E Innet Elements SIS/ e, BaSs ety

| I e T
..... [EIR =lations = - IEI
----- By Tags
----- | Constraints
..... B4 Lamguage Propertices

L A Create Qukgaing. .. ] [ 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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: f : : : : :

parameter, and then we create the tag values.

e = = History (| 2 T »
E—
; T
EI--- Documentation/Hyperlinks ;
..... Aktribukes ®BE BZ Properties:| Al w [ Customize
..... Ports e — 5
..... ;)p:raFIDI'IS Name T =
----- 4| Behaviors ==
walified Marne ST
----- Template Pararmeters <
----- Inner Elements QAT :'@ T :
""" Relations Applied Stersotype faw Cgaeneric [Class] [C# Profile]
----- Tags Base Classifier
""" Conskrainks Realized Interface
----- Language Properties Yisibility public
Is Leaf [] False [
drySehite =] el 8|

Bk B« =

Hisk : T &
iskary E

=1

BB DocumentationfHypetlinks
--4Y| Akkributes

4| Ports

1| Operations

4| Behaviors

4| Template Parameters
4| Inner Elernents

4| Relations

-----

----- Constraints

..... Language Properties

-Tags

Profile: | <ALl

Ea £ - oo

e partial

w2 S FEenericxx
e
|:E|----«» < <iC#LanguageProperky =
L inkernal

-2 e

b 3 Unsafe

[

<

Properky:

Walue
class ev]
newi) L

o vair)

B HEE

Close

Eorward

Back

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:

Il Create a delegate instance
delegate void Del(int x);

I Instanti ate 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:
attributesyy, class-modifiersyy partialgyy class identifier type-parameter-listqy
class-baseyy type-parameter-constraints-clausesyy class-body  ; gpt

struct-declaration:
attributesyy - struct-modifiersyy partialyy struct identifier type-parameter-listyy
struct-interfacesy;  type-parameter-constraints-clauses,y struct-body ;g

interface-declaration:
attributesyy interface-modifiersyy partialyy interface identifier type-parameter-listgy

interface-baseyy; type-parameter-constraints-clausesyy interface-body ;o

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 -
. PartialA&
one class file. _
public partial class PartialA{ :Eﬂm
int a;
, , -action&)  string
string actionA() -actionB() ; string
{
}
} 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{ - -
. -actionA) : string
int a; -actionBl : 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.

253

Copyright © 1998-2015 No Magic, Inc.




C# 2.0 Description

Code ‘ MD-UML

E C#Element - a

E % A - History :| € -a: int [Partiala) vl

' 0 -ad Tags-

I . Dncumentatlun,l'Hyperllnks | prafile: |«::.ﬁ.LL:=-
iJB Inner Elements
. | Relations B BX =y 59 g
. Canckraints - <oCattributes >

. Language Properties ||| ¢ 2 u:.u:untainer
b C# Language Properties ||| ¢ 7 @ Fived
------ 3 readonly
------ 3 wolatile

El--## < <C#Element >

------ 7 C#Attributes

------ 0 externdlias

------ iZ partial = "Partial&.cs"
B+ <<C#languageProperty s>
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 ?

non-nullable-val ue-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.Nul lable<T>, and the two forms can be used interchangeably.

Code

class classl

{

}

int? a = null;
System.Nullable a = null;

MD-UML

Class1

-rrm py Tyt

Add “Nullable” classtypeto C# profile,

Accessor Declarations

The syntax for property accessors and indexer accessors is modified to permit an optional accessor-modifier:

get-accessor-declaration:
attributesyy accessor-modifieryy get accessor-body

set-accessor-declaration:
attributes,; accessor-modifiery, set accessor-body

accessor-modifier:
protected
internal
private
protected internal
internal protected

The use of accessor-modifiers is governed by the following restrictions:

= An accessor-modifier may not be used in an interface or in an explicit interface member
implementation.

= For a property or indexer that has no override modifier, 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.

= For a property or indexer that includes an override modifier, an accessor must match the
accessor-modifier, if any, of the accessor being overridden.

= 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:

- If the property or indexer has a declared accessibility of public, any accessor-modifier may

be used.

= If the property or indexer has a declared accessibility of protected internal, the accessor-

modifier may be either internal, protected, or private.

= If the property or indexer has a declared accessibility of internal or protected, the

accessor-modifier must be private.

- If the property or indexer has a declared accessibility of private, no accessor-modifier may

be used.
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Code MD-UML

Class A A

{ . . . et string = "init valus"
private string text = “init value”;

public String Text +Texd() © String

protected get{ return text;}
set{ text = value;}

B C#Property - Text

[ =] E = = History ;| @ +Text() : UML Standard Prafile: \Yalidation Profile: :QCL Library:: String [A] V!

[ ] +Texk() + UML Standard Prafile::Valids |- Tags- o
] Documentation/Hyperlinks

. Profile: | <alL> ot | Select tag and dlick Create Yalue to
B Parameters : create new value For it
- Template Parameters E|-3 E|-$ S (=i
- Relations g e P T L LIRS
él----% <<iC#LanguageProperty == ﬁl
3| Constraints ]| 8 fe i
- Language Properties ||| i i g :et:\.mal
LBl c# Language Properties ||| i @ unsafe

[E- 2 #Operation> >

------ 0 CHExplicitInterface

------ O conversion type

------ 0 extern

------ @ intialization

------ 0 override

------ & partial

------ 0 wirkual

[H#% << #Properky ==

------ 2 C#GetAccessor = "protected”
------ 0 CHaGetAttributes

------ 2 C#SetAccessor =""
------ 0 C#Setattributes

[F-# < =getter>>

b getkerfsetter For attribute
Bl «xsetterss

) getterll's_gl_:ter for attribute

1=

|

Close Back Ear

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:
attributesyy, class-modifiersyy partialgyy class identifier type-parameter-listoy
class-baseyy type-parameter-constraints-clausesyy class-body  ; gpt
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class-modifiers:
class-modifier
class-modifiers class-modifier

class-modifier:
new
public
protected
internal
private
abstract
sealed

static

Code

static class A

{

MD-UML

==CRClass==
A
{static}

E % "' =  History: & »

=3 P
E Etotcrilerzntegzatlon.l'Hyperllnks bl (-1 B BZ Properties: Al w %€ Customize
| Parts El C# Language Properties ~
g::;ji?;'s externalias F
| Template Parameters il
4| Inner Elements partil
Relations unsafe [ false
Y Tags new []Ffalse
4| Constraints internal []false |
Caattributes
Applied Sterectype Instance B (C#Class [A
Owned Comment
Onner =] Data
Owned Element = :C#Class [A]
Cwwning Package = Data
Mame Expression
Mamespace &=
Cualified Marne I}
wisibility public
Mame &
Cwwning Substitution
Cuwning Default
Cnwning Parameter “
Back Forysard

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-directivesyy using-directivesyy, global-attributesyy
namespace-member -decl ar ationsy

namespace-body:
{ extern-alias-directivesyy using-directives,y namespace-member-declarations,y 3}

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 classC {}
}
and the following program:
class Test
{
N.A &
N.Cc;

}

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;
externalias;
class Test
{
X:N.A &
X::N.B bl;
Y::N.B b2;
Y:N.Cgc;
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Code MD-UML
extern alias X;
extern alias Y; Test
class Test ==C#Element==-a  Kfexernalias = X}
{ ==CRElement==-ha1 : ¥{externdlias = X}
X::N.A a; ==C#Element==-h2  Y{axtarnalias =}
X::N.B bl; ==CRElement==-c ; Yexterndlias =}
Y::N.B b2;
Y::N.C c;
E Class - Test |X|
E & 4= =p  History :
B Test ~Tags
: Dncl._lmentatlonIvaerllnks Profile: |=:.¢\LL> V| Select tag and click Create Value to
= : Attributes : create new value Far it,
E-& -a:x BB {EH:E =Yg

Documentaton P, oo o otioment>>

o c#nttribut_es
Constraints R exemifar — 2
Language Properties
E-@ bl
E-o b2y
Ec} -y
-[B Ports
Operations
Behaviors
Template Parameters
Inmer Elements
Relations
Tags
Canskrainks
Language Propetties

Remove Yalue Edit Yalue

< il | >

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,y; # Wwhitespaceyy pragma whitespace pragma-body pp-new-line

pragma-body:
pragmea-war ning-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 directive is used to disable or restore all or a particular set of warning messages during
compilation of the subsequent program text.

pragma-war ning-body:
warning whitespace warning-action
warning whitespace warning-action whitespace warning-list

war ning-action:
disable
restore

warning-list:
decimal-digits
warning-list  whitespacey, , Wwhitespace,, decimal-digits

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 disable 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() {
#pragmawarning disable 612
Foo();
#pragmawarning restore 612
}
}

There is no code engineering mapping for Pragma Directives now.



C# 2.0 Description

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
?nsafe struct A =R truct==
A

public fixed int x[5];

}

-x o int [3]
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[HClass - &

X]

e E_ 4= =  History :
| E A S
Etotcr?brzntagzatlan,l'Hyperllnks |E ai E|-§ E-g Properties:| all w [ Customize
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bl Paramistars Type @ ink [UML Standard Profile: ;ML Stan,..
-] Tnner Elements Type Modifier
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Mame Expression
Mamespace BHa il i
Bach Forward
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(X Class - A

B

= = Histary :

=

E

2]

----- Parts

a

- DocumentationfHypetlinks
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B % ink [5]

DocumentationHyy
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EE & = Hstoy:|Ta v

1= & %

EtDtErilel':l:;atIDn.l'HYDEHInkS : =¥ E"i E"i Properties:| Al v|ﬂ Cuskomize
..... arks ? ||
----- Operations il ;

_____ Bekhsvints exkernalias
----- Template Parameters Lonkangr
..... Inner Elements unsafe [ False
----- Relations partial
----- Tags inkernal [ False
""" Constraints readonly [ false —|
----- Language Properties wilatile [ false
= [ false
El C#Attribute
Caattribukes
Redefinition Conkext Ba
Redefined Element
Is Leaf [ False
Mame Expression
Marmespace s [
Cualified Marme
Wisibility private
Marme ¥
Client Dependency
Supplier Dependency v

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 this 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 Tolnt32(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.Tolnt32();// Same as Extensions.Tolnt32(s)

int[] digits = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};

int[] a = digits.Slice(4, 3);// Same as Extensions.Slice(digits, 4, 3)

Code MD-UML
class K
{ K
Test (this int a) +Test( & int )
Thevalueis created to tag “extend” in «C#Params»
[N Class - K | X |
E & = = Hiskary :
=« ~Tags
i DUCl.-IFﬂEntatIDnlllHyperhnks Profile: |<:F'.LL> v| Select kag and dlick Create Value to
Alnittes . create new value For it
| Parts El—i B E =y 29
B8] operations
B +Test{ @ int ) E| 4% o« SCHElRment ==
f-IB] DocumentationfHyy | | b0 CitAttribites
B Parameters o externilias
B a:int & inkernal
Document O new
Inner Elem i 2 pattial
Relations s unsafe
E| % TP arams =
Constraint: -~} extend ="
| Language
B Template Paramete
1| Relations
2 . Tags
= Caonstrainks
. Language Propertie
. B Behaviors
Template Parameters
4 Inner Elernents
Y| Relations
4| Tags
Caonstrainks
. Language Properties
Remove Yalue Edit Yalue
< il | b

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 /I Implicitly typed, expression body
x=>{returnx +1;} /I 'mplicitly typed, statement body
(intx)=>x+1 Il Explicitly typed, expression body
(int x) => { return x + 1; }// Explicitly typed, statement body

X, y)=>x*y /I 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 132 -- 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:

= Class is moved to «C#Class»
= Attribute is moved to «C#Attribute»
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= Operation is moved to «C#Operation»

= 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
atribute
Class A
{
public readonly int x;
volatile Boolean Represents the usage of volatile attribute
Class A
{
public volatile int x;
}

Ct#tClass

«C#Class» is a stereotype that is used to define property of C# class. Thisis used to store the language properties of the
classin C#. Moreover this classis used for store the information about the static class too.

Name Meta class Congtraints

C#Class Class

Tag Type Description

Static boolean Represents the usage of static class

static Class A

{

public int x;



C# Profile

C#Delegate

«C#Delegate» is a stereotype that indicates that model class represents C# delegate.
Name Meta class Constraints
CH#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 dias
extern alias X;
class Test
{
X:N.A g
}
partial String
C#Attributes String Represents C#  attributes  for
element.

C#EnumerationLiteral

«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

Tag Type Description

C#AddAccessor String Adds add accessor for event

C#AddAttributes String Defines C# attributes for add
accessor.

C#RemoveAccessor String Adds remove accessor for event

C#RemoveAttributes | String Defines C# attributes for remove

aCccessor.



C# Profile

C#Generic

«C#Generic» is a stereotype that is used to define generic properties.

Name Metaclass Constraints

C#Generic Class

Tag Type Description

type generictype Defines type for generic constraint

parameter, class, struct, and new()

C#tindexer

«C#Indexer» is a stereotype that is used to indicate that operation represents C# indexer.

Name Meta class Consgtraints
C#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#lLanguageProperty

«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

C#LanguageProperty | Element

Tag Type Description

internal boolean

new boolean

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



C# Profile

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
CH#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
C#Operator Operation
C#Parameter
«CHParameter» is a stereotype that is used to indicate that the element represents C#Parameter.
Name Meta class Constraints
CH#Parameter Element
C#Params
«CHParams» is a stereotype that is used to indicate parameter arrays.
Name Meta class Constraints
C#Params Parameter
Tag Type Description
extend String
params String
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.
C#SetAttributes String Defines C# attributes for set

aCCessor.



Conversion from old project version

C#Struct
«CHStruct» is a stereotype that is used to indicate that the model class represents C# structure.
Name Meta class Constraints
CH#Struct Class
C#Using
«C#Using» is a stereotype that is 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 Ty pe

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.

==enummeration:=:= ==Enumeration=:= ==dataTypes==
generictype accessortype decinal
clazs getter
struct setter
newwl getter and =setter
==dataType== ==glataType== ==glataType==
nullable =tring sbyte
==dataType== ==dataType== ==dataType==
ulong object uzhort
==dataTypes== ==dataTypes==
bool uint

Figure 133 -- 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 .
cormpletely .
N I ;

(@) -
R . Show question dialog about | R L S R j
: thi= project need=s to be translated : : : : :

and do you want to backup ?
: : - [Click Ma] - : 3
sl e coe = : _ sl T .
[Click Yes] | - :

[Shuw backup dialog)
: [Specity narme and Click Ok - % C [Click Cancel] . : : .
[P P A P e P P T B P .
Backup project : . . . Show warning dialog about . .
- - - : . . - | MD will continue to translate . :
Translate
. . . C T Project istranslated | 00T Lol Lol .
. . . . cotmpletely . . .

Figure 134 -- 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 135 -- Open teamwork project Activity Diagram



Conversion from o

Import Magic

Id project version

Draw project

. [this project need

P, P Pre-condtion: | ... 0. ... P, P
: : project apened : :
—T
oo oo Project iz imported
cormpletely
........ R TR
wersion = 11 6] e
LATE T e =@~
Show warning dialog about 1 ........ + ......... , ......... , ......
% to be translated : : :
-
: @m ................. SRR REEEEEE ST
C!-’\)_ o |wported project s | EEREREE. EERERE
—_ tranzlated completely

Figure 136 -- Imp

ort MagicDraw project Activity Diagram



Conversion from old project version

Use module

_ _— _  _|Pre-condtion :
project opened

Use mndule.

Right click on
C# code engineering set
and choose generate

{: [mot wse old CH project]

[uze old CR project]

Show error message about .
thiz project use old C# project

(Generate nnthingj A

Showy generation
dialog box normally

&

Figure 137 -- Use module Activity Diagram



Mapping

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 R P 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 138 -- 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
o

Constrainks
Back Forward

Class - Test ‘z|
E % = = Histary :| & Test &
i|g Test =¥ Language Properties
E-EB Documentation/Hyperlinks 8j E-i ot
Attributes -
Parts El General
Operations Elernent 1D B4 368396 A
Behaviors Extern Alias
Template Parameters Partial
Inner Elemnents PET— [False —
Relations Static [] False
Toas ; [] False
Constrainks
; [] False
- Language Properties
----- C# Language Properties |
|

Cloze

=}
0
El
I
=
T}
=L
o
-

Old Value Tranglation

New Mapped to tag “new” of «C#LanguageProperty» (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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Mapping

Attribute

P Property - attribute1
E % e o= Hiskary :| @ -attribotel [Test] V|
(_:) -aktribukel rLanguage Properties

BB Documentation/Hyperlinks — . . :
Relations i= R 3 B Properties:| All w [ Customize
Tags =

Constrainks
Language Properties

Mewy niok new

not inkernal

IUnsafe not unsafe
Readonly not readonly

nok volatile

Wolatile
i <emphy

E % e o= Hiskorsy :| @ -attributel [Test] v|

& -attributel ~C# Language Properties

BB Documentation/Hyperlinks
Inner Elements 2

Relations El General

Tags Element 10 (12 0 zaf

s e H
g EBEI EY

Constrainks Extern Alias

Language Properties Partial
Fiti C# Language Properties vialakil [ TFalse
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£

| =] % . s = History :| @ +operation1() [Test] v|.

| = +operation1() ri# Language Propetties
Documentation/Hyperlinks
Parameters

Termplate Parameters El Genera
Relations Element I 12_0_2a50148_1164369731765_900196

H s -
g B BI

Tags Extern Alias
Conskrainks Partial

Language Properties
C# Language Properties

Wirbual

[]False
[]Ffalse
[ Ffalse

[]Ffalse
[JFfalse
[JFalse

Corversion 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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Mapping

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 139 -- 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 - &

Ek B« =

Histary :

|E I —i_# Language Properkies
- DocumentationHyperlinks aj Bt B
-] Attributes B
Ports e
Operations Element 1D
Behaviors Extern Alias
Template Parameters Unsafe []false
Inmer Elements Skatic brue
Relations Internal [] false
Tans ) e [Ifalse
Conskraints .
) Partial

Language Properties
C# Language Properties
Back Forwars

Figure 140 -- 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; “322??:”3]

namespace no0 = B

{ <<CUSi T

. Ct
class usingl {} | | S Fn""
| < sing |

Ll 1 v LY
Generig Text System

Open usage dependency specification

apply «C#Using» stereotype.
For using namespace,

leave the name empty.

Usage - ==

it Usage[File Yiew: usingL.es - System: Collzctions: [ Generic] [File. .

¥

L C# Language Froperties

Client
Suppler

S_clurce

Applied Sterectype

Bt B3 Pmp-artlus:lnll v [ Customize

E & &= = History
kLl s

EFHiDuummnEMNﬁHﬂmﬁnh

- Conveyed Information @ B

_! Irner Elements B Usane
gwE%$ﬂﬂmns i

rl. a. _ ms

- ified b
b Constraints Cualified Mame
: Camnies

£ File View

1 C#Llsmg [&ssociation, Real lq

£ Generic [System: iCollections

g1 usingl.cs [File View]

Ll

g1 usingil.cs [File Yiew]

Back

Forward

e Cantainment r,ﬁh Inheritance r*&_ﬂ Diagrams rd::b Madel Exten.. !

Containment

o B ox

EEES
EEE

#|8]| =

El @ Data
I:El -7 File: Wigw
H |_:_|}

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 =

nl.n2; class usingl : n2 {

nl a; n2 b;

n3.usingl<float> c; } }Jnamespace

ni{ namespace n2 { class ]
usingl<T> { } } class n0
usingl<Ts> { 1}

using1<int-=int>

==C#lsing==

uzing1=T->bool-

F]
n2

==C#sing==

Open usage dependency specification

Apply «C#Using»
For using alias,

stereotype.

enter the alias name.

E % - = = Histary :

A Usagesn1[n0 - nl:usingl <int-=int=] [n0] %

..’_3 ||~:-3I;|E:r|i[rnlil ; r|1.::u::iru;|1-=::ir|t' -nl '
ot oetwln VRG]
----- Inner Elements = Y
Eiitraints CQualified Mame ridiind
C# Language Properties R Bs 70
Applied Stereotype % C#lsing [Association, Realizatio
Clienk £ no
le | 3 Supplier B usingl <int-=int = [ni] b
Back Forward

s Containm. . r,_rﬁ:, Inherilzann:erjf::f:I Diagrarns r:::- Model Ex.. ]

Conkainment

o & =

| o | e
|:|+ FEES

&

Bi| &=

El-E=] Data

B~ File view
=1

Relations

b Usage:n3[n0 - nl:nz]

Q usingl

) Usage:n1[nd - nl::usingl <int-=int=]
) Usage:nZ[nd - nl::n2::usingl <T-=bool =]
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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 = _j
System.Text .Encoder; ni
partial class usingl
{ I
LL a;
} aidst
} |
ﬁﬁC#UFlngb‘P
L
Encoder

B Usage - Alias1

% = = Histary :| - Usage:Aliasi[nl - System:: Text::Encoder] [nl]

0 Usage:&lias1[nl - Systern::Text::Encd | Tags
Docurnentation/Hyperlinks Brafile: | ALl = v| St
s Conveyed Information L tag and
fo Inner Elements B B =1 R click
- Relations ; - Lreate
- ) IiEl---«:‘@' =< C#Element == 2| yalue to
» Brhetralii ------ O Caattributes _ || create
- # Language Properties L O externdlias || e
i b3 partial = "partiall.cs” \"'3|'-_IE
El-# «<C#languageProperty || for i,
Femove yvalue Edit Yalus
£ | i |

| Clase | :_.;.a: k: r__-:_-g(:_.'.,l.ﬁr d HE'FI

//partial2.cs
namespace nl {

using LL = __]
System.Text .Decoder; ni
partial class usingl
LL b; |
} Blids1
} |
:dC#Ufmgbb
A
Decoder
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Constraints

E Usage - Alias1

E E = = Histaory ;| 3 Usage:Aliasi[nl - System:: Text::Decoder] [ni] V| ‘

[|.41 Usage:Aliasi[nl - System::Text::Decd | Tads 1|
Documentation/Hyperlinks Profile: !::F'.LL} v| Select
B Conveyed Information ' tag and

- Inner Elements B BX =V oo EZ click

S Relations ] Create
- |Elsr c<C#Element = || yalue to
i b i CHAttribubes create

B Constraints

e C# Language Properties - D externdlias || new
i eiZ partial = "partial2.cs" value
Bl << #languageProperty s> « || forit.
Femoyve value Edit yalue

Back Forward Help

()
)
L
i
[l
=
i

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 {
classA{..}

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
-
-
A —“-ll
A
=M
.

Figure 141 -- Generic Classes

How to manually create class A in the model, and Figure 12 shows the error message when trying to create
class A.

e Cont.. | & Inher..| 28 Diag.. | <5 Made..

Containrnent ol o

[ g]s] 8
Bl Data
£ File Yiew

m 1ML Standard Profile [UML_Standard_Prd
E-Eg # Profile [C#_Profile. xmi]

i Lnkitled1

El@ Code engineering sets 0:0 0:0 0:0

¥

,( ] . il V [ | * |

Figure 142 -- Creating Class A in the Model



Constraints

e

:.' Conflict with the existing Class Al

Figure 143 -- Conflict Message Dialog

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

Code after generation

//Case #1
//The partial class is written into
one class file.

public partial class PartialA{
int a;
string actionA ()

public partial class PartialA{
int a;
int b;

string actionA( )

{ {return ;}
}
} string actionB( )
public partial class PartialA{
int b: {return ;}
string actionB() }
{
}
}
//Case #2 public partial class PartialA{

//The partial class is written into
separate class file.

//PartialAl.cs
public partial class PartialAf{

int a;
int b;

string actionA( )

int a;
string actionA/() {return ;}
{
} string actionB( )
}
{return ;}
//PartialA2.cs
public partial class PartialA{ }
int b;
string actionB()
{
}
}
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Constraints

Code used for reverse engineer Code after generation
//Case #3 public partial class PartialA{
//The partial class with inner class |

int a;

public partiél class PartialA{ 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/profile catalog.htm#UML_for CORBA.

Differences between UML Profile for CORBA specification and mapping in MagicDraw is listed below.
= Constraints defined in UML Profile for CORBA specification are not checked in MagicDraw.

= 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 baz

{

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>3 <<CORBAAnonymousFixed>>
fixed 8 2 fixed 8 4

<<binding>>

<<bind|ng>> <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/profile_catalog.htm#UML_for_CORBA

Button Shortcut key Model Element
M CORBA IDL Module

| CORBA IDL Interface

\Y CORBA IDL Value

SHIFT+P Class by Pattern
[

G Generalization

Truncatable
/:? Generalization
e

Value Support

/? Generalization
L5
CORBA IDL
I:I/ Association
| Interface
—0

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:

= 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.



IMPORTANT!

To set a base element for CORBA Interfaces

= 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.

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.

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:

= Select UML Class, to set a class as the base element for the CORBA Interface.

= Select UML Interface, to set an interface as the base element for the CORBA

Interface.
5. Click OK when you are done.

----- [ fGeneral project options
----- E Diagram Info
Bl Symbaols properties styles
£ [F) Default (Default)
E- % Shapes
& Paths
ﬁ. Diagram
- Stereotvpes
E-E Default model properties
B¢ Code Engineering
- g” Code Generation
{sf’ Reverse
{Q Java Language Options
-] C4++ Language Options
{Q C# Language Options

el COREA IDL 3.0 language options

General project options

= A =

o .
E|-+ El-z

I s
P* Project Options et S
Specify general project properties B —=
Specify the validation, project dependency checker options and other general project-spedfic options. i, —
M -
B ——

B Corba IDL

M CORBA Interfaces implemented as | e =

|UML Interface g

- CORBA Interfaces implemented as

Cl- CORBA

Cancel

To change a base element for CORBA Interfaces
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[ Reset to Defaults

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:

= Click Class, if an interface is the current base element for CORBA Interface.

= 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”.



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

A WSDL document is simply a set of definitions. There is a definitions element at the root, and definitions

Element Stereotype name
Definition WSDLdefinitions
Message WSDLmessage
Port Type WSDLporrtype
Binding WSDLbinding
Port WSDLport
Service WSDLservice
Type WSDLtypes
WSDLimport
xmlns
XSDnamespace
WSDLresponse
WSDLoperation
WSDLpart
WSDLfault
WSDLrequest
Definitions
inside.
Example:

<definitions name="WSDLname" xmlns="http://schemas.xmlsoap.org/wsdl/"/>

Applies to

Component

Class
Interface
Class

Instance
Specification

Component
Component

Elementimport,
Packagelmport

Elementimport,
Packagelmport

Package

Parameter
Operation

Property

Parameter

Parameter

Defined Details

TagDefinitions
extension - string
name - string

targetNamespace -
string

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



WSDL Mapping to UML elements

Reversed UML model example:

==EDLdefinitions== &3]
mwsdl
fmame =" WSDLname}

—l =axim|hs==
W

==xS0namespace==
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:

|

=M EDLdefintions==5-] T E——
mm.wesdl sfinge Loiesium nooosioca s i
==SOLimports=:= piiwww.aaa.org/iws
| {location = hitp:iwwwn. bbb nethsdh
*=’~~=C><r‘r'||r'|3:=~:=~
— !
=s=¥SD0namespace=»

http://'schemas.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:
= element. Refers to an XSD element using a QName.
= 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"
xmlns:xsdl="http://example.com/stockquote.xsd"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
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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>
</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:

1
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: X
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Types
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WSDL Mapping to UML elements

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:
= One-way. The endpoint receives a message.
= Request-response. The endpoint receives a message, and sends a correlated message.
= Solicit-response. The endpoint sends a message, and receives a correlated message.

= 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>



WSDL Mapping to UML elements

<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"

target
xmlns:
xmlns:
xmlns:
xmlns:
xmlns=

Namespace="http://example.com/stockquote.wsdl"
tns="http://example.com/stockquote.wsdl"
xsd="http://www.w3.0rg/2000/10/XMLSchema"
xsdl="http://example.com/stockquote.xsd"
soap="http://schemas.xmlsoap.org/wsdl/soap/"
"http://schemas.xmlsoap.org/wsdl/">

<message name="GetTradePriceInput"s>
<part name="tickerSymbol" element="xsd:string"/>
<part name="time" element="xsd:timelInstant"/>

</message>

<message name="GetTradePriceOutput">
<part name="result" type="xsd:float"/>

</message>

<portType name="StockQuotePortType">
<operation name="GetTradePrice">
<input message="tns:GetTradePriceIlnput"/>
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<output message="tns:GetTradePriceOutput"/>
</operations>
</portType>

<binding name="StockQuoteSoapBinding" type="tns:StockQuotePortType">
<soap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/

<operation name="GetTradePrice">
<soap:operation soapAction="http://example.com/GetTradePrice"/>
<inputs>
<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>
</operations>>
</binding>

<service name="StockQuoteService">
<documentation>My first service</documentations
<port name="StockQuotePort" binding="tns:StockQuoteBinding">
<soap:address location="http://example.com/stockquote"/>
</port>
</services>
</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:

= None of the ports communicate with each other (e.g. the output of one port is not the input of
another).

= If 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).

= 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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