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About This Book

Subject

Audience

Where to find
information

This book describes the PowerDesigner Object-Oriented Model environment.
It shows you how to do the following:

¢ Build an Object-Oriented Model (OOM)

¢ Useclasses, packages, and other modeling objects
¢ Verify themodel and import a Rose model
.

Generate a Conceptual Data Model and a Physical Data Model from the
OOM

<

Reverse engineer Javafiles

¢ Generate Java source files

Anyone who will be designing or building an OOM with PowerDesigner
Object-Oriented Model will find this book useful. It requires an
understanding of object modeling, as well as familiarity with UML theory.
Some experience with database structure and terminology, is helpful but not
required.

This book focuses on the design and construction of an object-oriented
model. General information about the PowerDesigner modeling environment,
for example using many of the graphic tools, interface features, merging
models, and using the Browser, can be found in the PowerDesigner General
Features Guide.



About This Book

To help you do your work more easily, this book is divided into chapters that
focus on particular goals.

If you want to Use these parts of the book

Learn about the environment Object-Oriented Model Basics

Build an object-oriented model Building a Object-Oriented Model

Verifying the model and Managing Object-Oriented Models
importing a Rose mode

Generating a conceptua data The chapters on generating conceptual and
model or aphysical data model physical models




CHAPTER 1

Object-Oriented Model Basics

About this chapter This chapter presents the PowerDesigner Object-Oriented Model. It provides
you with an introduction to the basic notions of object-oriented modeling and
the Unified Modeling Language (UML).

Contents

Topic Page
Functional overview 2
UML and object-oriented modeling 3
What isan OOM? 4
Objectsin an OOM 5
Creating anew OOM 6
Opening an existing OOM 8
Defining OOM model options 9
Defining OOM properties 11



Functional overview

Functional overview

PowerDesigner Object-Oriented Model is a powerful design tool for object-
oriented modeling. It gives you all the advantages of a graphical object
design implementation.

With this product, you can:

* & 6 6 O O O o o o

Build an Object-Oriented M odel (OOM)
Generate Java class source files (.java)
Generate PowerBuilder objects

Reverse engineer Javafiles (.class, .java, or .jar)
Reverse engineer PowerBuilder objects

Import a Conceptual Data Model (CDM)

Import a Physical Data Model (PDM)

Generate a Conceptual Data Model (CDM)
Generate a Physical Data Model (PDM)

Customize the Object-Oriented Model to suit physical and performance
considerations

Customize and print model reports
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UML and object-oriented modeling

What is UML?

Notational
Terminology

What is object-
oriented modeling?

UML (The Unified Modeling Language) is a modeling language aimed at
defining standards for object-oriented modeling. UML has become a
standardized language largely through the work of the OMG (Object
Management Group), a group composed of individuals and representatives of
companies involved in object-oriented projects. However, its original
conception drew much of its inspiration from the work of G. Booch, J.
Rumbaugh, and |. Jacobson.

UML has avocabulary and rules that focus on the conceptual and physical
representation of a system. Y ou use UML symbols and notations to create
your models and diagrams in an OOM.

UML has awell-defined syntax and semantics that is clear and easy to usein
object modeling. All of the terminology used in the OOM interfaceis
consistent with UML language notations.

Object-oriented modeling refers to the process of using objects as the basic
building blocks for creating a software system. An object in this context
usually means a class, that is, a description of a set of common objects. Each
object or class hasidentity and behavior. Y ou use these objects to build
models in which the properties of each object interact to perform certain
actions that together make up a system of information.



What is an OOM?

What is an OOM?

An OOM contains a set of packages, classes, interfaces, and their
relationships. These objects together form a class structure that is the logical
design view of all (or part of) a software system. An OOM is essentialy a
static conceptual model of a software system.

Y ou use PowerDesigner Object-Oriented Model to build object-oriented
models (OOM). Y ou can build an OOM for purely object-oriented modeling
purposes, to generate Javafiles or for PowerBuilder, or you can use objects
from an OOM in a Physical Data Model (PDM), for relational database
design analysis.

When modeling objects graphically, you use diagrams such as the class

diagram.
OOM roles Y ou can use an OOM to:
¢ Represent the physical organization of objects in a graphic format
¢ Generate Java class source files
¢ Generate PowerBuilder objects
¢ Reverse engineer Java class source files
¢ Reverse engineer PowerBuilder objects
¢  Generate a Conceptual Data Model (CDM)
¢ Generate a Physical DataModel (PDM)

OOM creation There are several waysto create an OOM:
¢ Create an OOM from scratch
¢ Import one or more existing OOM
¢ Generate an OOM from a Conceptual Data Model (CDM)
¢ Generate an OOM from Physical Data Model (PDM)
.

Import a Rational Rose model (.mdl)
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Objects in an OOM

An OOM represents the interaction of the following objects:

Selection
Object Tool Description
Package General purpose sub-set used to organize objects
into groups
Class Set of objects that share the same attributes,
= operations, methods, and relationships
Interface Collection of operations used to specify the
=] externally visible behavior of aclass, object, or
other entity
Attribute — Named property of aclass
Operation — Service that can be requested from a class
Association Structural relationship between objects of
?E different classes
Dependency Relationship between two modeling elements, in
?El which a change to one modeling element will
affect the other modeling element
Redlization Link between classes and interfaces and between
Qa components and interfaces
Generalization ﬂ Link between classes showing that the subclass

shares the structure or behavior defined in one or
more superclasses



Creating a new OOM

Creating a new OOM

Creating an OOM requires that you do the following:

¢

¢

Open anew file
Give the OOM aname and a code

After you create an OOM, you can enrich its definition by entering properties
and associating objects.

< To create an OOM:

1

Select Filed New.
or
Click the New button in the toolbar.

The New window appears.

B ]
Multi-todel Repart Cancel |
Object-Oriented Model

Physical D ata Model Help |

2 Select Object-Oriented Model and click OK.

The Choose Object Language window appears.

Choose DObject Language [ X]
Dbiectlargusge: [ RR  | ||

& Link € Local o the model

ak I Eancell Help |

Every OOM s attached by default to one set of object language
properties. When you create a new OOM, you choose a target language.

& For more information on object language properties, see the
chapter Object Language Properties.

3 Select an object language from the Object language dropdown listbox.
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4 Click OK.

If you were working on an existing workspace, PowerDesigner opens an
new OOM. If there was ho workspace open, PowerDesigner opens a new
workspace and a new OOM.

5 Select ModelD Model Properties.
or
Right-click any empty space in the diagram and select Model Properties
from the contextual menu.

The model property sheet appears.

Sk Model Properties - Object-Oriented Model 1 (MODL_1] =] E3

General |N0tes I Rules I Werzion nfo Dependenciesl

MName: IDbiect-Driented Model 1 |EI
Code: [MODL_1 =]
Cammett: ;I
-
Object language: Pa\.-a

ak. I Cancel | Apply I Help

6 Typeamodel name and model code.
7 Click OK.



Opening an existing OOM

Opening an existing OOM
An OOM has the file extension .OOM.

% To open an existing OOM:

1 Select Filed Open.
or
Click the Open tool.

A standard Windows file selection dialog box appears.
2 Sedlect afilewith the .OOM extension.
3 Click OK.

The model window displays the selected model.
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Defining OOM model options

Classes

Default data types

Domains/Attribute

Y ou can set model options and naming conventions that apply to all objects
in the model. Y ou can also set naming conventions for each type of object in
your model.

Y ou define OOM model options from the model options dialog box.
Y ou can set options that apply to the following OOM objects:

¢ Classes

¢ Default datatypes

¢ Domain/Attribute

Y ou can set the following option for classesin an OOM:

Option | Description

Show classes as Includes classes that exist in the modd in thelist of data

datatypes types that you can define for attributes, operations, or
parameters

The default data type is the data type that appliesto attributes, operations and
parametersif no datatypeis selected.

Y ou can set the following options for default data type in an OOM:

Option Description

Attribute Default | Defines the default data type for al new attributes
Data Type

Operation Default | Defines the default return type for all new operations
Data Type

Parameter Default | Defines the default data type for all new operation
Data Type parameters

From the Model Options dialog box, you can choose to enforce non-
divergence between a domain definition and the attributes using the domain,
for the following attribute properties:

Property Attributes in the domain cannot have divergent

Datatype Datatype, length, and precision

Check Check parameters



Defining OOM model options

Y our choice of whether or not to enforce domain and attribute non-
divergence has the following results:

Non-divergence | Result

Not enforced Attributes that are divergent from the domain definition can
remain attached to the domain

Enforced Attributes that are divergent from the domain (for certain
attribute properties) must be detached from the domain

If you modify domain non-divergence options, these changes apply only to
the current OOM.

& For more information on PowerDesigner model options, see the
PowerDesigner General Features Guide.

% To define OOM model options:

1 Select Toolsd Model Options.
or
Right-click any empty space in the diagram and select Model Options
from the contextual menu.

The Model Options dialog box opens to the model page.

Model Dptions [ X]
LCategon:
s
----- Model i
I~ Maming Convention g{é{&%{
- Package ™ Show classes as data types
oman Default data bypes ———————— Damain / Attribute
- Clags
- Interface Attribute: int - I" Enforce non-divergence
- Bbtribuate ! :
- Operation Operation: Ivold - l V¥ Datatype
- Azzociation -
- Parameter: int hd I Check
- Generalization
- Realization
- Dependency
- Other objects

Default | Set iz Defaultl

ak I Cancel Help

2 Select model optionsin the different boxes.
3 Click OK.

10
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Defining OOM properties

The Model property sheet displays the definition of the current model. From
this property sheet you can modify the model definition.

A OOM has the following model properties:

Property Description Length

Name Name for the model 254

Code Code for the model. This codeis generated in 254
database scripts

Comment Descriptive label for the model —

Object language | Current object language for the model. Y ou can —

open the property sheet for the current object
language by clicking the Properties tool to the
right of the box

% To modify the model properties:
1 Select ModelD Model Properties.

or

Right click the diagram background and select Properties from the
contextual menu.

The model property sheet appears.

Type changes to model properties.

3 Click OK.

11
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CHAPTER 2

Building an Object-Oriented Model

About this chapter

Contents

This chapter describes how to build an Object-Oriented Model (OOM). It
explains the role of each object in an OOM and how to create and modify

objects.
Topic Page
Defining packages 14
Defining classes 17
Defining interfaces 36
Defining attributes 48
Defining identifiers 62
Defining operations 67
Defining parameters 88
Defining generalizations 91
Defining associations 97
Defining dependencies 108
Defining realizations 114
Defining domains 120
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Defining packages

A package is ageneral purpose mechanism for organizing elementsinto
groups.

When you are working with large models, you can split any model into
smaller subdivisionsin order to avoid manipulating the entire set of data of
the model. Packages can be useful to assign portions of amodel, representing
different tasks and subject areas, to different development teams.

Y ou can create as many packages as you need in amodel. The name of each
package must be unique in the model.

Package hierarchy Y ou can create several packages at the same hierarchical level within a
model. or decompose a package into other packages and continue this
process without limitation in decomposition depth. At each level of
decomposition you can create several diagrams.

Packages work as models, they can contain the following items:
¢ Model objects
¢  Other packages

¢ Diagrams, in order to have different views of the contents of the
package. Each package appears with a default diagram window

& For more information on packages, see the PowerDesigner Feature
Guide.

Package properties

Packages have properties displayed on property sheets. All packages share
the following common properties:

Property Description Length

Name Names are like titles that clearly identify the package 254
during the design process

Code Codes are references for packages 254

Comment A comment is an optional label that describes a —
package and provides more information than the name

Namespace | Option that defines the package as being the areain —
which the name of an object must be unique in order to
be used.

14
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Displaying text in package symbols
Y ou can define the following display preferences for a package:

Preference Description

Show stereotypes | When selected, displays the stereotype of the package

Show constraints | When selected, displays the constraints (types of business
rule) that are attached to the package

Y ou modify the display preferences for a package in the Display Preferences
dialog box.

% To modify the package display preferences:

1 Select Tools[ Display Preferences.
or
Right-click the diagram background and select Display Preferences from
the contextual menu.

The Display Preferences dialog box appears.
2 Expand the Object View node in the Category list.
3 Sdlect Package.

15
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The package display preferences page appears.

Dizplay Preferences

- Class

- Interface

- Altribute

- Operation

- Bzsociation

- Generalization/Rez
- Dependency
- Shaortcut

- Format

- Package

- Class

- Interface

- Bzsociation

- Generalization
- Realization

- Dependency
- Free Symbal

4 Maodify the package display preferences.
5 Click OK.
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Defining classes

A classisadescription of a set of objectsthat have a similar structure and
behavior, and share the same attributes, operations, relationships, and
semantics. A class usually implements one or more interfaces.

Classes are the main building blocks of an OOM. Classes, and the
relationships that you create between them, form the basic structure of an
OOM. Typically, classes represent either real, abstract or conceptual things
that together make awhole or a part of a particular problem or system.

The following example shows the class Printer with its attributes and
operations.

printer

- laser :boolean
- printSpeed :int

+ printPage fwoid)

17
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Class properties

18

A class has the following general properties:

Maximum
Property Description length
Name Name of the class 254
Code Reference name for the class 254
Comment Descriptive comment for the class —
Stereotype | Subclassification of aclass derived from an existing | —
one. Extends the semantics of a class without
changing it's structure
Type Set of instances that share the same operations, —
abstract attributes, and relationships, and semantics
Visihility Visihility of the class, whose value denotes how it —
may be seen and used by other objects
Cardinality | Specific number of instances that the class can have | —
Persistence | Lifetime of the instances of aclass. An object canbe | —
persistent or transient. If it is persistent, it continues
to exist after the process that created it has ceased to
exist. If it istransient, then it ceases to exist when
the process that created it ceasesto exist
Abstract Indicates that the class cannot be instantiated and —
therefore has no direct instances
Fina Specifies that the class cannot have any inherited —
objects
Generate Indicates that the class will be automatically —

included among the objects generated from the
model when you launch the generation process

A class definition a so includes the following properties, which are defined
on associated property sheets:

Property | Description

Attribute | Definesthe characteristics of aclass

Operation | Carries out a service that effects behavior

Rule A business rule that your business follows. Business rules guide and

document the creation of a model
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Analyzing class properties

Stereotype

Modify or creating
new stereotypes

The following class properties each have several default values from which
you can select from:

¢ Stereotype
¢ Type

¢ Vishility

¢ Cardinality

Stereotypes are classes that are derived from existing classes but that are
specific to a particular problem. They enable you to extend the semantics of a
class without changing its structure. In this way stereotypes must be based on
existing classes but they allow you to provide additional distinctions for these
classes. Stereotypes can be predefined or user-defined. They allow you to add
additional information that may be specific to a project or process. They may
extend the semantics, but not the structure of pre-existing classes.

Y ou can modify an existing stereotype or create a new one from the object
language property shest.

&> For more information on modifying and creating variables of an object
language, see the chapter Object Language Properties.
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Default stereotypes

Type

20

Y ou can declare a class to be one of the following stereotypes:

Stereotype Description

actor Coherent set of roles that users of use cases play when
interacting with the use cases

enumeration List of named values used as the range of a particular
attribute type

exception Exception class. Used mostly in relation to error

messages

implementationClass

Class whose instances are statically typed, and that
defines the physical data structure and methods of a class
asimplemented in traditional programming languages

process Heavyweight flow that can execute concurrently with
other processes

signal Specification of an asynchronous stimulus communicated
between instances

thread Lightweight flow that can execute concurrently with other
threads within the same process. Usually executesinside
the address space of an enclosing process

type Abstract class used only to specify the structure and
behavior of aset of objects, not the implementation

utility Class that has no instances

Y ou can declare a class to be one of the following types:

Class
Storage
Utility

Visua Object

.
.
.
.
.
¢ JavaBean

Business Object
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Visibility

Cardinality

Creating a class

The visibility of aclass refersto the way in which it can be seen by other
objects. A classthat isvisible to another object may influence the structure or
behavior of the object, or similarly, its own properties may be affected by the

other object.

Property | Visible

Private Only to the classitself

Protected | Only to the class and itsinherited objects
Package To al objects contained within the same package
Public To al objectsin the model

The cardinality of a class specifies the number of instances that the class can

have.

Cardinality | Number of instances

0..0 None

0.1 None or one

0.* None to an unlimited number
1.1 Oneto one

1.* Oneto an unlimited number

*

Unlimited number

There are three ways to create a class:

¢+ Createaclass symbol in the Browser

¢ Addanew classto thelist of classes

¢ Createaclass symbol directly in adiagram
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Creating a class from the Browser

% To create a class from the Browser:
1 Right-click the Classes category in the Browser.
2 Select New from the contextual menu.
The property sheet of the class appears.
Type a class name and a class code.
4  Click OK.
A new classis created in the Classes category.

Creating a class from the list of classes

% To create a class by inserting it in the list:
1 Select ModelO Classes.

Thelist of classes appears.

Accessing the list of classes

Thelist of classes is accessible only from a diagram. If the current
diagramis of a package, the list contains all the classes that exist in
the package. If the current diagram is of the model, the list contains
all the classesthat exist in the model.

2 Click ablank lineinthelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.

Type aname and code for the class.

Select a stereotype from the Stereotype dropdown listbox.
Select avisibility from the Visibility dropdown listbox.
Click OK.

A symbol for this classisinserted in the current model.

o o b~ W
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Creating a class from a diagram

Inner classes

% To create a class in adiagram:

1
2

Click the Class toal in the palette toolbar.
Click anywhere in the diagram.
The following symbol appears at the click position:

Class1

At creation, a class is named Classn, where n isanumber assigned in the
order of the creation of objects.

Click the Pointer tool in the palette toolbar.
Double-click the new class symbol in the diagram.
The class property sheet appears.

Type a class hame and a class code.

Click OK.

The newly created classisvisible in the Browser.

Aninner classisaclassthat is defined within another (outer) class or
interface. Inner classes are commonly used in Java. They help you to improve
the overall visibility of your model by allowing you to group together classes
that logically belong together.

Y ou can add inner classesto aclass or an interface.
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Attaching an inner class to a class

Y ou attach an inner classto aclass (or interface) from the Inner Classes page
of the class (or interface) property sheet.

< To declare an inner class within a class:

1 Double-click aclassin the model.

The class property sheet opens to the General page.

Opening property sheets at last accessed page
Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by

selecting Tool s Options(] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

2 Click the Inner Classes tab.
The Inner Classes page appears.

=| Clase Properties - printer [printer]

Script I Code Previewl Motes I Rules I Versionlnfol Dependenciesl
General I Attributes I Identifiers I Operations I Aszociations  Inner Classes
B8 B X M4
Mame Codle Parert Cre * |
=
=)
=]
Flt[e|*]$]2]] | |
ak. I Cancel | Apply I Help |

3 Click the Attach inner class tool.

A selection window appears.

Click the classes you want to attach asinner classesin the current class.
Click OK.
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The classes appear in the list of inner classes for the current class, and
the definition of the classes are added to the current class definition.

= Class Properties - printer [printer]

Script I Code Previewl Motes I Fules I Versionlnfol Dependenciesl
General | Attributes | Identifiers | Operations | Associations  Inner Classes
== = R Y e

Mame Coile Parert Cre = |
1 Peripheral Peripheral Peripheral PiUnknoy
2 peripheral tester petipheral_tester  Peripheral FiUnknoy

-

Eltle]¥| 4[] I 2

0k I Cancel | Apply | Help |

6 Click the Code Preview tab to visualize the inner class definitions within
the current class:
=| Clase Properties - printer [printer]
General | Altributes | |dentifiers I Operations I Associations I Inner Classes I
Script  Code Preview I Motes I Fules I Versionlnfol Dependencies

public class peripheral tester

i
public printReport(]
i
'
private int test_num;
priwate String testName:
priwvate date testDate;

}

public interface Peripheral

i
registerPeriph(Int paraml) {
'
testPort{) | -
ak. I Cancel Apply I Help |

7 Click OK.
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Detaching an inner class from a class

Once you have attached an inner class to a class, to remove its declaration
from the class you must use detach it.

< To detach an inner class from a class:

1 Double-click aclassin the model.

The class property sheet opens to the General page.

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting Tool s Options(] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

2 Click the Inner Classes tab.
The Inner Classes page appears.

=| Clase Properties - printer [printer]

Script I Code Previewl Motes I Rules I Versionlnfol Dependenciesl
General I Attributes I Identifiers I Operations I Aszociations  Inner Classes
B8 B X M4
Mame Codle Parert Cre * |
1 Peripheral Peripheral Peripheral FiUnknoy
2 petipheral tester petipheral_tester  :Peripheral FiUnknoy
=
=)
=|
Flt[e|*]$]2]] | |
ak. I Cancel | Apply I Help |

Select an inner class from the list of inner classes.

4 Click the Detach inner classtool.

The inner class definition is detached from the current class definition
and is removed from the list of inner classes of the current class.

5 Click OK.
26
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Classifiers

A classifier, in UML terminology, is a mechanism that has structural
(attributes) and behavioral (operations) features. A classisthe most
important classifier, but all objects that can have instances, such asinterfaces
or associations, are classifiers.

Modifying class properties
There are two approaches to modifying class properties:

¢ Modify the property sheet of the class
¢ Modify an entry in thelist of classes

Modifying class properties from its property sheet

The class property sheet displays the definition of the class, which you can
modify.

« To modify class properties from its property sheet:

1 Double-click the classin the Browser.
or
Double-click the class in the list of classes.
or
Double-click the classin adiagram.
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The class property sheet appears.
=| Class Properties - parallelPeripheral [parallelPeripheral) [l E3

Script | Code Pleviewl Motes I Rules I \-"ersionlnfol Dependencies

General |mtrihutes I |dentifiers I Operations I Azsociations I Inrer Claszes

MName: |E|

LCode: IparalleIF‘eripheraI |=_

Comment: ;I
H

Sterectype: IPersistent j Abstact: r

Tvpe: IEIass j Einal: r

“Wisibility: IF'uinc j Generate: v

Cardinality: I j

Persistence: & Persistert & Tranzient

ak. I Cancel | Apply I Help

2 Typeor select class properties.
or
Click on a page tab.
Type or select class properties as required.

3 Click OK.

Modifying class properties from the list of classes
Thelist of classesincludes al classes attached to the current model or
package. Y ou can modify the class properties from the list.

« To modify class properties from the list of classes:
1 Select Model( Classes.
Thelist of classes appears.

2  Click the class that you want to modify.
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An arrow appears at the beginning of the line.

1 List of Classes Hi=E3
BB BB X AR T B
Mame - Code Parent Sterectype|Fe| v o~
= |Clazsd Class4 Peripheral Package [¥ Pub
2 parallelPeriphersal parallelPeripheral Peripheral Package Persistert [ Pub
3 peripheral tester peripheral_tester Peripheral Package [¥ Pub
4 Perzistert computer  Persistent_computer :Peripheral Package Persistert [ Pub
5 printer printer Peripheral Package [¥ Pub
B SCAnner Scanner Peripheral Package [¥ Pub
[
[
-
E =
Ll
| | o0
oK I Cancel | Apply | Help |

3 Modify any of the properties of the class directly in thelist.
4 Click OK.

Adding objects to a class

Y ou can add an object to a class, that already existsin the model, but which
belongs to another class.

Y ou can add the following objects to an object:

Object Description

Attribute Named property of aclass that defines the characteristics of a
class

Operation Implementation of a service that can be requested from any
object of the classin order to affect behavior

Businessrule | Written statement specifying what the information system must

do or how it must be structured to support business needs

Y ou add an object to a class from the list in the page corresponding to the
object, in the class property sheet.

When you add an object to a classin thisway, you in fact create a copy of the
object. The new object exists as a unique object, and you can then make
changesto it as you would to any object in the model.
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Adding an attribute to a class

An attribute is a named property of an object that defines the characteristics
of the object.

Y ou can add attributes that already exist in the model and which belong to
other objects.

% To add an attribute to a class:
1 Double-click aclassin the model.
The class property sheet appears.
2 Click the Attributes tab.
The Attributes page appears.

=| Class Properties - scanner [scanner] [_ (O] x|

Script I Code Preview I Motez I Rules I Versionlnfnl Dependencies
General  Attributes | Identifiersl Elperationsl Assnciationsl Inner Claszes

== = R == IS Y

[Matme Code
= |flatBed flatBed
2 resolution resolution

Data Tyg * |
hoalean
int

O RIR E

-
[14] #if 4

FlE[e]e]E]2]4] |
Inherted.. | gdd. |

QK I Cancel | Appiy | Help |

3 Click the Add Attributes tool.
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The Selection window appears. It contains alist of all the attributes that
exist in the model, with the exception of those that already belong to the

class.
1 Selection [ %]
iy gt Hl
Mame | Code | Parent classifier | -
2 owneMame ownert ame Persiztent compu...
(1= gerial 8 zefial_mum Persistent compu...
[E vendoMame  vendorMame paralelPeripheral
[JE2 periphCode...  periphCodeMame  parallelPeripheral
1= periphid penphld paralelPeripheral
I3 testM ame testhame peripheral tester
O test test_mLm peripheral tester —
[E print5peed printS peed printer
12 lager lazer prinker

testD ate i
4 Aftributes
Object(z] zelected: 0/12

Cancel |

4 Select the attributes that you want to add to the class.

Brse the Select All tool to add al the attributes in the list to the class.
5 Click OK.

The attributes are added to the class and appear at the end of the list.
6 Click OK.

Adding an operation to a class

An operation is the implementation of a service that can be requested from
any object of the class in order to affect behavior.

Y ou can add operations that already exist in the model and which belong to
other objects.

« To add an operation to a class:
1 Double-click aclassin the model.
The class property sheet appears.
2 Click the Operations tab.
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The Operations page appears.

=/ Class Properties - parallelPeripheral [parallelPeripheral) [H=] E3

Script I Code Preview I Motes | Rules | Velsionlnfol Dependencies
General I Attributes | Idertifiers  Operations |Associati0ns | Inner Classes
FEEE R X AT
Mame Cods Dig| Return Tyg ~ |
= |registerPeriph registerPeriph F
2 testPort testPort ™
3 testPueSUpply testPuwSupply I
4 testhiotherB testhiotherBd [
r
m -
ml =
x
F#[e|4]E]|&]4] | 0
Inherited. .. | To belmplemented...l Add... vl

ok I Cancel | Apply | Help |

3 Click the Add Operations tool.

The Selection window appears. It contains alist of all the operations that
exist in the model, with the exception of those that already belong to the

class.
iy 2=
I ame | Code | Parent classifier | -
1= registerPeriph  registerPeriph paralelPeripheral
1= testMotheriBd  testtotherBid paralelPeripheral
2 testPwSupply  testPwSupply parallelPeripheral
1= testPart testPort paralelPeripheral
2 prirtPage printPage printer
1= prirtReport printF epart periphieral tester
& testiotherBd  testtdatherB d sCanner
[JE2 testPwSupply  testPwSupply FCANNEr
12 testPart testPort sCanner
SR P P P P | ;I
ﬁ\ Operations /
Object(z) selectad: o/11
oK Cancel |

4 Select the operations that you want to add to the class.
5 Click OK.
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The operations are added to the class and appear in the list of operations
for the class.

6 Click OK.

Preview the code of a class or an interface

Y ou can preview the code of aclass or an interface in the Code Preview page
of the Property sheet of aclass or an interface. Y ou cannot edit the code in
this window.

% To preview the code of a class:

1 Double-click aclassin the model.

The class property sheet appears.
2 Click the Code Preview tab.
The Code Preview page appears.

General | Attribubes | |dentifiers I Operations I Agzociations I Inrer Classes
Script Code Preview | Motes | Rules I Velsionlnfol Dependencies

FEEEEELTTEET ST FEAT AT T F RSP T i P800 &
Jf This file is generated by PowerDesigner /7
FEEFEELEEFET G E ST LTS F AT F AT i i dd

SEEEEFEEFRRE RS R dd T i Edd i i i iiidiidiiid
/f This file iz generated by PowerDesigner /J
SRELERESRRE AR R R R PRSP
/¢ Package declaration

#f Imports

import java.net.*:
import jawva.io.#:
import java.sgl.®:
import com.sybase.jdbc.*;

import java.util.®; -
K1N _>I_I

ok I Cancel Apply | Help |

3 Click OK.
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Displaying text in class symbols
Y ou can define the following display preferences for aclass:

Preference Description

Show attributes Displays all the attributes of the class, or limits the number
displayed to a maximum that you specify in the Limit box

Show operations Displays all the operations of the class, or limits the number
displayed to a maximum that you specify in the Limit box

Show stereotypes When selected, displays the stereotype of the class

Show constraints When selected, displays the constraints (types of business
rule) that are attached to the class

Y ou modify the display preferences for aclassin the Display Preferences
dialog box.

% To modify the class display preferences:

1 Select Tools[ Display Preferences.
or
Right-click the diagram background and select Display Preferences from
the contextual menu.

The Display Preferences dialog box appears.
2 Expand the Object View node in the Category list.
3 Sdect Class.
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The class display preferences page appears.

Dizplay Preferences

= Object Yiew
- Package

- Interface
- Altribute
- Operation
- Bzsociation
- Generalization/Rez
- Dependency
- Shaortcut
- Format
- Package
- Class
- Interface
- Bzsociation
- Generalization
- Realization
- Dependency
1

4 Maodify the class display preferences.
5 Click OK.
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Defining interfaces

Aninterfaceisatype of classthat is similar to a class but which is used to
implement the specification of an abstraction of aclass. Aninterfaceisa
collection of operations used to specify the externally visible behavior of a
class. It has no implementation of its own.

A class that implements all the operations in an interface is said to realize the
interface. A class that requires one or more operations in an interface is said
to use the interface. The interface includes the signatures of the operations of
the class. Usually, an interface specifies only alimited part of the behavior of
aclass. A class can implement one or more interfaces.

The following example shows a Name (interface) that realizes the action
GetName for an Employee (class).

GetName

Interface properties

36

An interface has the following properties:

Maximum
Property Description length
Name Name of theinterface 254
Code Reference name for the interface 254
Comment Descriptive comment for the interface —
Stereotype Subclassification of an interface derived from an —

existing one. Extends the semantics of an interface
without changing it's structure

Visibility Visibility of the interface, whose value denotes —
how it may be seen outside its enclosing name
space

Generate Indicates that the class will be automatically —

included among the objects generated from the
model when you launch the generation process
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An interface definition also includes the following properties, which are
defined on associated property sheets:

Property

Description

Attribute

Defines the characteristics of an interface

Operations

Carries out a service that effects behavior

Businessrules

A rule that your business follows. Business rules guide and
document the creation of a model

Analyzing interface properties

Visibility The visibility of an interface refers to the way in which it can be seen by
other objects. An interface that is visible to another object may influence the
structure or behavior of the object, or similarly, its own properties may be

affected by the other object.

Property Visible

Private Only to the interface itself

Protected Only to the interface and itsinherited objects
Package To all objects contained within the same package
Public To al objects in workspace

Creating an interface

There are three ways to create an interface:

¢ Create an interface symbol in the Browser

¢ Create an interface symbol directly in adiagram

¢ Addanew interface to the list of classes

Creating an interface from the Browser

< To create an interface from the Browser:

1 Right-click the Interfaces category in the Browser.

2  Select New from the contextual menu.
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The property sheet of the interface appears.
Type an interface name and an interface code.
4 Click OK.

A new interface is created in the Interfaces category.

Creating an interface from the list of interfaces

% To create an interface by inserting it in the list:
1 Select ModelO Interfaces.

Thelist of interfaces appears.

Accessing the list of interfaces

Thelist of interfacesis accessible only from adiagram. If the current
diagramis of a package, the list contains all the interfaces that exist in
the package. If the current diagram is of the model, the list contains
all the interfaces that exist in the model.

2 Click ablank lineinthelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.

Type aname and code for the interface.

Select a stereotype from the Stereotype dropdown listbox.
Select avisibility from the Visibility dropdown listbox.
Click OK.

o o b~ W

A symbol for thisinterface isinserted in the current model.

Creating an interface from a diagram

% To create an interface in a diagram:
1 Click the Interface tool in the palette toolbar.

2 Click anywherein the interface diagram.
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The following symbol appears at the click position:

Intt1

At creation, an interface is named Intfn, where n is a number assigned in
the order of the creation of objects.

Click the Pointer tool in the palette toolbar.
Double-click the new interface symbol in the diagram.
The interface property sheet appears.

Type an interface name and an interface code.

Click OK.

The newly created interface isvisible in the Browser.

Modifying interface properties

There are two approaches to modifying interface properties:

¢

¢

Modify an interface property sheet

Modify an entry in the list of interface

Modifying interface properties from its property sheet

The interface property sheet displays the definition of an interface, which you
can modify.

% To modify interface properties from its property sheet:

1

Double-click the interface in the Browser.

or

Double-click theinterface in the list of interfaces.
or

Double-click theinterface in a diagram.
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The interface property sheet opens to the General page.

= Interface Properties - Peripheral [Peripheral]

Code Preview I Motes I Rules I Wersion Info I Dependencies
General I Altributes I Operations I Inner Classes I Script
MName: eriphe |E|
LCode: IPeripheraI |=_
Comment: ;I

i
Stereatype: I j Generate: v
Yisibiliy: [ Pubiic =]

ak. I Cancel | Apply I Help I

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsO Optionsd Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

2 Typeor select interface properties.
or
Click on a page tab.
Type or select interface properties as required.

3 Click OK.

Modifying interface properties from the list of interfaces

Thelist of interfacesincludes all interfaces attached to the current model.
Y ou can modify the interface properties from the list.

% To modify interface properties from the list of interfaces:
1 Select ModelO Interfaces.
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Thelist of interfaces appears.

1 List of Interfaces Hi=] E3
BB BB X AR T B
Name Code Ge| iz~
= |Peripheral Peripheral [ Pukilis
[
[
[
[
[
[
[
L&
LY =
-8
| |
o | Hep |

2 Click theinterface that you want to modify.
An arrow appears at the beginning of the line.

Modify any of the properties of the interface directly in the list.

4 Click OK.

Adding inner classes to an interface

Aninner classis aclass definition that is defined within another (outer) class
definition. Inner classes are commonly used in Java. They help you to
improve the overall visibility of your model by allowing you to group

together classes that logically belong together.

Y ou can add inner classes to aclass or an interface.

&~ For more information on inner classes, see the section Inner classes.

Adding objects to an interface

Y ou can add an object to an interface, that already existsin the model, but
which belongs to another object.
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Y ou can add the following objects to an interface:

Object Description

Attribute Named property of an interface that defines the characteristics of
an interface

Operation Implementation of a service that can be requested from any

object of theinterface in order to affect behavior

Businessrule | Written statement specifying what the information system must
do or how it must be structured to support business needs

Y ou add an object to an interface from the list in the page corresponding to
the object, in the interface property sheet.

When you add an object to an interface in this way, you in fact create a copy
of the object. The new object exists as a unique object, and you can then
make changes to it as you would to any object in the model.

Adding an attribute to an interface

An attribute is a named property of an object that defines the characteristics
of the object.

Y ou can add attributes to an interface that already exist in the model and
which belong to other objects.

% To add an attribute to an interface:
1 Double-click an interface in the model.
The interface property sheet appears.
2 Click the Attributes tab.
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The Attributes page appears.

= Interface Properties - Peripheral [Peripheral] = E
Fiules | Extended Attributes I “erzion |nfo I Dependencies

General  Attributes I Operations I Script I CodePreviewI Motes

FEED L RRX| AT

Maime Code Comment Sh~ )
Flele]o[]2]4] | M

Inherited. .. |
ak. I Cancel | Ll I Help |

Click the Add Attributes tool.

The Selection window appears. It contains alist of all the attributes that
exist in the model, with the exception of those that already belong to the
interface.

iy gt Hl
Mame | Code | Parent classifier | -

2 owneMame ownert ame Persiztent compu...
(1= gerial 8 zefial_mum Persistent compu...

[E vendoMame  vendorMame paralelPeripheral

[JE2 periphCode...  periphCodeMame  parallelPeripheral

1= periphid penphld paralelPeripheral

I3 testM ame testhame peripheral tester

O test test_mLm peripheral tester —
[E print5peed printS peed printer

12 lager lazer prinker
E%testD ate testD ate perinheral tester ._Iv
4 Aftributes

Object(z] zelected: IW
Cancel |

Select the attributes that you want to add to the interface.
Click OK.

The attributes are added to the interface and appear in the list of
attributes for the interface.
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6 Click OK.

Adding an operation to an interface

An operation is the implementation of a service that can be requested from
any object of the class in order to affect behavior.

Y ou can add operations that already exist in the model and which belong to
other objects.
< To add an operation to an interface:
1 Double-click an interface in the model.
The interface property sheet appears.
2 Click the Operations tab.

The Operations page appears.
= Interface Properties - Peripheral [Peripheral] H= B
Rules I Extended Attibutes | Wersion |nfo I Dependencies

General I Attributes  Dperations I Script I CodePreviewI Motes

S D00 4B BX AT

Mame Code Commert Sh~ |
= |registerPeriph registerPeriph
2 testPort testPort
3 testPueSupply testPuwSupply
4 testhiotherBo testhiotherBod
=
=
=
Fl#|e|#[£]2]4] | |

0k | Cancel | Apply | Help |

3 Click the Add Operations tool.
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The Selection window appears. It contains alist of all the operations that
exist in the model, with the exception of those that already belong to the

interface.
1 Selection [ %]
iy gt Hl
Mame | Code | Parent clazsifier | -
[JE2 tegisteriPeriph  registerPeriph parallelPeripheral
[ testMotheBd  testMatherBd parallelPeripheral
[C1E testPwSupply  testPuwSupply paralelPeripheral
2 testPort testPart parallelPeripheral
= prirtPage printPage printer
& printPreport printR eport peripheral tester
& testtotherBd  testtdatherEd TCanner
1= testPwSupply  testPwSupply Foanner
& testPart testPart FCAMMER
T P m P Y b e L ;I
Eﬁ’\ Operations £
Object(z) zelected: o/11
Cancel |

4  Select the operations that you want to add to the interface.
Click OK.

The operations are added to the interface and appear in the list of
operations for the interface.

6 Click OK.

Preview the code of an interface

Y ou can preview the code of an interface or a classin the Code Preview page
of the Property sheet of an interface. Y ou cannot edit the code in this
window.

% To preview the code of an interface:
1 Double-click aninterfacein the model.
The interface property sheet appears.
2 Click the Code Preview tab.
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The Code Preview page appears.
= Interface Properties - Intfl [Intfl) M= E
General | Adtributes I Operations I Inner Classes I Script

Code Preview |

Motes | Rules | Wersion Info | Dependencies

{

1]

FELEESLETEET TS F ST AT AT FTP 80780077 A
Jf This file is generated by PowerDesigner /7
FEEFEELEEFET G E ST LTS F AT F AT i i dd

/¢ Package declaration

/4 Imports
public interface Intfl
Void Operli():

Void Operz():

Int attrl:
-
_>l_I

ok I Cancel Apply | Help |

3 Click OK.

Displaying text in interface symbols

46

Y ou can define the following display preferences for an interface:

Preference

Description

Show attributes

Displays all the attributes of the interface, or limits the
number displayed to a maximum that you specify in the Limit
box

Show operations

Displays all the operations of the interface, or limits the
number displayed to a maximum that you specify in the Limit
box

Show stereotypes

When selected, displays the stereotype of the interface

Show constraints

When selected, displays the constraints (types of business
rule) attached to the interface

Y ou modify the display preferences for an interface in the Display
Preferences dialog box.



Chapter 2 Building an Object-Oriented Model

% To modify the interface display preferences:

1 Select Tools[ Display Preferences.
or
Right-click the diagram background and select Display Preferences from
the contextua menu.

The Display Preferences dialog box appears.
2 Expand the Object View node in the Category list.

3  Select Interface.

Display Preferences

LCategony:

=I- Object Wiew |
- Package

- Class v Show dttributes ————— - Show Operations

I (O] & Al
- Attribute

. Dperation  Limit: |3 © Limnit; |3

- Agzociation

- Feneralization/Fe:
- Dependency v Show sterentype
- Shorkzut

[=- Farmnat

- Package

- Clags

- Interface

- Agzociation

- Feneralization

- Realization [

- Dependency
Crae okl =
4 | i _>|_| Default | Seths Defaultl
aK I Cancel Help

¥ Show constraints

4 Modify the interface display preferences.
5 Click OK.
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Defining attributes

48

Attributes define the characteristics of a class. A class may have none or
several attributes. An attribute is a named property of a class that describes
the range of values that instances of the property may hold. Each object in a
class has the same attributes, but the values of the attributes may be different.

Attribute names within a class must be unique. Y ou can give identical names
to two or more attributes only if they exist in different classes.

Y ou can cresate attributes for the following objects of an OOM:
¢ Class

¢ Interface

Y ou can attach attributes to an Identifier.
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Attribute properties

An attribute has the following properties:

Maximum
Property Description length
Parent Object to which the attribute belongs to 254
Name Name of the attribute 254
Code Reference name for the attribute 254
Comment Descriptive comment for the attribute —
Stereotype Subclassification of an attribute derived from an —
existing one. Extends the semantics of an attribute
without changing it's structure
Data Type Set of instances that share the same operations, —
abstract attributes, and relationships, and
semantics
Visihility Visihility of the attribute, whose value denotes —
how it may be seen outside its enclosing name
space
Multiplicity Specification of the range of allowable —
cardinalities that a set may assume
Initial value Initial value of the attribute —
Changeability | Specifiesthat the value of the attribute cannot be | —
modified once the object has been initialized
Length Maximum number of characters —
Precision Number of places after the decimal point, for data | —
values that can take a decimal point
Domain Name of the associated domain —
Static Defines the attribute as static, meaning it cannot —
be modified
Derived Indicates that the attribute isa calculated formula | —
Identifier When selected, converts the attribute into a —
primary key after generation of the OOM to a
PDM
Property When selected, converts the attribute into a —

property after generating PowerBuilder objects
from the OOM
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An attribute definition also includes business rules, which are defined on
associated property sheets.

Analyzing attribute properties
The following attribute properties each have several default values from
which you can select from:
¢ DataType
¢ Vishility
¢ Multiplicity

Data Type

Y ou can select one of the following instances as a data type for an attribute:

Boolean
Byte
Char
Double
Float

Int

Long
Short

Visibility

Property Visible

Private Only to the attribute itself

Protected Only to the attribute and its inherited objects

Package To al objects contained within the same package

Public To al objects
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Multiplicity

The cardinality of each of an attribute is called the multiplicity.

Cardinality Number of instances in relation
0..0 None

0.1 None or one

0.* None to infinity

11 Oneto one

1. Oneto infinity

*

Infinity

Y ou can change the default format of cardinalities from the registry:

HKEY _CURRENT_USER\ Sof t war e\ Sybase\ Power Desi gner
7\ Model Options\d d
MiltiplicityNotation = 1 (0..1) or 2 (0,1)

Creating an attribute

There are three ways to create an attribute;

¢ Create an attribute symbol in the Browser
¢ Add anew attribute to the list of attributes

¢ Create an attribute from aclassin a diagram

Creating an attribute from the Browser

< To create an attribute from the Browser:

1 Right-click the Attributes category in the Browser.

2 Select New from the contextual menu.
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The property sheet of the attribute appears.

= Attribute Properties - attrl [attrl]) Hi=E3
MHotes I Fules I “erzion |nfo I Dependencies I
Geneidl | Detal | StandardChecks | Additional Checks
Farent: |D bk anager Ty
Mame: Iattr1 |E|
LCode: Iattr1 |=_
Comment: ;I
o
Stereotype: j

0k I Cancel | Apply | Help |

Type an attribute name and an attribute code.
Click OK.
A new attribute is created in the Attributes category.

Creating an attribute from the list of attributes

% To create an attribute by inserting it in the list:
1 Select ModelO Attributes.
Thelist of attributes appears.

Accessing the list of attributes

Thelist of attributes is accessible only from a diagram. If the current
diagramis of a package, the list contains all the attributes that exist in
the package. If the current diagram is of the model, the list contains
all the attributes that exist in the model.

2 Click ablank lineinthelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.
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Type an attribute name and an attribute code.
4 Click the Stereotype column.

5 Select a stereotype from the Stereotype dropdown listbox.
or
Type a stereotype in the Stereotype column.

6 Click the Data Type column.

7  Select adatatype from the Data Type dropdown listbox.
or
Type adatatype in the Data Type column.

Click the Visibility column.
Select avalue from the Visibility dropdown listbox.
10 Click the Multiplicity column.

11 Select acardinality value from the Multiplicity dropdown listbox.
or
Type a cardinality value in the Multiplicity column.

12 Type the name of the class to which you want to associate the attribute in
the Parent column.

13 Click OK.
The attribute is created for the class.

Creating an attribute from a class in a diagram
Y ou can create an attribute from aclass or an interface in adiagramin the
same way.
% To create an attribute from a class in a diagram:
1 Double-click aclassin the model.
The class property sheet appears.
2 Click the Attributes tab.
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The Attributes page appears. It lists attributes defined for the class.

= Class Properties - scanner [scanner] Hi= E3
Script I Code Previewl Motes I Fules I Versionlnfol Dependenciesl
General Attributes I Identifiers | Operations | Assaciations | Inner Classes
FEI3 BEEX AT
Rlatme Code Dig|  Data Typ =]
= |flatBed flatBed [v hoolsan
2 resolution resalution v iint
ml -
r =
o -
GEIRIEAETEIRN | |
inherted.. | add. v |
0k I Cancel | Apply | Help |

3 Clickablank lineinthelist.

or

Click the Add a Row tool.

An arrow appears at the beginning of the line.

4 Type an attribute name and an attribute code.

Click OK.

The attribute is created for the class and appearsin the list of attributes

for the class.
6 Click OK.

Modifying attribute properties

There are two approaches to modifying attribute properties:
¢ Modify the property sheet of an attribute

¢ Modify an entry inthelist of attributes
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Modifying attribute properties from its property sheet
The attribute property sheet displays the definition of the attribute, which you
can modify.
« To modify attribute properties from its property sheet:
1 Double-click the attribute in the model.
The attribute property sheet appears.

=| Attribute Properties - dbManager [dbManager] !EE
Motes | Rules | “Wersion Info | Dependencies
General | Detal | StandadChecks |  Addiional Checks
Parent: |Sh0w8t0re
Mame: IdbManager
LCode: IdbManager
Comment:
-
Stereotype: j

k. I Cancel | Apply | Help |

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting Tool s Options] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

2 Typeor select attribute properties as required.
3 Click on the Detail tab.
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The general properties of the attribute, in addition to those on the general

page, appear.
= Attribute Properties - dbManager [dbManager] [_ (O] x|
Motes | Fules I Wersion Info I Dependencies I
General Detail | Standard Checks I Additional Checks

Data type: Static: r

Wisibility: [ Private Derived: r

Multiplsity: | Identifier: [

Iritial walue: | Property: I

=
=
Changeailty: [ Changeatle =]
Length: I Frecision: I

<.

Dornain: I <Morne:

ak. I Cancel | Apply I Help I

4 Typeor select attribute properties as required.
5 Click OK.

Modifying attribute properties from the list of attributes

The list of attributes includes all attributes attached to the current model. Y ou
can modify the attribute properties from the list.

< To modify attribute properties from the list of attributes:
1 Select Model( Attributes.
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Thelist of attributes appears.

1 List of Attrnibutes Hi=E3
B BREX A LB
Iame - Caode Dis| Sterectype | Data Type | Wisibilty | =
= |flatBed flatBed [+ hoolean Private
2 lazer lazer [+ hoolean Private
E owvnerilame ouvnertlame [+ String Private
4 periphCoderame periphCodeiMame [+ String Private
5 periphld periphld [+ String Private
B printSpeed printSpeed [+ int Private
7 resolution resolution [+ int Private
8 =erial # setial_num [+ String Private .
g test # test_num [+ int Private
10 testDate testDate [+ date Private ;
11 testhlame testhlame [+ String Private =
17 wendnrhlame wendnhame = Strinn Private |
| | 15
oK I Cancel | Apply | Help |

Click the attribute that you want to modify.

An arrow appears at the beginning of the line.

Modify any of the properties of the attribute directly in thelist.

Click OK.

Attaching an attribute to a domain

If you attach an attribute to a domain, the domain supplies the data type and
related data characteristics. It may also indicate check parameters, and
businessrules.

< To attach an attribute to a domain:

1

Double-click aclassin the model.

The class property sheet appears.

Click the Attributes tab.

The Attributes page appears listing attributes associated with the class.

Click an attribute in the list.

An arrow appears at the beginning of the line.

or

Click the Properties tool.

Double click the arrow at the beginning of the line.
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The attribute property sheet opens to the General page.

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsO Optionsd Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

5 Click the Detail tab.

= Attribute Properties - peniphld [periphld]

General  Detail INotes I Fules I \-"ersionlnfol Dependenciesl

Data type: j Static: I
Visibilty: [ Private Derived: r
Hultiplicity: I |dentifier: I
Initial value: | Property: I

LChangeability: IChangeabIe

=

=

=

Length: l— Frecision: l—
i [

Diomain: I

ak. I Cancel | Apply I Help I

6 Select adomain from the Domain dropdown listbox at the bottom of the
dialog box.

7 Click OK.

Y ou return to the Attributes page. In the Data Type attribute, the
domain’s data type replaces the data type previously defined for the
attribute.

8 Click OK.
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Copying an attribute to another class

Y ou can copy an attribute from one class and add it to another class. If the
class already contains an attribute with the same name or code as the copied
attribute, the copied attribute is renamed. For example the attribute
PERIPHLD isrenamed PERIPHLD2 when it is copied to a class which
already contains an attribute PERIPHLD.

% To copy an attribute to another class:
1 Double-click aclassin the model.
The class property sheet appears.
2 Click the Attributes tab.
The Attributes page appears.
3 Click the Add Attributes tool.

A selection box appears. It lists attributes attached to all other classesin
the model.

i Selection [Object Model::Peripheral Package]

iy Iy Ht B

I ame | Code | Classifier -
(1= senial # senal_num Persistent compu...
[E ownetame  ownertame Perzigtent compu...
= test #t test_nurm peripheral tester

[ testMame testMame peripheral tester

= testD ate testDate peripheral tester

= laser lazer printer _
= printSpeed printSpeed printer

8= Hatked flatBed sCanner -
P = | LIJ
I attributes £

Object(z) selectad: 0/10

Cancel | Help |

Select one or more attributesin the list.

Click OK.

The copied attributes appear in the list of attributes for the current class.
6 Click OK.
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Displaying text in attribute symbols

60

An attribute has the following display preferences:

Preference Description

Show visibility Displays the attribute as an icon, with markers, or using
keywords

Show datatype When selected, displays the datatype of the attribute in the

attribute symbol

Show initial value

When selected, displays theinitial value of the attribute in the
attribute symbol

The visibility of an attribute in a class or an interface can be displayed in one
of the following ways:

Visibility When selected

Icon Displays the attribute as an icon

Markers Displays the visibility of the attribute as a marker:
- (private), # (protected), + (public), or * (package)

Keywords Displays the visibility of the attribute as aword:

private, protected, public, or package

Y ou modify the display preferences for an attribute in the Display
Preferences dialog box.

% To modify the display preferences:

1 Select Tools[ Display Preferences.

or

Right-click the diagram background and select Display Preferences from
the contextua menu.

The Display Preferences dialog box appears.

2 Expand the Object View node in the Category list.
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3 Select Attribute.

Dizplay Preferences

= Object Yiew
- Package
- Class

- Bzsociation
- Generalization/Rez
- Dependency
- Shaortcut
- Format
- Package
- Class
- Interface
- Bzsociation
- Generalization
- Realization
- Dependency
1

4 Madify the attribute display preferences.
5 Click OK.
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Defining identifiers

An identifier isa class attribute, or a combination of class attributes, whose
values uniquely identify each occurrence of the class. Anidentifier isthe
OOM equivalent of a CDM identifier or aprimary key or an alternate key in
aPDM.

Each class must have at least one identifier. If a class has only one identifier,
than it is designated by default as the primary identifier for the class. A
primary identifier is the main identifier for aclass.

Y ou can attach attributes or business rules to an identifier.

Identifier properties

An identifier has the following properties:

Maximum

Property | Description length
Name Name of theidentifier 254
Code Reference name for the identifier 254
Comment | Descriptive comment for the identifier —
Class Name of the class to which the identifier belongs to 254
Primary Indicates that the identifier is the primary identifier of | —
identifier | theclass. There can only be one primary identifier for

agiven class

An identifier definition also includes the following properties, which are
defined on associated property sheets:

Property Description

Attribute Defines the characteristics of an identifier

Businessrules | A rulethat your business follows. Business rules guide and
document the creation of a model
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Creating an identifier

Y ou can create an identifier from aclass.

< To create an identifier:

1

Double-click aclassin the model.

The class property sheet opens to the General page.
Click the Identifier tab.

The Identifier page appears.

=| Clase Properties - printer [printer]

Script I Code Previewl Motes I Rules I Versionlnfol Dependenciesl
General I Attributes  Identifiers I Operations I Azzociations I Inner Classes
FE0 $RBX AT
Mame Codle Parert Cre * |
=
=)
=]
ik IR TEIRN | |
ak. I Cancel | Apply I Help |

Click ablank linein thelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.

Type aname and code for the identifier.
Click OK.
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Adding attributes to an identifier

Y ou can add attributes to an identifier.

«» To add attributes to an identifier:
1

From the identifier property sheet, click the Attributes tab.

The Attributes page appears. It lists the attributes currently defined for
theidentifier.

T_ Identifier Properties - 1dtf_16 [Idtf_16])

General  Attributes | Motes | Rules | Version Infa |

=l N SR W e
Marme Code Parent Crg |
£l4]el+18]3]«| | N
ak. I Cancel | Apply I Help I
2 Click the Add Attributes tool.

A list of attributes defined for the class appears.

i Selection [TUTORIAL::HISTORY)

&

it Bl
Hame | Code | Clazzifier |
[JE TITLE PRICE  TITLE PRICE HISTORY
CIE TITLE TEXT  TITLE TEXT HISTORY
[T TOTAL SAL.. TOTAL SALES HISTORY
L] Attributes f
Object(s] selected: IT
: Cancel | Help |
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3 Select checkboxes for one or more class attributes that you want to
designate as an identifier.

4 Click OK in each of the dialog boxes.

Modifying identifier properties
There are two approaches to modifying identifier properties:
¢ Modify the property sheet of an identifier
¢ Modify an entry in the list of identifiers

Modifying identifier properties from its property sheet

Theidentifier property sheet displays the definition of the identifier, which
you can modify.

« To modify identifier properties from its property sheet:
1 Double-click theidentifier in the model.

Theidentifier property sheet appears.

T_ Identifier Properties - 1dtf_3 [Idtf_3)

General |Attributes| Motes | Rules | Versionlnfol Dependenciesl

Hame: IEI
Code: [la_3 [=
Commenk: ;I

-
Class: |Class3

™ Primany identifier

k. I Cancel Apply Help
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Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsO Options Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

2 Typeor select identifier properties as required.
3 Click OK.

Modifying identifier properties from the list of identifiers
Thelist of identifiersincludes all identifiers attached to the current model.
Y ou can modify the identifier properties from the list.

« To modify identifier properties from the list of identifiers:
1 Select Modelld Identifiers.

Thelist of Identifiers appears.

1 Ligt of ldentifiers H=l 3
B BB X | M| Ll
Mame - Code Parent Creation Date Creator |
= ey 1 KE™ _1 AUTHOR  Wednesday, Sugusijcharto
2 Key_1 KE™ _1 HISTORY  Wednesday, Sugusijcharto
3 Wey_2 KEY _2 PUBLISHER {Wednesday, Sugusijcharto
4 Key_3 KEY _3 STORE Wednesday, Augusijcharto
5 Key_4 KE™ _4 TITLE Wednesday, Augusijcharto
E Key_5 KEY _5 DISCOUNT Wednesday, Sugusijcharto
7 Key_B KEY 6 ROYALTY Wednesday, Sugusijcharto
g Wey_7 KEY _¥ SALE Wednesday, Augusijcharto
g Key_& KEY _8 PICTURE  Wednesday, Sugusijcharto —
10 Key_9 KEY 9 TITLEAUTH {Wednesday, Sugusijcharto ;
4| | 3|
aK I Cancel | Apply | Help |

2 Click the identifier that you want to modify.
An arrow appears at the beginning of the line.

Modify any of the properties of the identifier directly in the list.
Click OK.
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Defining operations

An operation is a service that can be requested from an object to effect
behavior. It has a name and a list of parameters. An operationisa
specification of atransformation or query that an object may be called to
execute.

Operation names within a class must be unique. Y ou can give identical names
to two or more operations only if they exist in different classes.

Operation properties

An operation has the following properties:

Maximum
Property Description length
Parent Object to which the operation belongsto 254
Name Name of the operation 254
Code Reference name for the operation 254

Comment Descriptive comment for the operation —

Stereotype Subclassification of an operation derived from an —
existing one. Extends the semantics of an operation
without changing it's structure

Return Type | A list of values returned by acall of the operation. —
If there are no values returned by the operation, the
return type valueis null

Visibility Visihility of the operation, whose value denotes —
how it may be seen outside its enclosing name
space

Event Significant occurrence that has alocation in time —
and space. An event can trigger a state transition

Abstract Indicates that the operation cannot be instantiated —
and therefore has no direct instances

Fina Indicates that the operation cannot be redefined —

Static Defines the operation as static, meaning it cannot —
be modified

An operation definition also includes business rules, and parameters, which
are defined on associated property sheets.
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Analyzing operation properties

The following operation properties each have several default values from

which you can select from:
¢ Vishility
¢ Stereotype

Visibility
Property | Visible
Private Only to the operation itself
Protected | Only to the operation and its inherited objects
Package To all objects contained within the same package
Public To al objects

Stereotype

Stereotype | Description

constructor ‘ Operation that creates and initializes an instance of aclass

Creating an operation

There are three ways to create an operation:;
¢ Create an operation symbol in the Browser
¢ Add anew operation to the list of operations

¢ Create an operation from aclassin adiagram

Creating an operation from the Browser

% To create an operation from the Browser:
1 Right-click the Operations category in the Browser.
2 Select New from the contextual menu.

The property sheet of the operation appears.
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3
4

Type an operation name and an operation code.
Click OK.
A new operation is created in the Operations category.

Creating an operation from the list of operations

% To create an operation by inserting it in the list:

1

10

Select Model Operations.
The list of operations appears.

Accessing the list of operations

Thelist of operationsis accessible only from a diagram. If the current
diagramis of a package, the list contains all the operations that exist
in the package. If the current diagram is of the model, the list contains
all the operations that exist in the model.

Click ablank lineinthelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.
Type an operation name and an operation code.
Click the Stereotype column.

Select a stereotype from the Stereotype dropdown listbox.
or
Type a stereotype in the Stereotype column.

Click the Return Type column.

Select areturn type from the Return Type dropdown listbox.
or
Type areturn type in the Return Type column.

Click the Visibility column.
Select avalue from the Visibility dropdown listbox.
Click OK.

The operation is created for the class.
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Creating an operation from a class in a diagram

Y ou can create an operation from a class or an interface in adiagramin the
same way.

70

% To create an operation from a class in a diagram:

1

Double-click a classin the model.

The class property sheet appears.

Click the Operations tab.

The Operations page appears. It lists operations defined for the class.

=| Claze Properties - scanner [gcanner] !EE

Script I Code Previewl Motes I Rules I Versionlnfol Dependenciesl
General  Attributes I |dentifiers I Operations I Associations I Inner Claszes

=== R el R gl R
Mame Cods Dis|  Data Typ~|
= |flstBed flstBied [+ boolean
2 resalution resolution [ irt
[
[
[
[
HEIRIEIEIEIR] | "
Inheried.. | Add. ¥ |

ak. I Cancel | Apply I Help |

Click ablank linein thelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.

Type an operation name and an operation code.

Click OK.

The operation is created for the class and appearsin the list of operations
for the class.

Click OK.
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Modifying operation properties

There are two approaches to modifying operation properties:

¢

¢

Modify the property sheet of an operation

Modify an entry in the list of operations

Modifying operation properties from its property sheet

The operation property sheet displays the definition of the operation that you
can modify.

% To modify operation properties from its property sheet:

1

Double-click aclassin the model.
The class property sheet appears.
Click the Operations tab.

The Operations page appears. It lists operations associated with the
class.

Click the operation that you want to define.
An arrow appears at the beginning of the line.

Click the Properties tool.
or
Double-click the arrow at the beginning of the line.
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The operation property sheet opens to the General page.

= Operation Properties - registerPenph [registerPeriph) [_ (O] =]

Extended Attributes I Werzion Info I Dependencies
General I Parameters | Implementation | Mates | Rules
Parent: ||:ara||e|F'eripheraI
MName: i i |E|
LCode: IlegisterF‘eriph |=_
Comment: ;I

=
Stereatype: I j Abstract: I
Beturn Type: IVDid j Final: I
Wisibility: I Public j Static: I

ak. I Cancel | Apply I Help I

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsO Optionsd Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

5 Typeor select operation properties.
or
Click on a page tab.
Type or select operation properties as required.

6 Click OK.

Modifying operation properties from the list of operations

Thelist of operations includes all operations attached to the current model.
Y ou can modify the operation properties from thelist.

« To modify operation properties from the list of operations:
1 Select ModelO Operations.
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The list of operations appears.

1 List of Operations Hi=E3
Bl BB X M 7T
MName  w Cade Commert | Sterectype| Return Wiz =
= | preview previen Wi Pubilic
2 printPage printPage Wi Pubilic
3 printReport printReport file: Pubilic
4 registerPeriph registerPeriph Wi Pubilic
5 registerPeriph registerPeriph Wi Pubilic
B registerPeriph registerPeriph Pubilic
¥ testhiotherBo testhotherBd hoolean Public
g testhiotherBo testhotherBd hoolean Public
9 testhiotherBo testhotherBd hoolean Public
10 testPort testPort hoolean Publicé
11 testPart testPor hoolean PLblic—
172 testbnrt testDnrt hnnlaan B i =
< I T
ak I Cancel | | Apply I | Help I

2  Click the operation that you want to modify.

An arrow appears at the beginning of the line.

Modify any of the properties of the operation directly in thelist.
4  Click OK.

Adding constructors and destructors to a class

A constructor is a special type of operation that creates and initializes an
instance of aclass.

A destructor, on the other hand, is the complement of a constructor in that it
is an operation that it deinitializes and destroys the class instance. Y ou can
only create a default destructor for a given class, and only if the current
object language for the OOM is PowerBuilder.

Y ou can create constructors and destructors only from a class, from the
Operations page of the class property sheet.

Constructor and destructor names are assigned automatically by
PowerDesigner and you cannot modify them.

Y ou cannot declare a Return Type for a constructor.
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Y ou can create two types of constructor for a given class:

Default
Copy

A Default constructor has no parameters.

Adding a Default constructor and destructor to a class

74

Y ou can define only one Default constructor and one Default destructor
(PowerBuilder only) for any given class.

If the current object language of the OOM is Analysis or Java, you can create
only one Default constructor and no Default destructor for aclass. The
constructor has the same name as the class to which it belongs.

If the current object language of the OOM is PowerBuilder, you can create
one Default constructor and one Default destructor for aclass. The
constructor has the name "constructor” and destructor has the name
"destructor".

To add a Default constructor and destructor to a class:

1 Double-click aclassin the model.

2 Click the Operations tab.

3 Click the Add button.

4 Select Default Constructor/Destructor from the dropdown list.
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If the current object language of the OOM is Analysis or Java, a Default

constructor is created at the end of the list of operations for the class. It

has the same name as the class to which it belongs:

=l Class Properties - printer [printer]

Script I Code Pleviewl Motes | Fules | \-"ersionlnfol Dependencies
General I Attributes I Identifiers  Operations |.&ssociati0ns| Inner Classes
HEODB 2R X M4 T
Maime Code Dis| Return Tyg « |
1 printPage printPage ¥
2 parirter parirter [+
-
=
=
=
=
=
ml -
ml =
ul .4
GEIRIRIEIEIKD| I 1
Inherited... I Iobelmplemented...l Add... vl

ak. I Cancel | Apply I Help I

If the current object language of the OOM is PowerBuilder, a Default
constructor and a Default destructor is created at the end of the list of

operations for the class. They have the names constructor and destructor:

=l Class Properties - printer [printer]

Script I Code Pleviewl Motes | Fules | \-"ersionlnfol Dependencies
General I Attributes I Identifiers  Operations |.&ssociati0ns| Inner Classes

OB FBRRaX AT

Maime Code Dis| Return Tyg « |
1 printPage printPage [+
2 conztructor conzstructor [+
5 destructor destructar [+
I
~
~
~
~

-

ol =

ol >

GEIRIRAETEIRY | B

4

Inherited... I Iobelmplemented...l Add...

ak. I Cancel | Apply I Help
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Adding a Copy constructor to a class

The body of a Copy constructor contains a copy of the attributes of the class
that exist at the moment of the creation of the constructor.

When you create a Copy constructor, it has the same as that of the class,
prefixed by the keyword new. It has a default parameter that you can modify,
or you can add other parameters.

If the class is an instance of another class, the attribute names within the body
of the Copy constructor operation are the same as those in the parent class.

Y ou can define only one Copy constructor to any given class.

% To add a Copy constructor to a class:
1 Double-click aclassin the model.
2 Click the Operations tab.
3 Click the Add button.
4  Select Copy Constructor from the dropdown list.

A Copy constructor is created at the end of the list of operations for the
class. It has the same name as the class to which it belongs.

=| Claze Propertieg - printer [printer] M=l 3
Motes | Rules I Extended Attributes I Wersion Infa | Dependencies I
General I Attributes Operations | Agzsociations I Seript I Code Preview
FEaR iR X A TL

Mame Code Comment | Sterectype| Returm |4
= |printPage printPage woid
2 printer printer Copy const
-
=
b4
IR EIEIEAK] | ANy
,WI gdd ......... i I
ak Cancel | Apply | Help |
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Adding operations to a class

Y ou can add an operation to a class in one of the following two ways:

¢

¢

Add a duplicate operation

Add an operation from a parent class

Adding a duplicate operation to a class

A duplicate operation is an operation that creates and initializes an instance
of aclasswithin the class.

When you create a duplicate operation, it has the name Duplicate, which you
can modify.

Y ou can define only one duplicate operation to any given class.

To add a duplicate operation to a class:

1

2
3
4

Double-click aclassin the model.

Click the Operations tab.
Click the Add button.
Select Duplicate Operation from the dropdown list.

A duplicate operation, the name Duplicate, is created at the end of the

list of operations for the class.

= Class Properties - parallelPeripheral [parallelPeripheral)

Motes I Rules

General I Attributes

Extended Attributes I Werzion |nfo I Dependencies

Operations

Aszociations I Script I

iz = = L e =0 - R i

Code Preview

Mame Code Commert | Sterectype| Return <
= |registerPeriph registerPeriph Wi
2 testPort testPort haolzan
3 testPeeSupily testPe Supply baolesn
4 testhictherBel testhotherBel haolzan
5 Duplicate Duplic:ate Duplicate  parslelPer
-
IR CAFIEAKN | |
e I — I
ak Cancel | Apply | Help |
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Adding an operation from a parent class

78

Y ou can add to a class an operation that belongs to a parent class. The new
operation has the same signature (name and parameters) as the original
operation, but does not have its other properties.

Once you add an operation to a class in this way, you can modify only the
code implementation of the operation. Y ou cannot modify the signature of

the operation.
« To add an inherited operation to a class:
1 Double-click aclassthat islinked to a parent class in the model.
2 Click the Operations tab.
3  Click the Inherited button.

The Inherited Operations window appears showing the operations that
belong to al the parent classes of the class.

i Inherited Operations H=l 3
Parent Operation Name = |
= |paralelPeripheral registerPeriph
2 parallelPeripheral testPaort
3 parallelPeripheral testPw Supply
4 parallelPeripheral testhatherBad
=
i~
=
Flt[e]¢]8]2]4 | i

4 Select an operation.
5 Click the Override button.
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A copy of the operation is added to the list operations for the class.

= Class Properties - printer [printer] Hi=] E3

Motes I Rules I EHtendedAttributesI Versionlnfol Dependenciesl
General I Sttibutes  Operations IAssociations I Script I Code Preview

FEIA3tRRX AT
Marme Code Cormment Shoa|
= |printPage prirtPage
2 testPort testPort Cry
=
=
=
El#le|e[[2]] | 0
v
aK | Cancel | Apply | Help |

Adding Getter and Setter operations to a class

Getter or a Setter operations are special types of operations that you create
for an attribute. Y ou create a Getter or a Setter operation type from the list of
attributes of a class. For each attribute, you can create one Getter, one Setter
operation, or both a Getter and a Setter operation.

Y ou create Getter or a Setter operations for sending areceiving data values
between fields.

Operation Description

Getter Returns avalue from afield

Setter Putsavalueinto afield

% To add a Getter and a Setter operation to a class from an attribute:
1 Double-click aclassin the model.
The class property sheet appears.
2 Click the Attributes tab.
The Attributes page appears.

3 Select one or more attributes.
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4 Click the Add button.

= Class Properties - DbManager [DbManager] = E
Code Preview | MHotes Fiules I “Yerzion Info I Dependencies
General Attributes Operations I Associations I Script
BEaBsRaX ATL

Maime Code Comment Sh~)
1 CEFAULT_JOBCDR! DEFAULT _JDBCORI i Defautt JOBC
CEFAULT_TIMECSUT :DEFAULT_TIMECUT (f Time out dela
-
g errar errar N Errar code
G errorStr errorstr i Error text
¥ url url NJDBC databaz:
i uzer user i zer name B
9 passward passward N Password -
10 databaze databaze i Databaze na =
11 needReconnect needReconnact ifMeed reconne; x|
Fli|e|4[3]2]¢] 2l
Inherited.. | Add. W
—_ et Operation
Set Operation Aoply | Help |
Get/Set Dperations

5 Select Get/Set Operations from the dropdown listbox.

The operations are created for the attributes. Y ou can visualize them in
the list of operations of the class.

6  Select the Operations tab.

80



Chapter 2 Building an Object-Oriented Model

The newly created operations appear at the bottom of the list of
operations for the class. They are grayed indicating that their names can
not be modified.

= Class Properties - DbManager [DbManager] M= E
Code Prewview I Motes | Riules | Werzion Info I Dependencies
General I Attributes Operations | Aszociations I Script
FEEE R X AT

Mame Code Comment Shd
16 setDatak setDatak I 5et database
17 getStatement getStatement I Get statement
15 getConnection getConnection I Set statement
19 getErrorstr getErrorstr I Get error text
20 hasErrar hasErrar liTest itthere i
21 showeStatus shoveStatus N Dizplay mess
22 getConnection getConnection Ge
23 getStatement getStatement Ge
24 =etConnection =etConnection Sewr
25 =etStatement =etStatement Se =
x
F[E[e]4]8]8]4] | »
{ To Implement... | Add.. W I
ok | Cancel | Apply | Help |

7 Click OK.

Creating an implementation operation
When you create arealization link between a class and an interface in which

the class implements the interface, you create an operation in the class that
implements the interface.
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o,

% To create an implementation operation:

1 Double-click aclassthat islinked to an interface by arealization link.
2 Click the Operations tab.

=| Clazs Propertieg - parallelPeripheral [parallelPeripheral] !EE

Code Preview I Motes | Rules I Wersion Info I Dependencies I
General I Attibutes  Operations IAssociations I Inner Classes I Script

el NN Y

Mame Code Parert Cre * |
= |redisterPeriph regizterPeriph Peripheral PiUnknoy
2 testPort testPort Peripheral PiUnknoy
3 test Py Supgply testPuwSupply Peripheral PiUnknoy
4 testhiotherBod testhiother B Peripheral PiUnknoy

Flt[e|4]E]|2]4]

-
[14 | »1] 4

Inherited... | Iobelmplemented...l Add.. vl

o]

Cancel |

Ay | Help

3 Click the To be implemented button.

The To Be Implemented Operations window appears. It contains alist of
all the operations of the interface that can be implemented from the class.

4 Select an operation from the list.

i To be Implemented Operations Hi=E3
Parert Opetation Marme |
1 Peripheral registerPeriph
-,

3 Peripheral testPy Supply

4 Peripheral testhotherBd
=
=
=

FlE|[e|¥[8]2]] 2

Implement |

Clogse

5 Click the Implement button.

A copy of the operation is created in the class.
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6 Click Close.

The newly created operation is added to the end of the list of operations
for the class. It is grayed, indicating that its name cannot be modified.

=/ Class Properties - parallelPeripheral [parallelPeripheral] [Hi[=] [E3

Code Preview I Motes | Rules I Werzion Info I Dependencies
General I Attributes  Operations |Associations I Inner Classes I Script
HEODB 2R X M4 T
ame Cocle Parent Cre =~ |
= |redisterPeriph redgisterPeriph Peripheral P;Unknay
2 testPart testPaort Feripheral P Unknoy
3 testPwSupply testPwSupply Feripheral P Unknoy
4 testhiatherBad testhiotherBd Feripheral P Unknoy
3 testPort testPort Feripheral P Unknoy
-
=
b4
IR EAETEIRY | 0
Inherited... I To belmplemented...l Add.. W |

ak. I Cancel | Apply I Help I

7 Click OK.

Modifying the code of an implementation operation

Y ou can modify the code of an implementation operation from the
Implementation page of the operation property sheet.

& For information on how to create an implementation operation, see the
section Creating an implementation operation.

% To modify the code of an implementation operation:

1 Double-click animplementation operation in the list of operations of a
class that implements an interface.

2 Click the Implementation tab.
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The Implementation page appears.

=| Operation Properties - testPort [testPort] [_ (O] ]

Generall Parameters  Implementation |N0tes I Fulesz I Wersion Infol Dependenciesl

Iboolean testPort()

{
+

I

-

[[r\Body A Excepfions ¥ Pre-candition j Pl 4] (A
QK I Cancel | Apply | Help |

3 Typeor modify code directly in the window.
or
Click atab at the bottom of the edit window and type or modify code.

4 Click OK.

Copying an operation to another class

Y ou can copy an operation from one class and add it to another class. If the
class aready contains an operation with the same name or code as the copied
operation, the copied operation is renamed. For example the operation
testPort is renamed testPort2 when it is copied to a class which already
contains an operation testPort .

% To copy an operation to another class:
1 Double-click aclassin the model.
The class property sheet appears.
2 Click the Operations tab.
The Operations page appears.
3 Click the Add Operations tool.

84



Chapter 2 Building an Object-Oriented Model

A selection box appears. It lists operations attached to all other classesin

the model.

1 Selection [Object Model::Peripheral Package]

iy Eh gt Bl
Mame | Code | Classifier -
2 prirtReport printF eport peripheral tester
= prirtPage printPage prifter
C1E preview preview FCanner
[JE2 tegisteriPeriph  registerPeriph FCanner
& testPart testPort sGanner
[JE2 testPwSupply  testPwSupply TCANNET I
B testhotherBd  testMotherBd scanner
& registerPeriph  registerPeriph Peripheral -
P > A LI_I
A ¥ [ operstions f

Object(z) zelected: o/11

Cancel | Help |

4  Select one or more operationsin the list.

Click OK.

The copied operations appear in the list of operations for the current

class.
6 Click OK.

Displaying text in operation symbols

An operation has the following display preferences:

Preference

Description

Show visibility

Displays the operation as an icon, with markers, or using
keywords

Show return type

When selected, displays the return type of the operation in
the operation symbol

Show parameters

When selected, displays the parameters of the operation in
the operation symbol
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The visibility of an operation in aclass or an interface can be displayed in
one of the following ways:

Visibility When selected

Icon Displays the operation as an icon

Markers Displays the visibility of the operation as a marker:
- (private), # (protected), + (public), or * (package)

Keywords Displays the visibility of the operation as aword:

private, protected, public, or package

Y ou modify the display preferences for an operation in the Display
Preferences dialog box.

% To modify the display preferences:

1 Select Tools[ Display Preferences.

or

Right-click the diagram background and select Display Preferences from
the contextua menu.

The Display Preferences dialog box appears.

2 Expand the Object View node in the Category list.

3 Select Operation.

Display Preferences
Lategony:
- Object View |
- Package
. Class IV Show Yisikility
- Interface © Use jcons

- Farmat

- Dependency
Crae okl =
4 | i _>|_| Default | Seths Defaultl

- Attribute
= [ paration & Use markers
- fgsociation " Use keywords
- Feneralization/Fe:
- Dependency

- Shorkzut

¥ Show feturn type

- Package [ Show parameters
- Clags

- Interface

- Agzociation

- Feneralization

- Realization [

aK I Cancel Help
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4 Modify the operation display preferences.
5 Click OK.
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Defining parameters

A parameter is a specification of avariable that can be changed, passed, or
returned. Parameters are used only for operations.

A parameter aways has a direction, which indicates the flow of information.

Parameter properties

A parameter has the following properties:

Maximum

Property | Description length
Parent Operation to which the parameter belongs to 254
Name Name of the parameter 254
Code Reference name for the parameter 254
Comment | Descriptive comment for the parameter —
Data Type | Set of instances that share the same operations, —

abstract attributes, and relationships, and semantics
Array Used in generating and reverse engineering for Java —

and PowerBuilder. When selected, arranges attributes

into table format
Parameter | Direction of information flow of the parameter 254
Type

Direction The choice you make in the Direction dropdown listbox indicates what value

is returned when the parameter is called by the operation during the execution
process.
Y ou can set the following values for the direction:
Value | Description
In Input parameter passed by value. Thefinal value may not be modified

and information is not available to the caller

IN\Out | Input parameter that may be modified. The final value may be modified
to communicate information to the caller

Out Output parameter. The final value may be modified to communicate
information to the caller
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Creating a parameter

Y ou can create parameters only from an operation. Y ou create parameters
from the Parameters page in the operation property sheet.
% To create a parameter:
1 Double-click an operation in the model.
2 Click the Parameters tab.
The Parameters page appears.

3 Click the Add a Row tool
or

Click the first row.
A parameter is created.

=| Operation Properties - registerPeriph [registerPeriph) !E

Extended Attributes | Werzioh Infa | Dependencies
General Paramneters I Implementation I Matesz I Rules
== R e Y

Maime Code Commert D ~ |

parami

ltle]v[2]] (] | Ne
,TI Cancel | Apply | Helm |

4 Double-click the arrow at the beginning of the line.

A confirmation box appears asking you if you to confirm the creation of
the parameter.

5 Click OK
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The parameter property sheet opens to the General page.

=| Parameter Properties - param1 [param1]) [ (O] x]
General |
Bzt |registerPeriph
Hame: =]
LCode: |param1 |=_
Comment: |
E
Data Type: IInt j
Parameter fIn/0ut |
[ ok | caesd | zopb | Her |

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsC] OptionsC] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

6 Typeanameand code.

7  Select avalue from the Direction dropdown listbox.
In/Out is the default direction value.

8 Click OK in al the open dialog boxes.
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Defining generalizations

A generalization relationship between classes shows that the subclass shares
the structure or behavior defined in one or more superclasses. You use a
generalize to show a"is-a" relationship between classes.

Y ou can create a generalization only from one class to another class, or from
one interface to another interface. Y ou can also create a generalization
between a shortcut of a classto a class, or between a shortcut of ainterface to
ainterface. If the link is oriented, only the parent object can be the shortcut.

Y ou can create only one generalization between two given objects.

==Pemsistents=
parallelFeripheral

scanner

- periphld

- wvendordame

- periphCodeName

- flatBed :boolean

: String ! t
: String Gnrlz - rezalution :int
: String = li + preview (void)

+ testPort (raid)

+ registerPeriph (woid)

+ testPwSupply (uoid)
+ testhdotherBd (woid)

+ registerPeriph (vaid)
+ testPort (void)

+ testPwSupply (void)
+ testhotherBd (void)

: boolean
:boolean
: boolean

cboolean
cboolean
cboolean

Generalization properties

A generalization has the following properties:

Maximum

Property | Description length
Name Name of the generalization 254
Code Reference name for the generalization 254
Comment | Descriptive comment for the generaization —
Parent Class or interface to which the generalization belongs | 254

to
Child Class or interface that belongs to the generalization 254
Stereotype | Subclassification of a generalization derived froman | —

existing one. Extends the semantics of a

generalization without changing it's structure
Visibility | Visibility of the generdization, whose value denotes | —

how it may be seen outside its enclosing name space
Virtua Used in generation (except for Javaand —

PowerBuilder)
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Analyzing generalization properties

The following generalization properties each have several default values
from which you can select from:

¢ Vishility
¢ Stereotype

Visibility
Property Visible
Private Only to the generalization itself
Protected Only to the generalization and its inherited objects
Package To all objects contained within the same package
Public To al objects

Stereotype
Stereotype | Description

implementation | Specifies that the child object inherits the implementation of
the parent object but that it does not make public its interfaces,
nor support them, thus violating its substitutability

Creating a generalization

Y ou can create a generalization only from a classto a class, or from an
interface to an interface.

% To create a generalization:
1 Click the Generalization tool in the palette toolbar.

2 Drag the generalization from the child class to the parent class, or from
the child interface to the parent interface.
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The link appears between the two objects.

Dragging a generalization to a different class

Y ou can change the class or interface at either end of a generalization
by clicking the generalization to select it, pressing down CTRL, and
dragging one of the attach points to a different class or interface.

3 Click the Pointer tool in the palette toolbar.
or
Click the right mouse button.

Y ou rel ease the Generalization tool.
4  Double-click the new generalization in the model.

The generalization property sheet opensto the General page.

= Generalization Properties - extends (extends)

General | Motes I Rules I Wersion Infol

MName: extends
LCode: Iextends |=_
Commet: ;I
=
Parent: IE Frame ﬂ
Child: [8 showstore -]
Stereotyps: | <] Vit I
Visibilty: { Public i

k. I Cancel | Apply | Help |

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsC] Options] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

5 Typeageneralization name and a generalization code.
6 Click OK.
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Modifying generalization properties
There are two approaches to modifying generalization properties:
¢ Modify the property sheet of the generalization
¢ Modify an entry in thelist of generalizations

Modifying generalization properties from its property sheet
The generalization property sheet displays the definition of the
generalization, which you can modify.
% To modify generalization properties from its property sheet:
1 Double-click the generalization in the model.
The generalization property sheet appears.

= Generalization Properties - extends (extends)

General | Notes I Rules I ‘Wersion Infol
MName:
LCode: Iextends |=_
Commet: -
=
Parent: IE Frame ﬂ
Child: [8 showstore -]
Stereotyps: | <] Vit I
Visibilty: { Public i
,TI Cancel | Apply | Help

2 Typeor select generalization properties.
or
Click on a page tab.
Type or select generalization properties as required.

3 Click OK.
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Modifying generalization properties from the list of generalizations

Thelist of generalizationsincludes all generalizations attached to the current
model. Y ou can modify the generalization properties from the list.

« To modify generalization properties from the list of generalizations:
1 Select Model Generalizations.

Thelist of generalizations appears.

+ List of Generalizations

[ [O] %]
B O 4 BE XA TLE
Matme - Codle Generalized Classifisr | Specialized Classi =
= |derives derives Frame ShowStare
« | o
ITI Cancel | Apply | Help |

2 Click the generalization that you want to modify.

An arrow appears at the beginning of the line.

Modify any of the properties of the generalization directly in the list.

4  Click OK.

Displaying text in generalization symbols

A generalization has the following display preferences:

Preference When selected

Show name Displays the name of the generalization
Show stereotypes | Displays the stereotypes of the generalization
Show constraints

Displays the constraints (business rules) of the generalization
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Y ou modify the display preferences for a generalization in the Display
Preferences dialog box.

% To modify the display preferences:

1

Select Tools[] Display Preferences.

or

Right-click the diagram background and select Display Preferences from
the contextual menu.

The Display Preferences dialog box appears.
Expand the Object View node in the Category list.
Select Generalization.

The Generalization display preferences appears.

Dizplay Preferences

LCategony:

= Object Yiew

- Package
- Class

- Interface

- Altribute

- Operation
- Azsociation

- Dependency
- Shaortcut

[=- Format

- Package

- Class

- Interface

- Bzsociation
- Generalization
- Realization

- Dependency

Crom Cornbsl
EEE

= G eneralization/Fe:

[

V¥ Show name
¥ Show stereotype

¥ Show constraints

_>|J LDiefault | Seths Defaultl

aK I Cancel Help

4 Modify the generalization display preferences.
5 Click OK.
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Defining associations

Association Ends

An association represents a structural relationship between objects of
different classes. An association is drawn as a solid line between pairs of
classes.

Y ou can define an association between two classes, or between a class and an
interface.

An association may have a name to clarify the nature of the relationship
between the associated classes. The name of the association is usually
omitted when end names are used.

Each end of an association may have a name that describes the role that each
class plays as viewed by the opposite class.

“<<Persistentz=
Femsistent computer

- serial # : String
- ownerdame : String

0.7
personaleomputers
Potential link between domputer and peripharal
0.
peripheral

Feripheral

registerPeariph fwoid)

testPort (woid) :boolean
testPwSupply fwoid) : boolean
testhdotherBd (voidy : boolean

+ + + +
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Association properties

An association has the following properties:

Maximum
Property Description length
Name Name of the association 254
Code Reference name for the association 254
Comment Descriptive comment for the association —
Stereotype Subclassification of an association derived from —
an existing one. Extends the semantics of an
association without changing it's structure
Aggregation/ | Indicates whether the association is an —
composition aggregation or acomposition
Role A One end of an association. Each role can have a 254
name and a cardinality. You can make arole
navigable or not, or change its visibility
Role B One end of an association. Each role can have a 254
name and a cardinality. You can make arole
navigable or not, or change its visibility
Multiplicity Minimum and maximum number of instancesthat | —
the association can have
Ordering Indicates that the association isincluded in the —
ordering that sortsthe list of associations by their
order of creation.
Navigable Indicates whether or not information can be —
transmitted between the two objects that are
linked by the relationship
Changesbility | Specifiesif the value of the association can be —
modified or not once the object has been
initialized
Visihility Visihility of the association, whose value denotes | —
how it may be seen outside its enclosing name
space
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Creating an association

Y ou can create an association between two classes or between a class and an

interface:
¢ inadiagram
+ fromthelist of associations

¢+ fromthe Browser

Creating an association outside of a diagram

When you create an association from the list of associations or from the
Browser, you must select the two classes that are linked by the association.

% To create an association in a diagram:

1 Click the Association tool in the palette toolbar.

2 Drag the association link from one class to another.

The link appears between the two classes.

<<Peristents>

Feripheral

Persistent computer zsed

- ownerName : Stiing

+
- serial # : String *
+
o

regizterFeriph fwoid)
testPort (void)

testPwSupply (void)
testhotherBd froid)

: boolean
: boolean
: boolean

the attach points to a different class.

Dragging an association to a different class
Y ou can change the class at either end of an association by clicking
the association to select it, pressing down CTRL, and dragging one of

3 Click the Pointer tool in the palette toolbar.
or
Click the right mouse button.

Y ou release the Association tool.

4 Double-click the new association in the model.
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The association property sheet opens to the General page.

T_ Association Properties - Asscl (Asscl)

MName: |EI

LCode: |=_

Commet: ;I
=

Fiaole & I

Class & IE Peripheral ﬂ

Fole B: I

Clazz B: IE Pergistent computer j

k. I Cancel | Apply | Help |

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsC] OptionsC] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

Type an association name and an association code.
Type aname and code for Role A.

Type aname and code for Role B.

Click OK.

o N o O

Analyzing cardinality properties

Each end of an association is called a Role. A role has its own properties and
cardinality. Y ou can define one of the two roles as being an aggregation or a
composition.
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Association role properties

Multiplicity

Ordering

Y ou can define the following properties for each of the two roles of an
association:

¢ Multiplicity
¢ Ordering
¢ Vishility

The cardinality of each of the two roles of an association is called the
multiplicity. The multiplicity indicates the maximum and minimum number
of values each role can have.

Cardinality Number of instances
0..0 None

0.1 None or one

0.* Noneto infinity

1.1 Oneto one

1. Oneto infinity

* Infinity

Y ou can define the ends of an association as being ordered or sorted.

Property Indicates

Sorted That the set of objects at the end of an association are arranged
according to the way they are defined in the model

Ordered That the set of objects at the end of an association are arranged
according to in a specific order

Unordered That the end of the association is neither sorted nor ordered
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Visibility

The visibility of an association refers to the way in which it can be seen by
other objects. An association that is visible to another object may influence
the structure or behavior of the object, or similarly, its own properties may be
affected by the other object.

Property Visible

Private Only to the association itself

Protected Only to the association and its inherited objects
Package To al objects contained within the same package
Public To al objects

Aggregation/composition of an Association

Y ou can define one of the roles of an association as being either an
aggregation or a composition in the Aggregation/composition group box.

Property Description

Aggregation | An form of association that specifies the relationship between two
classes of the same |evel

Composition | A form of aggregation of an association in which the class attached
to the association role may be a part of only one composite at atime

Container Specifies which of the two roles is an aggregation or a composition

Indicator Indicates that the association is an aggregation or a composition

Changing an association into an associative class

Y ou can transform an association into an associative class linked by two
associations. Next, you can attach class attributes to this associative class,
that you could not attach to the association.

The associative class gets the name and code of the association. Y ou can
define cardinality properties for each of the two associations created between
the new class and the two existing classes.

% To change an association into an associative class:
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The association context menu appears.
2 Select Changeto Class from the context menu.

An associative class with two associations replaces the association. The
associative class takes the name of the original association.

Modifying association properties
There are two approaches to modifying association properties:

¢ Modify the property sheet of an association

¢ Modify an entry in the list of associations

Modifying association properties from its property sheet
The association property sheet displays the definition of the association,
which you can modify.
« To modify association properties from its property sheet:
1 Double-click the association in the model.

The association property sheet appears.

T_ Association Properties - Asscl [Asscl)

General |Cardinality| Mobes | Rules | Werzion Infol

Narne: IEI

LCode: |=_

Cormmert: ;I
-

Role & |

Clazs A I@ Peripheral j

Role B: I

Class B: IE Persistent computer j

ak. I Cancel | Apply I Help I

2 Typeor select association properties.
or
Click on a page tab.
Type or select association properties as required.
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3 Click OK.

Modifying association properties from the list of associations

The list of associations includes all associations attached to the current
model. Y ou can modify the association properties from the list.

« To modify association properties from the list of associations:
1 Select ModelJ Associations.
The list of associations appears.
i Ligt of Aszociations

B O L BEBRX A TL

[_1O] ]
Mamne - Code Comment Sterectype| ClazsB Cla: =
= | Assc] Azsc] Persistert ciPeripl
2 Potertial link betvwe | Potential_link_betw Persistert ciPeripl
| | v
ak. I Cancel | | Apply I | Help I
2 Click the association that you want to modify.

An arrow appears at the beginning of the line.
3 Modify any of the properties of the association directly in the list
4 Click OK.

Modifying cardinality properties

The Cardinality page of the association property sheet displays the definition
of the roles, which you can modify.

« To modify association cardinality properties:
1

Double-click the association in the model.
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The association property sheet appears.
2 Click the Cardinality tab.
The Cardinality page appears.

=_ Association Properties - Potential link between compu. .. [Il=] E3

Extended Attributes | Werzion Info I Dependencies I
General Cardinality I Motes | Fues
 [Rialad) sy Rl (8 s

IF'elipheraI IF'ersistent camputer
izibility: “izibility:
|| | |Pubic =l
Multiplicity: DOrdering: b iltiplicity: Ordering:
ID.." j IUnordered j ID.." j IUnordered j
[~ Mavigable ™ Mavigable
—Iv Agoregation / Composition
Container:  Role & & RoleB
Indicatar; & fggregation ¢ Composition

ak. I Cancel | Apply I Help

Select properties for role A and for Role B.

Select the Aggregation/Composition checkbox.
Select Aggregation/Composition group box options.
Click OK.

o o b~ W
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Displaying text in association symbols
Y ou can define the following display preferences for an association:

Preference Description

Show name When selected, displays the name of the association

Show constraints | When selected, displays the constraints (business rules) of the
association

Show rolenames | When selected, displays the name of the association roles

Name attached to | When selected, the name of the role remains attached to it
its symbol when it is moved. When not selected, role name can be
moved anywhere in the model

Multiplicity Displays the cardinality of the relationship. Y ou can choose
between showing the actual number of instances (String)or
the symbol at the end of the relationship (Symbol)

Y ou modify the display preferences for an association in the Display
Preferences dialog box.

% To modify the association display preferences:

1 Select Tools[ Display Preferences.
or
Right-click the diagram background and select Display Preferences from
the contextual menu.

The Display Preferences dialog box appears.
2 Expand the Object View node in the Category list.
3 Select Association.
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The Association display preferences appears.

Display Preferences

-~ General
= Dbiect View
- Clazs
- Interface
- Ailtribute
- Dperati
ation
- Dependency
- Generalization
- Realization
- Format
- Clazs
- Interface
- Bzsociation
- Dependency
- Generalization
- Realization
- Package
- Mote
- Syrnbol

LI

4 Maodify the association display preferences.
5 Click OK.
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Defining dependencies

A dependency is arelationship between two modeling elements, in which a
change to one modeling element (the independent element) will affect the
other modeling element (the dependent element).

The dependency relationship indicates that one class or interfacein a
component diagram uses the services or facilities of another class or
interface.

peripheral tester Feripheral
- test# cint Test peripheral dependenay
- testHame : String -—_— =
- testhate :date
+ printReport (woid) : file

registerFeriph (woid)

testPort (woid) : boolean
testPuwSupply (void) : boolean
testhdotherBd (voidy : boolean

+ + + +

Dependency properties

A dependency has the following properties:

Maximum
Property Description length
Name Name of the dependency 254
Code Reference name for the dependency 254
Comment Descriptive comment for the dependency —
Independent Indicates that the two objects linked by the 254
dependency are totally independent from one
another
Dependant Indicates that the two objects linked by the 254
dependency are dependant, and therefore any
changesin one object will affect the other
Stereotype Pre-defined or user defined instance of the —
dependency
Parent Name of the parent object of the dependency 254
Child Name of the child object of the dependency 254
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Analyzing dependency properties

Stereotype Y ou can select a stereotype for a dependency from the following several

default values:

Stereotype | Description

access Public contents of the target package that can by accessed by the
source package

bind Source object that instantiates the target template using the given
actual parameters

cal Source operation that invokes the target operation

derive Source object that can be computed from the target

friend Source object that has special visibility towards the target

import Everything that is declared as public in the target object becomes
visible to the source object, asif it were part of the source object
definition

include Source use case incorporates the behavior of another use case at a
location that is specified by the source

instantiate Specifies that operations on the source class create instances of the
target class

refine Degree of abstraction of the source object is finer than that of the
target object

trace Specifies that thereis an historical link between the source object
and the target object

use Specifies that the semantics of the source object are dependent on
the semantics of the public part of the target object

Creating a dependency

Y ou can create a dependency between two classes, two interfaces, or between
aclassand an interface. Y ou create dependenciesin adiagram.

% To create a dependency:

1 Click the Dependency tool in the palette toolbar.

2 Drag the dependency link from the child class or interface to the parent
classor interface.
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The link appears between the two objects.

Dragging a dependency to a different class

Y ou can change the class at either end of a dependency by clicking
the dependency to select it, pressing down CTRL, and dragging one of
the attach points to a different class.

3 Click the Pointer tool in the palette toolbar.
or
Click the right mouse button.

Y ou rel ease the Dependency tool.
4  Double-click the new dependency in the model.
The dependency property sheet opens to the General page.

%_ Dependency Properties - Test peripheral dependency __ . [Hl[=] B3

General | Motes I Rules I Wersion |nfo

MName: est peripheral dependency

LCode: ITest_peripheral_dependency |EI

Commet: ;I
=

Independent: I B Peripheral j

Dependent: I B peripheral tester ﬂ

Stereotype: I j

k. I Cancel | Apply | Help |

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsC] Options] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

5 Type adependency name and a dependency code.
6 Select a stereotype from the dropdown listbox.
7 Click OK.
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Modifying dependency properties
There are two approaches to modifying dependency properties.

¢+ Modify the property sheet of a dependency
¢ Modify an entry in thelist of dependencies

Modifying dependency properties from its property sheet
The dependency property sheet displays the definition of the dependency,
which you can modify.
% To modify dependency properties from its property sheet:
1 Double-click the dependency in the model.
The dependency property sheet opens to the General page.

%_ Dependency Properties - Test peripheral dependency __ . [Hl[=] B3

General | Motes I Rules I Wersion |nfo

MName: est peripheral dependency

LCode: ITest_peripheral_dependency |EI

Commet: ;I
=

Independent: I B Peripheral j

Dependent: I B peripheral tester ﬂ

Stereotype: I j

k. I Cancel | Apply | Help |

Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsC] OptionsC] Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

2 Typeor select dependency properties.
or
Click on a page tab.
Type or select dependency properties as required.
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3 Click OK.

Modifying dependency properties from the list of dependencies

Thelist of dependenciesincludes all dependencies attached to the current
model. Y ou can modify the dependency properties from the list.

« To modify dependency properties from the list of dependencies:
1 Select Model O Dependencies.

The list of dependencies appears.

i Ligt of Dependencies

B Y EBEX| MR LB

Mame - Code
= | Test peripheral de Test_peripheral_dep

[ [O] %]

Independent Okject | Dependent Okject  *)
Peripheral petipheral tester

4

-
[14] i) 4 |

Help

aK I Cancel | Apply |

Click the dependency that you want to modify.
An arrow appears at the beginning of the line.

Modify any of the properties of the dependency directly in thelist.
Click OK.

Displaying text in dependency symbols

A dependency has the following display preferences:

Preference When selected

Show name

Displays the name of the dependency

Show stereotypes | Displays the stereotypes of the association

Show congtraints | Displays the constraints (business rules) of the association
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Y ou modify the display preferences for a dependency in the Display
Preferences dialog box.

% To modify the display preferences:

1

Dizplay Preferences

LCategony:

Select Dependency.

= Object Yiew

- Package
- Class

- Interface

- Altribute

- Operation
- Bzsociation

- Shaortcut

[=- Format

- Package

- Class

- Interface

- Bzsociation

- Generalization
- Realization

- Dependency

- Generalization/Rez

[

-
Crem Cornbool
4 I I 4

Select Tools[] Display Preferences.

Right-click the diagram background and select Display Preferences from
the contextual menu.
The Display Preferences dialog box appears.

Expand the Object View node in the Category list.

The Dependency display preferences appears.

V¥ Show name
¥ Show stereotype

IV Show constraints

LDiefault | Seths Defaultl

aK I Cancel Help

4 Modify the dependency display preferences.
5 Click OK.
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Defining realizations

A redlization is arelationship between a class and an interface. It shows that
the class realizes the operations offered by the interface. In thiskind of
relationship, the interface is called the specification element and the classis
called the implementation element. The class implements the specification of
theinterface.

Y ou can also create aredlization between a shortcut of an interface and a
class, or between a shortcut of a class and ainterface. If thelink is oriented,
only the parent object can be the shortcut.

Although you can create more than one realization link between a class and
an interface, you should create only one, because the interface can only
realize one action for the class. When you generate from an OOM, if more
than one realization exists between a class and an interface, awarning
message is generated.

The arrowhead at one end of the realization always points towards the

interface.
“<Persistent==
parallelFeripheral
Peripheral - periphld : String
+ registerPeriph tvaid) Implements - periphCodeMame :Str?ng
+ testPort (void) boolean b} oo oo - vendorName : String
+ testPwSupply (woid) : boolean + registerPeriph {woid)
+ testdotherBd (void) : boolean + testPort (woid) : boolean
+ testPwSupphy (void) : boolean
+ testhlotherBd (wvoid) : boolean

Realization properties

A realization has the following properties:

Maximum
Property | Description length
Name Name of the realization 254
Code Reference name for the redlization 254

Comment | Descriptive comment for the realization —

Interface Name of the interface that carries out the redlization 254

Class Name of the class that for which the realization is 254
carried out

Stereotype | Pre-defined or user defined instance of theredlization | —
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Creating a realization

Y ou can create arealization only from a class to an interface.

% To create a realization:
1 Click the Realization tool in the pal ette toolbar.
2 Drag therealization from the class to the interface.

The link appears between the two objects.

Dragging arealization to a different class

Y ou can change the class or interface at either end of arealization by
clicking the realization to select it, pressing down CTRL, and dragging
one of the attach pointsto a different class or interface.

3 Click the Pointer tool in the palette toolbar.
or
Click the right mouse button.

Y ou release the Realization tool.
4 Double-click the new redlization in the model.

The realization property sheet opens to the General page.

#_ Realization Properties - Implements [Implements]

General | Motes | Rules | Wergion Infol

Narne: EMmerits IEI
LCode: IImpIements |=_
Cormmert: ;I

-
Interface: I@ Peripheral j
Class: I@ parallelPeripheral j
Sterectype: I j

ak. I Cancel | Apply I Help
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Opening property sheets at last accessed page

Property sheets open to the General page by default. However, you
can choose to open property sheets at the last page accessed by
selecting ToolsO Optionsd Dialog, and selecting the option Keep
Last Tab in the Property Sheets groupbox.

5 Typearedlization name and arealization code.
6 Select a stereotype from the dropdown listbox.
7 Click OK.

Modifying realization properties

There are two approaches to modifying realization properties:
¢ Modify the property sheet of arealization
¢ Modify an entry in the list of realizations

Modifying a realization from its property sheet

The realization property sheet displays the definition of the realization, which
you can modify.
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« To modify realization properties from its property sheet:
1 Double-click theredlization in the model.
The realization property sheet appears.

#_ Realization Properties - Implements [Implements]

General | Motes | Rules | Wergion Infol

Mame: EMents IEI
LCode: IImpIements |=_
Comment: ;I

-
Interface: I@ Peripheral j
Class: I@ parallelPeripheral j
Sterectype: I j

ak. I Cancel | Apply I Help

2 Typeor select realization properties.
or
Click on a page tab.
Type or select realization properties as required.

3 Click OK.
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Modifying a realization from the list of realizations

The list of redlizations includes al realizations attached to the current model.
Y ou can modify the realization properties from the list.

« To modify realization properties from the list of realizations:
1 Select Model Redlizations.

Thelist of realizations appears.

1 List of Realizations !EE
BB 4 BRBX MR L E

Intertace

Implemernts Implemernts

aK I Cancel | Apply | Help |

2 Click the realization that you want to modify.
An arrow appears at the beginning of the line.

Modify any of the properties of the realization directly in the list.
4  Click OK.

Displaying text in realization symbols

A realization has the following display preferences:

Preference When selected

Show name Displays the name of the realization

Show stereotypes | Displays the stereotypes of the realization

Show congtraints | Displays the constraints (business rules) of the realization
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Y ou modify the display preferences for arealization in the Display
Preferences dialog box.

% To modify the display preferences:

1

Dizplay Preferences

LCategony:

= Object Yiew

- Package
- Class

- Interface

- Altribute

- Operation
- Azsociation

- Dependency
- Shaortcut

[=- Format

- Package

- Class

- Interface

- Bzsociation

- Generalization
- Realization

- Dependency

Crom Cornbsl
EEE

= G eneralization/Fe:

[

Select Tools[] Display Preferences.

V¥ Show name
¥ Show stereotype

¥ Show constraints

_>|J LDiefault | Seths Defaultl

Right-click the diagram background and select Display Preferences from
the contextual menu.

The Display Preferences dialog box appears.

Expand the Object View node in the Category list.
Select Realization.
The Realization display preferences appears.

Cancel

L5

Help

4 Modify the redlization display preferences.
5 Click OK.
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Defining domains

Domains help you identify the types of information in your project. They
define the set of values for which an attribute is valid. Applying domainsto
attributes makes it easier to standardize data characteristics for attributesin
different classes.

In an OOM, you can associate the following information with a domain:
+ Datatype, length, and precision
¢  Check parameters

¢ Busnessrules

Domain properties

Each domain definition includes the following properties:

Maximum
Property | Description length
Name Name for the domain 254
Code Reference name for the domain 254

Comment | Descriptive label for the domain —

Datatype | Form of the data corresponding to the domain, such —
as numeric, a phanumeric, Boolean, or others

Length Maximum number of characters —

Precison | Number of places after the decimal point, for data —
values that can take a decimal point

A domain definition can also include the following properties, which have
associated values or information used by attributes attached to the class:

Property Description

Standard checks | Check parameters defined for the domain

Additional Domain constraints or validation rules not defined by standard
checks check parameters
Rules Business rules attached to the domain

120



Chapter 2 Building an Object-Oriented Model

Creating adomain

Y ou create a domain from the list of domains.

Accessing the List of Domains

Y ou can access the List of Domains from the current model, or by right
clicking the appropriate model node in the Browser, and selecting
New(] Domain from the contextual menu.

< To create adomain:

1

Select Model (D Domains.
Thelist of available domains appears.

Click ablank lineinthelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.
Type adomain name and a domain code.
Click Apply.

The creation of the new domain is committed.
Click the new domain line.

An arrow appears at the beginning of the line.

Click the Properties tool.
or
Double-click the arrow at the beginning of the line.
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The property sheet for the new domain appears.

=l Domain Properties - Domn1 [Domnl]

Motes | Fules I “erzion Infa I Dependencies
Genetal | StandadChecks | Addtional Checks
MName: IIdentifieri |E|
LCode: IIdentifier |=_
Comment: ;I

H
Data type: I j
Length: I Precisian: I_

ak. I Cancel | Apply I Help

7 Select adatatype.
Specify length and precision as required.

& For information on data types and selecting a data type for a
domain see the following sections Indicating data type, length, and
precision and Selecting a data type for a domain from the list.

8 Click on apage tab.
Type or select domain properties as required.

9 Click OK

Y ou return to the List of Domains.
10 Click OK.

or

Click another domain line.

Indicating data type, length, and precision

The data types that you can select in a OOM depend on your current object

language.
Length and The properties length and precision do not apply to all data types. Depending
precision on data type, length may indicate a maximum or afixed number of
characters.
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Undefined data
type

Inthelist of available data types, a variable indicates where you have to type
alength or precision, asfollows:

Variable | Replace with

%n Length

%s Length with precision
%p Decimal precision

All object languages allow you to select the <undefined> data type. The
<undefined> data type indicates which domains remain without data types. If
an <undefined> data type is present when you generate your database, it is
replaced by the default data type for your database.

Selecting a data type for adomain

The list of standard
data types

Y ou can select adatatype for adomain in two ways:
¢ Directly from the List of Domains
¢ From the property sheet for the domain

When you select adata type for adomain from its property sheet, you can
choose adatatype from alist of standard data types availablein
PowerDesigner. Thislist presents the available data typesin a more
structured and complete format than the abbreviated format used in the data
type dropdown listbox in the list of domains.

Selecting a data type for a domain from the list

% To select a data type for a domain from the list:

1 Select ModelD Domains.

Thelist of domains appears.
2 Click the domain that you want to define.

An arrow appears at the beginning of the line.
3 Click the Data Type attribute.

A dropdown listbox appears.
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4 Select adatatype from the dropdown listbox.

Undefined data type

If you do not want to select a data type immediately, you can choose
the <Undefined> data type. When you generate Java or PowerBuilder
objects, this data type is replaced by the default data type for your
target object language.

5 Click OK.

Selecting a data type for a domain from its property sheet

% To select a data type for a domain from its property sheet:
1 Select ModelD Domains.
The List of Domains appears.
2 Click the domain to define.
An arrow appears at the beginning of the line.

3 Click the Propertiestool.
or
Double-click the arrow at the beginning of the line.

The domain property sheet appears.
4  Select adatatype from the Data Type dropdown list box.

Selecting a data type from alist of standard data types

Y ou can select adatatype from alist of standard data types by
clicking the Question Mark button at the end of the Data Type
dropdown listbox, and selecting the radio button for a data type from
the list that appears.

5 Type the maximum number of characters for the dataitem in the Length
box.

6 If the datatype can include values that take a decimal point, type the
number of places after the decimal point in the Precision box.

7 Click OK.
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The change of datatype appearsin thelist of domains.

Undefined data type

If you do not want to select a data type immediately, you can choose
the <Undefined> data type. When you generate the database, this data
type is replaced by the default data type for your target object
language.

Selecting a data type from a list of standard data types

Y ou can select adatatype from alist of standard data types. Thisis the same
list that is available in the Conceptual Data Model. PowerDesigner
automatically maps the standard data type to an OOM data type.

The length and precision are properties that do not apply to all data types.
Furthermore, depending on data type, length may indicate a maximum or a
fixed number of characters.

The classes bel ow indicates the data types for which you can specify:
¢ Fixedlength
¢  Maximum length

¢ Decimal precision

125



Defining domains

Numeric data types

Character data
types

126

Conceptual data type | What it stores Length? | Precision?

Integer 32-bit integer — —

Short Integer 16-bit integer — —

Long Integer 32-bit integer — —

Byte 256 values — —

Number Numbers with a fixed Fixed v
decimal point

Decimal Numbers with a fixed Fixed v
decimal point

Float 32-hit floating decimal Fixed —
numbers

Short Float Less than 32-bit floating | — —
decimal number

Long Float 64-bit floating decimal — —
numbers

Money Numbers with afixed Fixed v
decimal point

Serial Automatically Fixed —
incremented numbers

Boolean Two opposing values — —
(trueffalse; yes/no; 1/0)

Conceptual datatype | What it stores Length?

Characters Character strings Fixed

Variable Characters Character strings Maximum

Long Characters Character strings Maximum

Long Var Characters Character strings Maximum

Text Character strings Maximum

Multibyte Multibyte character strings | Fixed

Variable Multibyte Multibyte character strings | Maximum
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Time data types

Other data types

Conceptual data type

What it stores

Date

Day, month, year

Time Hour, minute, and second

Date & Time Date and time

Timestamp System date and time

Conceptual datatype | What it stores Length?
Binary Binary strings Maximum
Long Binary Binary strings Maximum
Image Images Maximum
Bitmap Images in bitmap format (BMP) | Maximum
OLE OLE links Maximum
Other User-defined data type —
Undefined Not yet defined datatype —

% To select a data type from a list of standard data types:

1 Select ModelD Domains.

The List of Domains appears.
2 Click the domain to define.

An arrow appears at the beginning of the line.

3 Click the Properties tool.

or

Double-click the arrow at the beginning of the line.

The domain property sheet appears.
4 Click the Question Mark button next to the Data Type dropdown listbox.

listbox.

Selecting from the Data Type dropdown listbox
Y ou can also select a data type directly from the Data Type dropdown
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A list of standard data types appears.

Standard Data Types
" Integer " Characters " Binary
™ Shart integer  Variable characters  Long binay
" Long integer " Long characters
= Byte ' Lang var characters
= Mumber  Test  Bitmap
" Decimal © Multibpte  Image
= Float © Variable multibyte  OLE
" Short float
 Lang float C Date
= Money © Time
 Serial i Date & time
" Boolean © Timestamp
Code: I— Length: I— Precizion: I_
QK. I Cancel | Help |

Click the radio button corresponding to the data type you want to apply.
The code for the data type appears in the Code box.

Undefined data type
If you do not want to select a data type immediately, you can choose
the Undefined data type.

Type the maximum number of characters for the data type in the Length
box.

If the data type can include values that take a decimal point, type the
number of places after the decimal point in the Precision box.

Click OK.
The change of data type appears in the Data Type box.
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Modifying domain properties

Y ou can modify domain properties from its property sheet.

When you modify a domain, you can choose to automatically update the
following properties for attributes using the domain:

¢

¢

¢

Datatype
Check parameters

Businessrules

To modify domain properties:

1

Select Model O Domains.

The List of Domains appears.

Click adomain from the list.

An arrow appears at the start of the line.

Click the Properties tool.
or
Double-click the arrow at the start of the line.

Accessing a property sheet from the Browser
Y ou can also access a domain property sheet by double-clicking the
appropriate domain node in the Browser.

The Domain property sheet appears.

Type changes to domain properties.

or

Click on a page tab.

Type or select domain properties as required.

Click OK.

If the domain is used by one or more attributes, an update confirmation
box appears asking if you want to modify domain properties for the
attributes using the domain.

If the domain is not used by any attributes, then you do not receive the
update confirmation box.

Select the properties that you want to be updated for al attributes using
the domain.

Click Yes.
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Defining check parameters
Check parameters are set of conditions which data must satisfy to remain
valid. They are used principally in for usein a CDM or aPDM.

There are two types of check parameters:

Can be
Parameter type Description attached to

Standard parameters | Common data constraints which definea | Attributes
datarange. For example minimum and Domains
maximum values for an attribute

Additional check SQL expression defining adata Attributes
parameters constraint using the %MINMAX%, Domains

%LISTVAL%, and %RULES% variables
that are instantiated with standard

parameter values

Validation rule Businessrulethat is defined as a server Classes
expression, and is attached to one of the Attributes
following listed objects Domains

Setting standard check parameters for objects

Standard parameters indicate common data constraints. The following table
lists standard parameters:

Parameter Description

Minimum Lowest acceptable numeric value

Maximum Highest acceptable numeric value

Default Value assigned in absence of an expressly entered value

Format Dataformat (for example, 9999.99)

Unit Standard measure

Uppercase Forces al alphabetical charactersto uppercase

Lowercase Forces al alphabetical charactersto lowercase

Cannot Modify | Protects from changes, results in a nonmodifiable attribute in
the class

List of Values | Authorized values
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% To set standard parameters:
1 Click the Standard Checks tab in the property sheet of a domain or an

attribute.
The Standard Checks page appears.
=| Attribute Properties - dbManager [dbManager] H= B3
Motes | Rules | Wersion |nfo Dependencies
General | Detail Standard Checks Additional Checks

— Walues

Minimum; I | === | ® i)

— List of values

b EirriLrn: I

Default: I

-

alue

r— Characteristics

I™ Uppercase
I Lowercase

Format: I
Unit: I

I Cannot modify il

x
F#]e|d[2]2]] [

k. I Cancel | Apply | Help |

2 Typeyour choice of Standard Parameters.

3 Click OK.

Defining additional check parameters for objects

Y ou can write an

SQL statement using the following standard variables

defined as standard check parameters and validation rules:

Variable

Description

%MINMAX%,

Minimum and maximum values defined in Values groupbox on
Standard Checks page

%LISTVAL%

Customized values defined in List Values groupbox on
Standard Checks page

%RULESY%

Validation rule expression defined on Expression page of the
Rules property sheet
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Y ou define additional check parameters for data constraints where standard
check parameters are not sufficient.
% To define additional check parameters:

1 Click the Additional Checkstab in the property sheet of an attribute or
domain.

The Additional Checks page appears.

= Attribute Properties - dbManager [dbManager] [_ (O] ]
Motes I Fules I “erzion Infa | Dependencies |
General I Detail I Standard Checks Additional Checks
Dy server L I'IJ
ak. I Cancel | Apply I Help I

2 Type SQL expression using the variables %6MINMAX%, %LISTVAL%,
and %RUL ES%.

3 Click OK.

Using a validation rule in check parameters

A validation ruleisarule that validates data based on a corresponding
businessrule. A validation rule can be generated as a check parameter when
the following conditions apply:

+ Validation ruleis attached to a class, attribute, or domain

¢ Vdlidation ruleis defined as a server expression
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At generation, validation rule variables are instantiated with the following

values:

Variable

Value

%ATTRIBUTE%

Code of the attribute to which the business rule applies

%DOMAIN%

Code of the domain to which the business rule applies

%CLASS%

Code of the class to which the business rule applies

%MINMAX%

Minimum and maximum values for the attribute or domain

%LISTVAL%

List values for the entity attribute or domain

%RULES%

Server validation rules for the entity attribute or domain

& For more information on defining business rules, see the chapter Using

Business Rules.

% To use avalidation rule in check parameters:

1 Click the Rulestab in the property sheet of aclass, attribute, or domain.

The Rules page appears.
2 Click the Add Rulestool.

A list appears displaying the available business rules in the model.

Select abusinessrulein the list.
4  Click OK in each of the dialog boxes.

Validation rule expressions

Y ou must click the Rules button to modify the expression attached to
avalidation rule. You can also modify validation rule expressions
fromthe list of businessrules, by clicking the Define button.
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CHAPTER 3

Managing Object-Oriented Models

About this chapter This chapter describes how to compare and merge Object-Oriented Models
aswell as how to check the validity of a Object-Oriented Model (OOM).

Contents Topic Page
Checking an OOM 136
Merging two OOM 144
Opening a Rose model in an OOM 145
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Checking an OOM

The procedure that generates .java Java source files or PowerBuilder objects
starts by checking the validity of the OOM. If an error isfound, the files are
not generated.

Object parameters verified by Check model
The Check Model verifies the validity of the following objectsin an OOM:

Object Parameter

Classes Class name and code uniqueness and length

Class must have either attribute or operation

Classis not declared as private

Class constructor has no return type specified

Class constructor cannot have modifiers

Class constructor cannot be not declared as static, abstract or
fina

Interfaces Interface name and code uniqueness and length
Interface must have either attribute or operation
Interface cannot have constructors

Attribute Attribute name and code uniqueness and length
Data type has a not-null and not-void data type
Attribute must have value assigned

Attribute must be initialized

Operation Operation name and code uniqueness and length

Operation must have a not-null return type

Operation parameter must have a not-null and not-void data
type

Abstract operation cannot have a body

Abstract operation declaration must appear only in an abstract

class
Association Role name and code uniqueness and length
Redlization Redundant redlizations. Only one redlization is needed to

realize an interface

Generalization | Redundant generalization. Only one generalization is needed to
generdize aclassifier

Generalization cannot have multiple inheritance (Java only)

Generalization cannot have circular inheritance

Beaninfo class | Beaninfo class must have a corresponding JavaBean class

Views View name and code uniqueness and length
Incompl ete query
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OOM check options

When you check an OOM, if a parameter isfound to be invalid, it can be
displayed with one of two types of messages:

Message | Description

Error Major problem that impedes Java or PowerBuilder generation

Warning Minor problem or recommendation

These messages represent two different levels of problem severity. You can
modify the level of problem severity for each object parameter that is verified
by the Check model. This severity level can depend on the degree of
normalization that you want to achieve in ayour model.

Y ou can also have certain problems automatically corrected.

Indicating error severity

Y ou can use the following tools from the Check Model Parameters dialog
box to indicate either an error or warning level of problem severity, and also
if you want PowerDesigner to automatically correct an error:

Tool | Indicates | Description
9 Error Magjor problem that impedes generation
A Warning Minor problem or recommendation
Automatic Indicates that PowerDesigner will correct the problem
[ correction | automatically

Y ou must also choose one of the following correction options:

Option Description

Manual correction Displays error and warning messages

Automatic correction | Displays error and warning messages
Corrects certain errors automatically
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Object selection in the Check Model

Y ou select objects to check from the Selection page.

You can list all objectsin the current model, or package, by selecting the
Include Sub-packages tool.

Y ou have the following selection options:

Include Sub-
Parent object | packages Displays
Model Selected All objectsin model including all objects
contained in packages and sub-packages
Model Not selected All objectsin model except objects
contained in packages and sub-packages
Package Selected All objects contained in package including
all objects contained in sub-packages
Package Not selected All objects in package except objects
contained in sub-packages

Objects selected in the diagram

Graphically selected objectsin your diagram can be automatically selected
for verification by the Check Model by clicking the Use Graphical
Selection tool in the Selection page tool bar.

Checking a OOM
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Y ou can check the validity of an OOM at any time.

< To check a OOM:

1 Select ToolsJ Check Model.
or
Right-click the diagram background and select Check Model from the
context menu.

The Check Model Parameters dialog box opens to the Options page.

2 Expand an object parameter node.
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The object parameters which are verified by the Check Model are
displayed with the symbolsindicating a degree of problem severity.

Check Model Parameters M=l E3
Options I Selectionl

B By | @A @

-] [_2iPackage Check;

- L Class Check

-~ € Class name uniquensss
v € Class code uniqueness

] Ay Emnpty classifier

Class visibility

Class constructar return ype
Class constructor modifiers
€3 Role name assignment —
-~ €3 Role name uriquensss

v €% Mavigahility

] Ay JavaBean could have a Bearlnfo

v € Beanlrfo without a JavaBiean class j

ak. I Cancel | Apply | Help I

| v

3 If you want to change a degree of problem severity, select the object
parameter and then select either the Error or Warning tool.

The symbol changes to the appropriate severity level.

4 |If you want PowerDesigner to automatically correct a problem, select the
object parameter and then select the Automatic Correction tool.

The Automatic Correction symbol appears superimposed on the Error or
Warning symbol for that object parameter.

5 Click the Selection tab.
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The Selection page appears.

Check Model Parameters M=l E3

Options  Selection |

o o DO e B R
Mame | Code |
WHE sTORE STORE

WE Showstore ShowStore

WE DbSTORE CBSTORE

WIE Dbianager Dbk anager

E\Class A Irterface /

Object(z] selected: 4/ 4
ak. I Cancel | Apply | Help I

6 Select amodel from the dropdown list at the top of the dialog box.
7  Click an object tab.

The corresponding object page displays all the objectsin the current
OOM.

Select checkboxes for objects that you want to be checked.
9 Clear checkboxes for objects that you do not want to be checked.

Selecting all or clearing all checkboxes
Y ou can select all object checkboxes by clicking the Select All tool.
You can clear al object checkboxes by clicking the Deselect All tool.

10 Click OK.
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The Check Model Result List displays errors and warnings based on the
check options you have defined.

Parent Categary Check Obiject -
0 Class Check Role name uni...  ShowStore

0 Class Check Role name uni...  DbSTORE

(%] Clazs Operatio...  Operation nam...  getSTOR_ID

(%] Clazs Operatio...  Operation nam...  =etSTOR_ID

0 Clags Operatio...  Operation nam...  getSTOR_ID

0 Clazs Operatio..  Operation nam...  s=tSTOR_ID

0 Class Operatio...  Operation cod...  getSTOR_ID

(%] Clazs Operatio...  Operation cod...  ==tSTOR_ID —
[} Clazz Operatio...  Operation cod...  getSTOR_ID LI
ORI, ook vodel /7T

Dockable result window

When you right click an object parameter, a menu appears listing
correction options. Among these, you can also select optionsto clear,
dock or hide the result window.

Making corrections based on OOM check results

Y ou can use the Check Model to locate and correct problemsin the OOM.

Y ou can choose one of the following correction options from the Check

toolbar:
Symbol | Option Description
Manua correction | Displays property sheet of problem object
T
= Check detall Displays description of the error and suggestion
Cu for correction
Recheck Checks selected object parameter, normally
G after a correction has been done
- Automeatic Automatically corrects:
W correction

4 Non-unigue names

4 Codetoo long for generation (Java or
PowerBuilder)

4 Divergence in domain values, check
parameters, and validation rules
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Navigating in the
error list

The Check tool bar also contains navigation tools that you can use to move to
thefirst, previous, next, or last errorsthat are listed. Y ou can also navigate in
thelist of errors by right-clicking an object parameter and selecting Go To
First error, Previous error, Next error, or Last error from the context menu.

Right click menu

When you right click an object parameter a menu appears listing the
correction options Manual Correction, Check Detail, Recheck, and
Automatic Correction. Y ou can aso select options to clear, dock and hide
the result window.

Making automatic corrections to the OOM

<+ To make automatic corrections to an OOM:

1
2

From the Check Result dialog box, select an object parameter.

Right-click the object parameter and select Auto-Correction from the
contextual menu.

Right-click the object parameter and select Re-check from the contextual
menu.

Verify that the problem has been corrected.

Making manual corrections to an OOM
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Some errors cannot be corrected automatically and have to be corrected
manually.

«» To make manual corrections to an OOM:

1
2

From the Check Result dialog box, select an object parameter.

Right-click the object parameter and select Check from the contextual
menu.

The object property sheet appears.

Select the appropriate tab and make the necessary correction.
Close the property sheet.

Re-select the object parameter.
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6 Right-click the object parameter and select Re-check from the contextual
menu.

Verify that the problem has been corrected.
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Merging two OOM

144

Y ou can merge two OOM. The merge makesit possibleto form asingle
model that combines design efforts performed independently by several team
members.

When the merge process finds two objects that have the same code, you can
indicate whether or not the definition of the object in the source model should
replace the definition in the target model.

&> For more information on merging models, see the PowerDesigner
General Features Guide.
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Opening a Rose model in an OOM

Y ou can import a.mdl models built with Rational Rose in PowerDesigner. A
new OOM is created for the Rose model, and the objects of the Rose model
are trandated into OOM objects.

This functionality provides you with greater scope and flexibility. Y ou can
create an OOM from a Rose model, from which you can generate Java files
or objects for PowerBuilder to create applications. Y ou can aso use the
OOM created from a Rose model to add to an existing OOM, or to generate a
CDM or PDM for database analysis purposes.

To open a Rose model in PowerDesigner:

1

Select File[d Open

An open file dialog box appears.

Select or browse to the directory that contains the Rose file.

Select Rose Model (*.mdl) file from the Files of type dropdown listbox.
The available Rose files are listed.

Select afile.

Click Open.

A message box lists all imported objects.

Click OK.
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Objects imported

All objects

Class

Generalization

Association

146

The following Rose objects are imported directly into the new OOM:

Package
Diagram
Class
Interface
Attribute
Operation
Generalization
Association
Dependency
Redlization
Note

Note Link
Text

The import process translates some properties of imported objectsinto OOM

properties as follows:

Property in an Rose model

Imported property in a OOM

Documentation

Comment

Export Control - Implementation

Property in an Rose model

Visibility - Package

Imported property in a OOM

Cardinality - n

Cardinality - *

Cardindity - 1..n

Property in an Rose model

Cardinality - 1.*

Imported property in a OOM

Virtual inheritance

Property in an Rose model

Virtua

Imported property in a OOM

Cardinality

Multiplicity

Aggregate

Container

Aggregate by reference, by
value, unspecified

Aggregation or Composition
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Objects not imported

Package

Class

Interface

Attribute

When you open a Rose model, the following properties are not imported into

the new OOM:
Global

Rose Property

Rose Sub-property

Type

Parameterized Class
Instanciated Class
Parameterized Class Utility
Instanciated Class Utility
MetaClass

Formal arguments

Nested Class

Concurrency

Files

Rose Property

Rose Sub-property

Type

Class

Class Utility

Parameterized Class
Instanciated Class
Parameterized Class Utility
Instanciated Class Utility
MetaClass

Formal arguments

Cardinality

Persistence

Abstract

Nested Class

Concurrency

Rose Property

Rose Sub-property

Containment

By Value
By Reference
Unspecified
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Operation

Generalization

Association

Dependency

148

Default Vaues of Arguments

Protocol

Qualification (language-specific)

Exceptions

Size (amount of storage)

Time (to compl ete operation)

Concurrency (sequential, guarded, synchronous)
Preconditions

Postconditions

Friendship required (yes/No)

Keys/qualifiers
Constraints
Stereotype
Derived

Static

Friend

Export control
Friendship required
Cardinality from
Cardindlity to
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About this chapter

Contents

gineering

This chapter describes Java, PowerBuilder, and XML reverse engineering
functions for an Object-Oriented Model (OOM). It also shows you how to

create anew OOM by reverse engineering from a database.
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Reverse engineering XML 174
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What is reverse engineering?

What is reverse engineering?

Reverse
engineering into a
new OOM

150

Reverse engineering is the process of examining and recovering data or
source code from afile that is then used to build or update an OOM. Y ou
reverse engineer objects to an OOM via a diagram. Y ou can reverse engineer
objects to anew model, or to an existing model. When you reverse engineer
an object that already existsin amodel, you can choose in an object
comparison box either to replace the existing object, or to keep the existing
object in the model.

Parsing

PowerDesigner uses parser software for reverse engineering XML, that
was devel oped by the Apache Software Foundation
(http://www.apache.org/).

Y ou can reverse the following type of filesinto an OOM:
¢+ Java

¢ PowerBuilder

¢+ XML

Y ou can reverse engineer an existing database into a new OOM. The data
source can be either from a script file or an ODBC data source.

Thisfunctionality is accessible from the File[l Reverse Engineering menu.
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Reverse engineering Java

Inner Classes

Y ou can reverse engineer filesthat contain Java classes into an OOM. For
each existing classin a Javafile, a corresponding classis created in the
model, with the same name and containing the same information. When you
reverse engineer a Java class that already existsin amodel, you can choose in
the Merge Model window either to replace the existing class, or to keep the
existing class definition in the model.

Reverse engineered Java classes always keep their original names.

When you reverse engineer classes from Java filesto adiagram, you can
choose from one of the following four sources:

Source Description Extension

Java javafiles Each file contains one or severa class Jjava
definitions

Java .classfiles Files that contain one class definition that | .class

has the same name as the file

Directory Folder from which you can reversedll the | —
Javafiles, including all those contained in
it's sub-directories

Archived Javafiles | Compressed .jar or .zip files. Only the Java | .zip and .jar
classes contained in these files are
imported into your model. All other
information is discarded

Aninner classis aclass definition that is defined within another (outer) class
definition. Inner classes are commonly used in Java. They help you to
improve the overall visibility of your model by allowing you to group
together classes that logically belong together.

When you reverse a Java class that contains one or more inner classes, one
classis created for the outer class, and one classis created for each of the
inner classes.

A dependency link is created between each inner class and the outer classto
which it belongs. The name of each inner classis prefixed by the name of the
outer class.
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Java code
comments

When you reverse engineer Java files, some comments may change form or
position within the code.

Comment in original Java file After reverse
Before the import declarations Islost fromfile
Beginning with /* Beginswith //

At the end of the file below &l the code Islost fromfile

Within a class but not within an operation | Is attached to the attribute or

operation that immediately follows it

Reverse engineering Java options
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Y ou define Java reverse engineering options from the Reverse Java dialog

box.

Y ou can define the following Java reverse engineering options:

Option

Result of selection

Ignore operation body

Reverses classes without including the body of the code

Ignore Comments

Reverses classes without including code comments

Create Symbols

Creates a symbol for each object in the diagram.
Otherwise, reversed objects are visible in the browser

Mark Classifiers not to
be generated

Reversed classifiers (classes and interfaces) cannot then
be generated from the model. To be able to generate the
classifier, you must select the Generate checkbox in its
property sheet

Create Associations

Creates associations between classes and/or interfaces

Libraries

Opens aJDK model in the workspace. The Setup
program installs these model s with PowerDesigner.
They contain the class libraries of each version of JDK
and are useful to you in that you can load them quickly
into PowerDesigner and thus save time reversing them

« To define Java reverse engineering options:

1 Select Languagell Reverse Engineer Java.

The Reverse Java dialog box opens.
2 Click the Options tab.
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The Options page appears.

Reverse Java [_ O]

Selection  Dptions |

™ lgnore Commets
¥ Create Symbals
- Mark Clazsifiers not to be Generated

I~ Create Aszociations
Libraries:
[JJDK 1.0.2

[w]JDK 1.1.2
1Dk 1.2.2

QK I Cancel | Apply Help

3 Select or clear options.
4 Click Apply.
5 Click Cancel.

Loading a JDK library model in the workspace

When you reverse engineer Javafiles, you can, at the same time, load one of
the JDK models that contains the class libraries of a particular version of
JDK. You can select to reverse aJDK library model from the Options page

of the Reverse Java dialog box. The Setup program installs these modelsin
the PowerDesigner LIBRARY folder.

Y ou can open aJDK library model in the workspace from the PowerDesigner
LIBRARY directory. Y ou can then reference a class from the reversed JDK
library model by creating shortcuts from another OOM.
+ To load a JDK library model:
1 Select Filel Open.
An open file dialog box appears.

2 Select or browse to the PowerDesigner Library directory.
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The availablelibrary files are listed. Each JDK file correspondsto a
particular version of JDK.

3  Selectthefile JDK-1_1 8.00M.

Thisfile contains al the library classfiles of version 1 1 8 of JDK.
4  Click Open.

The OOM opens in the workspace.

Reverse engineering Java source files without code body
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Y ou can reverse engineer .java class source files without the body of the
code. When you reverse classes in thisway, the code contained within the
operations of the class does not appear in the reversed class.

Y ou use this option when you want to reverse objects for visualization or
comparison purposes, or to limit the size of your model when you have avery
large number of classesto reverse.

< To reverse java without code body:

1 Select Languagell Reverse Engineer Java.
The Reverse Java dialog box appears.

Reverse Java _ O]

Selection | Dp[ignl

[ Lava © class  Directary Archive

Add...

QK I Cancel | Apply Help

2  Select the .javaradio button.
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3 Click the Add button.
A standard Open dialog box appears.

Open
Loak in: IaEkamples j gl lT

_Jjava STORE. java
_1 My peripheral package

_ 1 Peripheral_Package

@ Dbt anager java

@] DbSTORE java

(:3) ShowStore.java

Files of type: [Java file (“java) = Cancel |

4  Select the files that you want to reverse and click Open.

Y ou return to the Reverse Java dialog box. It displays the files you
selected.

Reverse Java =1
Selection | Dp[ignl

& java © class © Diectary ¢ Archive

WI[=j C:Program Fileshspbase\PowerD esigner 7\ Examplest

[} C:Program Fileshspbase\PowerDesigner 7\ Examplest
WI[=§ C:Program Fileshspbase\PowerD esigner 7\ Examplest
R B C:%Program Files\spbase'\PowerDesigner7\Examples®

Add...

QK. I Cancel | Apply Help

5 Click the Options tab.
The Options page appears.

155



Reverse engineering Java

6  Select the Ignore operation body checkbox.

Reverse Java [_ O]

Selection  Dptions |

™ lgnore Commets
¥ Create Symbals
- Mark Clazsifiers not to be Generated

I~ Create Aszociations
Libraries:

14Dk 1.0.2
[w]JDK 1.1.2
1Dk 1.2.2

QK I Cancel Apply Help

7 Click OK.

The classes reversed without the body of the code. The classes are
automatically added to your model and are visible in the diagram.

Reverse engineering Java source files

Each .java source file contains information on one or several class
definitions. When you reverse engineer a .javafile, PowerDesigner creates a
classin the model corresponding to each class definition in the .javafile. The
newly created classes have the same name asin the .javafile.

« To reverse engineer .java files:
1 Select Languagell Reverse Engineer Java.

The Reverse Java dialog box appears.
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Select the .javaradio button.

Reverse Java _ O]

Selection | Dp[ignl

© class  Directary Archive

Add...

QK I Cancel | Apply | Help |

Reversing without the body of the code

Y ou can choose reverse .java source files without the body of the
code of the class by selecting the Ignore operation body checkbox in
the Options page.

Click the Add button.
A standard Open dialog box appears.

Open HE
Loak. jr: Ia Examples j gl E =

Dijava STORE.java
1 My peripheral package

|1 Peripheral_Package

(3] DbManager.java

3] DBSTORE java

@] ShawStare java

File name: I lﬂl
Filez of bype: IJava file [*jawa) j Cancel |
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4  Select thefilesthat you want to reverse and click Open.

Multi-selection
Y ou can select severa files simultaneously by using the CTRL or SHIFT

keys.

5 Click OK.

A Progress box appears and the classes are added to your model. The
classes are visible in the diagram and in the Browser.
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Cbhdanager

+ STOR_|+ dbhlan. dbManag ™ DEFAULT_JDBCDRIVER : String ="com.zyl

+ STOR_|- SELE{® DEFAULT™ DEFAULT_TIMEOUT cint =10

+ CITY |- resulty= DEFAULY- connection :Connection = null |

- + DBhETY -

+ STORB+ =etDbN+ main(St{+ loadDriver fvaid) : boolean

+ getSTO+ select|+ ShowSto + connect (woid) :boolean

-

4 J H

The reversed classes are listed in the Reverse page of the Output
window, situated in the bottom part of the PowerDesigner main window.

Reverse engineering compiled Java files

A compiled .class file contains the definition of one unique class. A compiled
.classfile results from compiling a .javafile, using an independent Java
compiler. After compilation, each class definition in the .javafile becomes an
individual compiled .classfile.

When you reverse engineer a .classfile, PowerDesigner creates aclassin the
model that corresponds to the class definition in the .classfile. The newly
created class has the same name as the definition in the .classfile.

< To reverse engineer compiled Java files to a diagram:
1 Select Languagell Reverse Engineer Java.
The Reverse Java dialog box appears.
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2 Select the .class radio button.

Reverse Java _ O]

Selection | Dp[ignl

C java (o  Directary Archive

Add...

QK I Cancel | Apply Help

3 Click the Add button.
A standard Open dialog box appears.

Open HE
Look jr: I 3 Examples

ShowStare.clazs

) Peripheral_Packags
STORE. class
Dbkanager.class
DbSTORE class

File narne: I lﬂl
Files of bype: IJava comnpiled filas [*.clazz) j Cancel |

4  Select thefilesthat you want to reverse and click Open.

Multi-selection
Y ou can select severa files simultaneously by using the CTRL or SHIFT
keys.
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Y ou return to the Reverse Java dialog box. It displays the files you
selected.

Reverse Java [_ O]
Selection | Dp[ignl

C java & class  Directary Archive

[wi®8 C:"Program Fileshspbaze’\PowerDesigner7\Examples
[wi®® C:"Program Fileshspbaze’\PowerDesigner7\Examples
®® C:\Program Fileshspbaset\PowerDesigner 7\Examples

- w]®8 C:A\Program Fileshsybase\PowerDesigner7\E xamples

< | i3

QK | Cancel Apply | Help |

5 Click OK.

A Progress box appears and the classes are added to your model. The
classes are visible in the diagram and in the Browser.
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DbManager
+ STOR_I|+ dbManager |- dbManager |+ DEFAULT_JDBCDRIVER :java
+ STOR_NMT™ SELECT_ST|+ DEFAULT_JO+ DEFAULT_TIMEOUT cint
+ CITY - resultSet + DEFAULT_UY- connection :java

+ DbETORE (wl— |
+ STORE(+ s=etDbhanagy®™ main (jawa.lad + leadDriverfwoid)
+ getSTOR+ select(java.lj+ ShowStore (f + connect froid)

-

1« | aw

The reversed classes are listed in the Reverse page of the Output
window, situated in the bottom part of the PowerDesigner main window.
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Reverse engineering Java files from a source directory

Reverse engineering .java source files from a source directory requires that
you follow the same procedure as when you reverse engineer independent
Javafiles, the only difference being that you select adirectory in which
severa .javafilesarelocated and not individual files. This gives you the
advantage of reversing groups of files that belong to the same model or
package.

Often Javalibrary files are interdependent as they belong to the same model
and are therefore located in the same directory. In this case, if you do not
reverse engineer all the library files located in the directory, your model may
be incomplete.

When you reverse engineer a directory, all the sub-directories and the Java
files contained in them are reversed. In this case, each sub-directory becomes
a package within the model.

« To reverse engineer Java files from a source directory:
1 Select Languagell Reverse Engineer Java.
The Reverse Java dialog box appears.
2  Select the Directory radio button.
Reverze Java H= E3

Selection | Dptionl

 java © class  Archive

Add ...

ak. I Cancel Apply Help
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Reversing without the body of the code
Y ou can choose reverse .java source files without the body of the
code of the class by deselecting the Ignore operation body checkbox.

3 Click the Add button.
The Browse for Folder dialog box appears.

Browse For Folder

Select Java Library Root folder

E-1 swbase -l
o

PawerD ezigner?

1 Backup

1 Dbmz

2 Devtonls

[ Examples

=2

L shared |

Ok I Cancel |

4  Select the directory that contains the Java files you want to reverse and
click OK.

Y ou return to the Reverse Java dialog box. It displays the files you
selected.

Reverze Java H= E3
Selection | Dptionl

 java & class  Diectary 7 Archive

=@ C:A\Program Files\sybasetPowerD esigner 7\ Examples®
[+®8 C:%Program Files\sybasehPowerD esigner AE xamples®
[+®8 C:%Program Files\sybasehPowerD esigner AE xamples®
[+®8 C:%Program Files\sybasehPowerD esigner AE xamples®

J | ol

ak. | Cancel Apply | Help I
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5 Click OK.

A Progress box appears and the classes are added to your model. The
classes are visible in the diagram and in the Browser.

54 Object-Orniented Model 1. Diagram 1

-

[« | AP

The reversed classes are listed in the Reverse page of the Output
window, situated in the bottom part of the PowerDesigner main window.

Reverse engineering archived .jar or .zip files

Each jar or .zip file contains definitions of one or several classes. These files
can often contain large numbers of class definitions.

A jar file isacompressed file type that contains one or several Java class
definitions. When you reverse engineer a .jar file, PowerDesigner creates a
classfor each class definition in the jar file.

A .zipfile can contain one or several Javaclassfiles, as well as other files.
When you reverse engineer a .zip file, only the Java class files are reversed.
Information stored in other filesis not reversed and is totally discarded.
% To reverse engineer .jar or .zip files to a diagram:
1 Select Languagell Reverse Engineer Java.
The Reverse Java dialog box appears.
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2 Select the Archive radio button.

Reverse Java _ O]
Selection | Dp[ignl

C java © class " Directary (%

Add...

QK I Cancel | Apply Help

3 Click the Add button.
A standard Open dialog box appears.

Open HE
Loak, jr: Ia java j gl E ==
=) i ik jar
schen.jar

zybazecentral jar

jconn2d.jar

ribo.jar

File narne: I lﬂl
Fileg of bype: IJava archived files [%.jar*.zip) j Cancel |

4  Select thefilesthat you want to reverse and click Open.

Multi-selection

keys.

Y ou can select severa files simultaneously by using the CTRL or SHIFT
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The Reverse Java dialog box displays the files you selected.

Reverse Java _ O]

Selection | Dp[ignl

C java (o

B0 C:Program Fileshsybase\D olphintjavaclazseshjaedl.
F-WIED C:\Program Files\apbaseAD olphindjavaclasseshiop10

Add...

QK I Cancel Apply Help

5 Click OK.

A Progress box appears and the classes are added to your model. The
classes are visible in the diagram and in the Browser.

The reversed classes are listed in the Reverse page of the Output
window, situated in the bottom part of the PowerDesigner main window.
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Reverse engineering PowerBuilder

Y ou can reverse engineer PowerBuilder NV O (non-visual objects) into an
OOM from either of the following sources:

¢ PowerBuilder applications
¢ SRU files

For each reversed PowerBuilder object, aclassis created in the model, with
the same name and containing the same information. When you reverse
engineer an object that has the same name as a class that already existsin a
model, you can choose in the Merge Model window either to replace the
existing class, or to keep the existing class definition in the model.

Y ou can reverse only the following PowerBuilder User Objects:
¢ Custom Class

Standard Class

Custom Visud

External Visual

.
.
.
¢ Standard Visua

Reverse engineering PowerBuilder options
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Y ou define PowerBuilder reverse engineering options from the Reverse
PowerBuilder dialog box.
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Y ou can define the following PowerBuilder reverse engineering options:

Option Result of selection

Ignore operation body | Reverses PowerBuilder objects without including the
body of the code

Ignore Comments Reverses PowerBuilder objects without including code
comments

Create Symbols Creates a symbol for each object in the diagram.

Otherwise, reversed objects are visible in the browser

Mark Classifiersnot to | Reversed classifiers (classes and interfaces) cannot then

be generated be generated from the model. To be able to generate the
classifier, you must select the Generate checkbox in its
property sheet

Create Associations Creates associations between classes

Libraries Loads the corresponding PowerBuilder model in the

workspace. The Setup program installs these models
with PowerDesigner. They contain the class libraries of
each version of PowerBuilder and are useful to you in
that you can load them quickly into PowerDesigner and
thus save time reversing them

+ To define PowerBuilder reverse engineering options:
1 Select Languagell Reverse Engineer PowerBuilder.
The Reverse PowerBuilder dialog box opens.
2  Click the Options tab.
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The Options page appears.

Reverse PowerBuilder [_ O]

Selection  Dptions |

™ lgnore Commets
¥ Create Symbals
- Mark Clazsifiers not to be Generated

I~ Create Aszociations
Libraries:

[IFE &
[IFE 7

QK I Cancel | Apply | Help

3 Select PowerBuilder reverse options.
4 Click Apply.
5 Click Cancel.

Loading a PowerBuilder library model in the workspace

When you reverse engineer PowerBuilder files, you can, at the sametime,
load one of the PowerBuilder models that contains the class libraries of a
particular version of PowerBuilder. Y ou can select to reverse a PowerBuilder
library model from the options page of the Reverse PowerBuilder dialog box.
The Setup program installs these models in the PowerDesigner library folder.

Y ou can open a PowerBuilder library model in the workspace from the
PowerDesigner Library directory.

+ To load a PowerBuilder library model:
1 Select Filel Open.

An open file dialog box appears.

2 Select or browse to the PowerDesigner Library directory.

168



Chapter 4 Reverse Engineering

The available library files are listed. Each PB file correspondsto a
particular version of PowerBuilder.

3 Sdect thefile PB7.00M.

Thisfile contains all the library class files of PowerBuilder version 7.
4  Click Open.

The OOM opensin the workspace.

Reverse engineering objects from a PowerBuilder application

When you reverse engineer objects from a PowerBuilder application, you can
select only one PowerBuilder application from the PB application dropdown
listbox. Y ou can then add objects that belong to this application to the list of
objectsto reverse.

If PowerBuilder is not installed on your machine, you cannot generate objects
for a PowerBuilder application, and you can reverse only SRU files.

Reverse engineered PowerBuilder objects always keep their original names.

< To reverse PowerBuilder objects from a PowerBuilder application:
1 Select Languagell Reverse Engineer PowerBuilder.

The Reverse PowerBuilder dialog box appears.
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2 Select the PBL radio button.

Reverse PowerBuilder [_ O]

Selection | Dptionsl

" PBL

= SRU

FE applicatian:

Add...

o]

Cancel | Apply | Help |

Select a PowerBuilder application from the PB Application dropdown
listbox.

Click the Add button.
A standard Open dialog box appears.

Look jr: I _4 Example &pp j ﬁl
pbexamd]. pbl pbexamsa. pbl pbexbm. pbl

pbexamd2. pbl phesxarnzp. pbl

pbexarfe.pbl pbexarmuo. pbl

phexarfn. pbl phesxarnw.pbl

phesxarnmn. pbl phesxarnwz. pbl

phexamor.pbl phexamw3.pbl

File narne: bexamfe. pbl DOpen I
Files of type:  [PBL [+ pb) i Cancel |

5 Select thefile that you want to reverse and click Open.

Multi-selection
Y ou can select severa files simultaneously by using the CTRL or SHIFT

keys.
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Y ou return to the Reverse PowerBuilder dialog box. It displaysthe files
you selected.

Reverse PowerBuilder Hi=] E3
Selection I Dptignsl

i+ PBL " SRU

PB application: Ie:-camples [C:A\Program FiIes\Syhase\Powerlﬂ

Eﬁ heookies\CIRACIRMail: 211197 embedsql phil
] G u_embeddsql

Add...

ok I Cancel Apply Help

6 Click OK.

A Progress box appears and the classes are added to your model. The
classes are visible in the diagram and in the Browser.

The reversed classes are listed in the Reverse page of the Output
window, situated in the bottom part of the PowerDesigner main window.

Reverse engineering objects from SRU files

SRU files are text files containing the definition of PowerBuilder User
Objects.

Y ou do not have to have PowerBuilder installed on your machine to reverse
engineer objects contained in SRU files.

Reverse engineered PowerBuilder objects always keep their original names.

% To reverse engineer PowerBuilder objects from SRU files:
1 Select Languagell Reverse Engineer PowerBuilder.

The Reverse PowerBuilder dialog box appears.
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2  Select the SRU radio button.

Reverse PowerBuilder [_ O]
Selection | Dp[ignsl
 PBL &+ SRU

FE applicatian:

Add...

QK I Cancel | Apply Help

3 Click the Add button.

A standard Open dialog box appears.
Loak. jr: IaTutoriaI j ﬁl
=

ShowStore. s
STORE.smu

File narne: IDbManager.sru Dpen I
Files of bype: ISHU [*.2m) j Cancel |

4  Select the SRU files that you want to reverse and click Open.

Multi-selection
Y ou can select severa files simultaneously by using the CTRL or SHIFT

keys.
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Y ou return to the Reverse PowerBuilder dialog box. It displaysthe files
you selected.

Reverse PowerBuilder _ O]
Selection | Dp[ignsl

© FBL @« SRU

FE applicatian: I[None] j

D AProgram Files\Sybaze\PowerDesigner FAE=ample:
D AProgram Files\Sybaze\PowerDesigner FAE=ample:
D AProgram Files\Sybaze\PowerDesigner FAE=ample:
D AProgram Files\Sybaze\PowerDesigner FAE=ample:

4 | i3

QK | Cancel | Apply | Help |

Click OK.

A Progress box appears and the classes are added to your model. The
classes are visible in the diagram and in the Browser.

The reversed classes are listed in the Reverse page of the Output
window, situated in the bottom part of the PowerDesigner main window.
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Reverse engineering XML

XML - DTD

XML - Schema

XML - Data

Y ou can reverse engineer one of the following types of XML fileto an OOM:

¢ XML -DTD Providesan overall structure for an XML filein DTD
format.

¢ XML - Schema Providesan overall structure for an XML filein
Schema format.

¢ XML - Data All other XML documents describing data or schemas.

When you reverse aDTD file into an OOM, you get more readable view of
the DTD. Thisfeature can be very helpful when you want to observe and
understand a new DTD that you have not generated.

When you reverse engineer aDTD file:
¢ Elements of type #PCDATA are reversed as attributes.

¢ Anéement that has both a parent and a child element islinked to its
parent element by an aggregation link.

¢ |f an empty element has no child object but has attributes, it is reversed
as aclass and its attributes become attributes of the class.

¢ Attributes of type ID and IDREF(S) with ID and IDREF(S) datatypes
can be changed into associations.

When you reverse engineer an XML - Schemafile:
¢ <type> elements are reversed as classes.

¢ An<element> not declared as <type> isreversed as an attribute.

The XML Mapping in the XOL file defines which element becomes a class,
an attribute or an association.

Reverse engineering XML options
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Y ou define XML reverse engineering options from the Reverse XML dialog
box.

Y ou can define the following XML reverse engineering options:

Option | Result of selection

Create symbols Creates a symbol for each reversed XML object in the
diagram. Otherwise, reversed objects are visible only in
the browser
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% To define XML reverse engineering options:
1 Select Languagell Reverse Engineer XML.
The Reverse XML dialog box opens.
2 Click the Options tab.
The Options page appears.
Reverse XML S[=] E3

Selection  Dptions |

[V | Ianore aperation Bady
= Igrare Eormerts
M :

r Ik Elassifiers nat to be Fenerated

i [Create tesaniations

Libraries:

QK I Cancel | Apply Help

3 Seect XML reverse options.
4 Click Apply.
5 Click Cancel.

Reverse engineering XML files

XML files can be reversed into an OOM.
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+ To reverse engineer an XML file:
1 Select Languagell Reverse Engineer XML.
The Reverse XML dialog box opens to the Selection page.
Reverze XML H= E3

Selection | Dptionsl

Add. . | Remove |

ak. I Cancel | Apply Help

2  Click the Add button.
A standard Open dialog box appears.

3 Sdlect thefiles that you want to reverse and click Open.

Multi-selection
Y ou can select severa files simultaneously by using the CTRL or SHIFT

keys.

Y ou return to the Reverse XML dialog box. It displays the files you
selected.

4 Click OK.

A Progress box appears and the objects are added to your model. The
objects are visible in the diagram and in the Browser.

The reversed classes are listed in the Reverse page of the Output
window, situated in the bottom part of the PowerDesigner main window.
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Reverse engineering into a new OOM

Y ou can reverse engineer object language files (Java, PowerBuilder, XML)
into a new OOM.

< To reverse engineer object language files into a new OOM:

1

Select File[d Reverse Engineering] Object Language.
The Choose Object Language dialog box appears.
Click the Link radio button.

Select an object language in the dropdown list box.

Choose Dbject Language
—— - Hl|
& Link € Local ta the model

0k I Eancell Help |

Click OK.

Depending on the chosen object language the corresponding dialog box
appearsto let you select afile and reverse options.

Click OK to start reverse engineering.

A message in the Output window indicates that the specified file is fully
reverse engineered.
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This product includes XML4C 3.0.1 software developed by the
Apache Software Foundation (http://www.apache.org/)

Copyright (c) 1999 The Apache Software Foundation. All rights reserved.
THE XMLA4C 3.0.1 SOFTWARE ("SOFTWARE") ISPROVIDED ‘*AS
IS’ AND ANY EXPRESSED OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
APACHE SOFTWARE FOUNDATION OR ITS CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.




CHAPTER 5
Generating Objects from an OOM

About this chapter This chapter describes how to generate objects from an OOM.
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Generating Java source files 182
Generating objects for PowerBuilder 189
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Customizing scripts 199
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Generating objects

Y ou can generate the following types of objects from an OOM:

Object type What is generated

Java sourcefiles Javafiles from the classes and interfaces of the model
that you can then compile using a Java compiler

PowerBuilder objects | PowerBuilder NVO (non-visual objects) that you can use
directly in PowerBuilder

Java Beanlnfo classes | Java Beanlnfo classes that you generate from the classes
in amodel

XML objects XML definition files and enhanced definition files such
as XML schema

Selecting objects to include in the generation
Y ou select objects for generation from the Selection page.

Java Generation Hi=] E3

Directory: IE:\Program Fileshsybaze\PowerDesigner 7\E samplesh IEI

Selection | Dptionsl

Iax;} Beqginning Tutorial 00 jE | By by Fr R

I ame: | Code |
WE STORE STORE

B ShowStore ShowStore

VB DbSTORE DbSTORE

[w = DbManager Dbt anager

[T Class A Inierface /
Object(s) zelected: 444

kK I Cancel | Apply | Help |

Listing objects You can display in the list, objects in the current model, or objectsin
contained in a individual packages contained in the model.
model or package If you select the Include Sub-Packages tool, you can display in thelist either

all objectsin the current model, or al objectsin a package.
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Y ou have the following selection options:

Selecting objects

Include Sub-
Parent object | Packages Displays
Model Selected All objectsin model including all objects
contained in packages and sub-packages
Model Not selected All objectsin model except objects contained
in packages and sub-packages
Package Selected All objects contained in package including
all objects contained in sub-packages
Package Not selected All objectsin package except objects

contained in sub-packages

Graphically selected objects

Graphically selected objectsin your model can be automatically selected
for generation by clicking the Use Graphical Selection tool in the
Selection page tool bar.

Then you can select the objects that you want to generate using the following

select tools:

Tool | Action When selected

E Include Sub-Packages | Displays objects contained in sub-packages
Select All Selects al objectsin the model

=]
Unselect All Deselects al objectsin the model

e
Use graphical Selects graphically selected objectsin the
selection model diagram window

ﬂ Moves selection to top | Moves the selection to the top of the object list
Moves selection to Moves the selection to the bottom of the object

E bottom list

Selection tips
If you want to use a selection tool for all object type pages, press CTRL +
the desired selection tool.
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Generating Java source files

Y ou generate Java source files from the classes and interfaces of amodel. A
separate file, with the file extension .java, is generated for each class or
interface that you select from the model. Y ou can only generate Javafiles
from one model at atime.

Y ou can compile the .java classfiles that you generate from an OOM in any
Java compiler tool. Y ou can also run Javain a database server such as Sybase
Adaptive Server Anywhere. Using Sybase Adaptive Server Anywhere, you
can call Javafrom SQL by calling Java functions (methods) from SQL
statements. Java methods provide a more powerful language than SQL stored
procedures for adding logic to the database.

Y ou can use Java classes as data types. Every Javaclassinstalled in a
database becomes available as a data type that can be used as the data type of
acolumnin atable.

Y ou can save Java objectsin tables. An instance of a Java class (a Java
object) can be saved as avalue in atable. Java objects can be inserted into a
table, SELECT statements can be executed against the fields and methods of
objects stored in atable, and Java objects can be retrieved from a table.

Defining Java generation options

Check model

Visibility sort

182

Y ou can set Java generation options to check amodel for errors before
generating, or to sort the order in which the attributes and operations of the
classin a Java class definition file are displayed according to visibility or
type sort criteria.

Y ou can check the model before generation. The generation stopsif an error
isfound.

Y ou can sort the order in which attributes and operations are arranged in the
code of the classes by the following criteria.

Option Result of selection

Public - Private | After generation, public attributes and operations are placed
before private attributes and operations in the class definition

Private - Public | After generation, private attributes and operations are placed
before public attributes and operations in the class definition

None Attributes and operations order remains unchanged after
generation
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Type sort

Option

Result of selection

Y ou can sort the order that attributes and operations are arranged in the code
of the classes of the model.

Attributes - Operations

Displays the class attributes before the operations in the
generated class definition

Operations - Attributes

Y ou define Java generation options from the Java Generation dialog box.

+ To define Java generation options:

1 Select Languagell Generate Java Code.

The Java Generation dialog box opens.

2  Click the Options tab.

The Options page appears.

Directory: IF'rogram Filez\Sybaze Fowerlesigner TE xampleshT utarialt |E|

Selection Options |

— Primary sort

C Yisiility
& Type

— Sample

— Wizibility sort
£~ Public - Private
£ Private - Public
& None

— Tupe zork
€ attributes - Dperations

& Dperations - Attributes

public class Cla=s=sl
i
f4 Operations
PTivate woid Opezl(]
i
}
public weid Opaz()
1
}
protectad woid Opezi(]
i
}

/¢ Bttributes

preotactad int  Aterl;
public int  AbbrZ;
private  int Atkod;

Cancel I Lpply

Help

(u] I
3 Select Java generation options.
4 Click Apply.
5 Click Cancel.

Displays the class operations before the attributes in the
generated class definition
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Generating Java class definition files

PowerDesigner generates a Java class definition file for each of the classes
you select to generate in the Java Generation dialog box. Y ou can select any
of the classes from the model, including those that are contained within
packages or sub-packages. The generated files contain the definition of each
class and have the file extension .java.

% To generate .java files:
1 Select Languagell Generate Java Code.
The Java Generation dialog box opens.

Java Generation !E E

Directary: |

Selection | Dptions|

I%;} Beginning Tutarial 00k jE | By O i MLl

[ ame | Code |
WE sTORE STORE

WE ShowStore ShowStore

WE DBSTORE DBSTORE

[#E Dbtanager Dbt anager

[Ty Class A inerface /
Object(z) selected: 474

kK I Cancel | Apply | Help |

2 Typeadestination directory for generated Javafilesin the Directory
box.
or
Click the Browse to Folder button to the right of the Directory box and
browse to select a directory path.

3 Select amode or package from the Folder Selection dropdown listbox.
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4  Select the classes that you want to generate from the list.

Select Tools

All the classes and interfaces of the model, including those that are
grouped into packages, are selected and displayed by default. You
can use the Select toolsto the right of the Folder Selection dropdown
listbox to modify the selection. The Include Sub-Packages tool,
enables you to include in your selection all the classes and interfaces
that are situated within packages.

5 Click the Interface tab and select the interfaces you want to generate.

Java Generation

Diirectany: IE: WProgram FileshSpbasetPowerD esigner P\Examplas IE

Selection | Dp[igngl

I Class Diagram Madall jE | By Oy o BBl
Mame | Code |
WIE Intf1

WE Intf2

WE Intf3

1 Class p Irterface

Object(s] selected: 3/3
ak. I Cancel | Apply I

6 Click the Options tab.
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The Options page appears.

Java Generation

=] B3

Directory: IProgram Filegh5 ybasze'PowerDesigner 7AE samplesh Tutarialt IEl

Selection  Dptions |

— Primary zort

£ Wizibility
& Type

— Yisibility sort

© Public - Private
© Private - Public
@& MNone

— Type sort
© Altributes - Operations
& Operations - Sttibutes

— Sample

4

publiz cla== Cla==l

/¢ Opecations

private woid Opezl(]
i

¥

public void Opszl)
i

}

probected void Opez2(]
i

}

K4 Actributes

prevected int Avtrl;
public int  BEkrZ;
privats  int Atkrd;

o]

Cancel | Lpply |

Help

Select the Select Java generation options.

Navigating between pages
Use CTRL+PAGEDOWN Or CTRL+PAGEUP to move to the next or to the
previous tab and display the corresponding page.

Click OK.

A Java class definition file is generated with the file extension .java for
each of the classes that you selected.

Creating Java BeanInfo classes
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A Java Bean is areusabl e software component that can be visually
manipulated in a software development tool.

Y ou can create Java Beanlnfo classes from the classes in an OOM.
PowerDesigner generates a new Beanlnfo class for each of the classes that
you select in the model. Y ou can select any of the classes from the model,
including those that are contained within packages.
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A Beaninfo class can only be created from a classif itstype is Java Bean.
Y ou can define the type of a class from its property sheet:

=l Class Properties - MyBean [MyBean) [_ (O] ]
Script | Code Preview I Motes I Rules I \-"ersionlnfol Dependenciesl
General |mtrihutes I |dentifiers I Operations I Azsociations I Inrer Claszes
MName: |E|
LCode: IMyBean |=_
Comment: ;I

H
Sterectype: I j Abstact: r
Tvpe: IJa\-'a Bean j Einal: r
“Wisibility: I Public j Generate: v
Cardinality: I j
Persistence: & Persistert & Tranzient
ak. I Cancel | Apply I Help

< To create Java BeanlInfo classes:
1 Select Languagel] Create Beaninfo Classes.

A selection window appears. It contains alist of al the classesin the
model of type Java Bean.

i Create Beanlnfo Classes [Object-Oriented Model 1) [ X]

iy Eh dt Bl

Mame | Code |
12 MyBean MYBEAMN

& PaintE vert PAIMTEVENT

[[1E MyBearBeaninfo MYBEAMBEAMNINFD
E\Classes £

Object(z) zelected: IT
Cancel | Help |

2 Select the classes for which you want to generate Java Beanlnfo classes.
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3 Click OK.

A BeanInfo classis created in the model for each of the classes you
selected.

55 00M Object Model 1, Diagram 1 [_ O] <]

java.util. EventObject

L R S N— . . java.beans.SimpleBeaninfa
<=Beanlinfo=>= ez,
FaintEventBeaninfa
PaintEventClass : PaintEwent 4 PaintEvent
* PaintEventBeaninfo ) 2woid - Depoie]
+ getPropertyDescriptors () : Propel =~ s
+ gethethodDescriptars ) : Meth S
rializable] - - PaintListener - MyBeanBeaninfo -
+ paintérea ( anEvent) + +|- MyBeanClass : hyBean = hyBean.class
- -|® MyBeanBeaninfo Q) swvoid
v L .. |* getProperyDescriptors () : ProperyDescriptor]]
- Fay + getMethodDescriptors ) @ MethodDescriptor]]
RTzs\2 C R
B De?d‘l'
MyBean

<<Beaninfox>=
tMyBeanBeaninfoBeaninfa

+ MyBean [ aSource)

hyBeanBeaninfoClass : MyBeanBeaninfo = hi
+ paintfrea [ anEwent)

tyBeanBeaninfoBeaninfo () :woid
+ getPropertyDescriptors : PropertyDescriptar *
+ gethethodDescriptors Q) : MethodDescriptar]]
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Generating objects for PowerBuilder

pbl application

sru files

Y ou can generate PowerBuilder NV O (non-visual objects) from the classes
of an OOM to either of the following:

¢ A PowerBuilder application
¢ SRU files

Y ou can create PowerBuilder user objects only from the classes of the
diagram and not from interfaces.

Y ou can generate PowerBuilder NV Os from an OOM that you can use
directly in PowerBuilder. To generate to a PowerBuilder pbl application, you
must have PowerBuilder already installed on your machine.

Y ou can generate NV Os from the classesin an OOM. A separate file with the
extension .sru is created for each of the classes that you select in the OOM.
Each file contains a NV O corresponding to the definition of each classin the
OOM.

Defining PowerBuilder generation options

Y ou can set the following PowerBuilder generation options:

Option Result of selection

Check model Checks the model before generation and stops generation if
an error isfound

PBL PowerBuilder library directory and application into which
PowerDesigner generates

SRU Directory in which you generate PowerBuilder non-visual
object .srufiles
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PBL

190

When generating objects for a PowerBuilder application, you must make a
selection in both the PB library and PB application fields. If PowerBuilder is
not installed on your machine, you cannot generate objects for a
PowerBuilder application.

Option Result of selection

PB library Directory into which PowerDesigner generates PowerBuilder
library files

PB application | PowerBuilder application into which you generate PowerBuilder

non-visua objects. If PowerBuilder is not installed on your
machine, no application appearsin thelist

« To define PowerBuilder generation options:

1 Select Languagell Generate PowerBuilder.

The PowerBuilder User Object Generation dialog box opens.
2 Click the Options tab.

The Options page appears.

PowerBuilder User Object Generation E=

Selection  Options |

— & PEL

FB librany:

FPE application: Iexamples [C:%Pragram FileshSybase\PowerB uildj

IC:\F‘rogram Files\Sybase \PowerBuilder 7.0% |EI

—( SRU

Directany:

|C:\Program Files' @

QK I Cancel | Apply | Help |

3 Select the PBL option, type or select alibrary directory in the PB library
box, and select an application from the PB application Library listbox.

or

Click the SRU checkbox, and type or select adirectory in which you
want to generate the sru files.
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4 Click Apply.
5 Click Cancel.

Generating objects for a PowerBuilder application

When you generate PowerBuilder objects, you must specify both the
PowerBuilder library and the application that will use the objects, otherwise
you will not be able to use them in PowerBuilder.

If PowerBuilder is not installed on your machine, you cannot generate objects
for a PowerBuilder application.
% To generate PowerBuilder user objects for a PowerBuilder
application:
1 Select Languagell Generate PowerBuilder.
The PowerBuilder User Object Generation dialog box opens.

PowerBuilder User Object Generation [_ O]

Selection | Dptionsl

S SN Y| 2w m

I ame | Code |
WIE DbManager DbManager
WE DbSTORE DbSTORE
WIE Store STORE
B ShowStore ShowStore
33 % Clags f

Obiject(s) zelected: 474

QK I Cancel | Apply | Help |

2  Select amode or package from the Folder Selection dropdown listbox.

3 Sdlect the classes that you want to generate from the list.
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Select Tools

All the classes of the model, including those that are grouped into
packages, are selected and displayed by default. Y ou can use the
Select tools to the right of the Folder Selection dropdown listbox to
modify the selection. The Include Sub-Packages tool, enables you to
include in your selection all the classes that are situated within
packages.

4  Click the Optionstab.
The Options page appears.

PowerBuilder User Object Generation H=l

Selection Options |

FEB library: IE:\F‘rogram FilezhSpbazetPowerBuilder 7.0% |§I

FE application: Ie:-camples (C:%Program FilestSpbaze\PowerB uildj

" SRU
Directony: IE:\F‘rogram Files' |E|

ak. I Cancel Apply Help

5 Select the PBL option

Typealibrary directory for generated User Objectsin the PB library
box.

or

Click the Browse to Folder button to the right of the PB library box and
browse to select alibrary.

7  Select aPowerBuilder application from the PB application dropdown
listbox.

8 Click OK.

A PowerBuilder User Object is generated in the PowerBuilder
application for each of the classes that you selected.
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Generating PowerBuilder objects in sru files

When you generate PowerBuilder objectsin sru files, a separate fileis
created for each of the classes that you select in the OOM.

Y ou do not have to have PowerBuilder installed on your machine to generate
srufiles.
% To generate PowerBuilder user objects in sru files:
1 Select Languagell Generate PowerBuilder.
The PowerBuilder User Object Generation dialog box opens.

PowerBuilder User Object Generation [_ O]

Selection | Dptionsl

S SN Y| 2w m

I ame | Code |
WIE DbManager DbManager
WE DbSTORE DbSTORE
WIE Store STORE
B ShowStore ShowStore
33 % Clags f

Obiject(s) zelected: 474

QK I Cancel | Apply | Help |

2  Select amode or package from the Folder Selection dropdown listbox.

3 Sdlect the classes that you want to generate from the list.

Select Tools

All the classes of the model, including those that are grouped into
packages, are selected and displayed by default. Y ou can use the
Select tools to the right of the Folder Selection dropdown listbox to
modify the selection. The Include Sub-Packages tool, enables you to
include in your selection all the classes that are situated within
packages.

4  Click the Options tab.
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The Options page appears.

PowerBuilder User Object Generation H= B3
Selection  Options |
g
% PEL
FEB library: IE:\F‘rogram FilezhSpbazetPowerBuilder 7.0% |§I

FE application: Ie:-camples (C:%Program FilestSpbaze\PowerB uildj

" SRU
Directony: IE:\F‘rogram Files' |E|

ak. I Cancel Apply Help

Select the SRU option.
Select adirectory in which you want to generate the .sru files.
Click OK.

A PowerBuilder User Object is generated with the file extension .sru for
each of the classes that you selected.
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Generating for XML

Y ou can generate an XML DTD file from an OOM.

A DTD file provides an overall structure for an XML file. The DTD file can
be used as a standard for validating datain XML files or for exchanging data

in XML format.

Y ou can generate an XML DTD in one of the following format types:

XML file format

Description

XML - DTD

Used for standard DTD specification. Each classis
generated as an ELEMENT, with its attributes as sub-
elements. Each Attribute is generated as a PCDATA
ELEMENT

XML - Schema

Used for XML Schema specifications: Each classis
generated as a <type>. Each attribute is generated as an
<element>

XML - Data

Used for XML Data specification. Mapping is defined by
the XOL specification

Navigable associations are migrated and generated as attributes, although
they do have their own definition in the XOL file. Y ou can specify a separate
definition for a composition association.

Other objects such ainterfaces, operations, and inheritance links are not
included in the generated file.

Defining XML generation options

Y ou can check amodel before generation or simply generate directly. This
generation option can be selected from the XML Generation dialog box.

% To define XML generation options:
1 Select Languagell Generate XML.

The XML Generation dialog box opens.
2 Click the Options tab.
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The Options page appears.
¥ML Generation Hi=] E3
Directony: ID:\Plogram Filez\Sybaze\PowerD ezigner 7\Examples'Tutari @
File name: I j V¥ Ore file anly

Selection  Options |

¥ Check model

kK I Cancel | Apply Help

3 Select XML generation options.
4 Click Apply.
5 Click Cancel.

Generating XML objects

When you generate XML from an OOM, PowerDesigner creates an XML file
containing the definition of each of the classes you select to generate in the
XML Generation dialog box. Y ou can select any of the classes from the
model, including those that are contained within packages or sub-packages.

The generated file has the extension XML, however, its format depends on
the current object language of the model. To change the XML format type,
you must change the object language for the model.

& For more information on changing the current object language, see the
chapter Object Language Properties.

Y ou can create anew XML object language based on an existing oneif you
want to generate in another type of XML format that is different to those that
are available with PowerDesigner.
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% To generate XML files:

1 Select Languagell Generate XML.

The XML Generation dialog box opens.

XML Generation [_ (O] x|
Directory: |D:\F'logram Files\Sybase\PowerD esigner 7\Examples'Tutari @
File name: ITutoriaI j W One file anly

Selection | Dp[ignsl
[ Object-rierted Model 1 = 1B | B G & B Ch
Mame | Code |
WE ShowStore ShowStore
VB store STORE
WE DbSTORE DBSTORE
[WIE Dbtanager Dbk anager
]ﬂ % Clazs f
Object(s] selected: 444

n]4 I Cancel I Apply | Help |

Type a destination directory for generated XML filein the Directory
box.

or

Click the Browse to Folder button to the right of the Directory box and
browse to select a directory path.

Type aname for generated XML file in the File name box.
Select amodel or package from the Folder Selection dropdown listbox.

Select the classes that you want to include in the generated file from the
list.

Select Tools

All the classes of the model, including those that are grouped into
packages, are selected and displayed by default. Y ou can use the
Select tools to the right of the Folder Selection dropdown listbox to
modify the selection. The Include Sub-Packages tool, enables you to
include in your selection all the classes that are situated within
packages.
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6 Click OK.

An XML fileis generated with the file extension .xml.
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Customizing scripts

Y ou can customize scripts as follows:
¢ Insert scripts at the beginning and end of a script

¢ Insert scripts before and after a class or interface creation command

Customizing a creation script allows you to add descriptive information about
agenerated script, or manipulate the script in such away that is not provided
by PowerDesigner.

Y ou can use the following variables in these scripts:

Variable | Description
%PACKAGEY% | Name of the current package
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CHAPTER 6

Generating a Conceptual Data Model from
an Object-Oriented Model

About this chapter This chapter describes how to generate a Conceptual Data Model (CDM)
from an Object-Oriented Model (OOM).
Contents .
Topic Page
Generating OOM objectsto aCDM 202
Translating OOM data types for aCDM 203
Generating a CDM from an OOM 204
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Generating OOM objects to a CDM

When you generate a Conceptual Data Model (CDM) from an Object-
Oriented Model (OOM), PowerDesigner translates OOM objects and data
typesto CDM objects and data types.

The current object language of an OOM has no effect on the generation to a
CDM.

Translating OOM objects into CDM objects
CDM generation trandates OOM objects into conceptual objects.

OOM object CDM object after generation

Domain Domain

Class Entity (only if the Persistent and Generate checkboxes are
selected in the class property sheet)

Interface Not trans ated

Attribute Attribute

Identifier Identifier

Operation Not trandlated

Association Relationship or association

Dependency Not translated

Redlization Not trandated

Generdization | Inheritance
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Translating OOM data types for a CDM

PowerDesigner supports both Java and conceptual data types. When you
generate objects from an OOM to a CDM, Java data types are trandated by
PowerDesigner into conceptual data types. PowerDesigner conceptual data
types cannot be modified.

Translating Java data types for a CDM

The following table lists the Java data types to which the object language file
assigns trandations:

Java data Codein

type CDM What it stores

char A Character

boolean BL Two opposing values (true/false; yes/no; 1/0)
byte BT 256 values

short Sl 16-hit integer

integer | 32-hit integer

long LI 32-hit integer

float F 32-hit floating decimal numbers
double N Numbers with afixed decimal point
String TXT Character strings
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Generating a CDM from an OOM

Y ou can generate a CDM from a global OOM or from a package within the
model. Limiting CDM generation to a single package is useful when different
designers own packages of the same OOM. Designers can generate their
packages independently from others. Generating a package resultsin an
independent CDM.

Y ou generate a CDM from a diagram in the mode!.

Y ou can generate a CDM in two ways:

Generate Description
New CDM Creates anew (default) CDM containing the objects trand ated
from the OOM

Updated CDM | Creates adefault CDM containing the objects translated from
the OOM that is then merged with an existing CDM. Y ou can
choose to update, delete; or add objectsin the existing CDM
(target model) based on modifications made in the default CDM
(source model)

& For more information on merging two CDM, see the chapter Comparing
and Merging Models in the PowerDesigner General Features Guide.

Generating and updating a CDM

Generate new
Conceptual Data
Model

204

To generate a CDM, you must indicate to generate one of the following:

¢ Generate new Conceptual Data Model

¢ Update an existing Conceptual Data Model

Y ou must indicate the following parameters when you generate a new CDM:

Parameter | Description

Name File name for the resulting CDM

Code Reference code for the resulting CDM
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Update existing Y ou must indicate the following parameters when you update an existing
Conceptual Data CDM:
Model

Parameter Description

Select Model | Target Conceptual Data Model. Thisis the existing CDM that the

newly generated CDM (source model) is merged with to create
an updated CDM

Preserve
Modifications

When selected, allows a comparison and merge of the newly
generated CDM (default CDM) with the existing CDM

Clearing the Preserve Modifications checkbox

When Preserve modifications is not selected, PowerDesigner
automatically replaces the selected target model (existing CDM) with the
newly generated CDM. If you want to choose which objects to add or
delete from the target model, you must select Preserve Modifications to
compare and merge the two CDM.

CDM generation options

Y ou can set the following general generation options:

Option

Description

Check model

Checks the model before generating the CDM, and stops
generation if an error is found

Save generation
dependencies

When selected, PowerDesigner keeps track of the identity of
each generated object. Thisis useful when merging two CDM
which have been generated from the same OOM. Objects can
be compared and recognized as the same object, even if the
object has been modified in the target CDM

Model Notation

Indicates the modeling methodol ogy used in the generated
CDM. You can choose Entity/Relationship, Merise, or Mixed.
If you select Mixed, the two methodologies are available in the
same model
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Object selection parameters

Listing objects
contained in a

model or package

206

Check model before generation

If you select the Check Model option, the procedure to generate a CDM
starts by checking the validity of the OOM or package. A CDM results
when no errors are found. Y ou can set check options by selecting
Toolsd Check Model.

Y ou select objects for CDM generation from the Selection page.

You can display in the list, objects in the current model, or objectsin
individual packages contained in the model.

If you select the Include Sub-packages tool, you can display in the list either
all objectsin the current model, or al objectsin a package.

Y ou have the following selection options:

Include Sub-
Parent object | packages Displays
Model Selected All objectsin model including all objects
contained in packages and sub-packages
Model Not selected All objectsin model except objects contained
in packages and sub-packages
Package Selected All objects contained in package including
all objects contained in sub-packages
Package Not selected All objects in package except objects

contained in sub-packages

Objects selected in the model

Objects selected in your diagram can be automatically selected for
generation by clicking the Use Graphical Selection tool in the Selection

page tool bar.
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Generating a new CDM

When you generate from an OOM to anew CDM, PowerDesigner creates a
new CDM containing all the objects that you selected to generate in the
OOM. The newly created CDM appears in the browser and the
corresponding diagram opens in the main diagram window.

Y ou can only generate a CDM from the active OOM diagram window.

« To generate to a new CDM from an OOM:

1 Select Tools[] Generate Conceptual Data Model.

The CDM Generation Options dialog box appears.

General |Detai| | selection |

—{% fGenerate new Conceptual Data Modsf

Mame: IBeginning Tutarial 0K

LCode: IBeginning Tutarial D0

1]

" Lpdate exizting Conceptual D ata Maodel

Select model: I <Maones

¥ Eieserve modifications

o]

Cancel |

Apply | Help |

2 Click the Generate new Conceptual Data Model radio button.

3 Typeanew name and code, otherwise, the CDM will have the same

name and code as the OOM.
4 Click the Detail tab.
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The Detail page appears.

CDM Generation Options
General  Detal ISeIectionI

— Options

s

heck modet

Save generation
dependencies

k. I Cancel | Apply | Help

5 Select or clear CDM generation options.
6 Click the Selection tab.

The Selection page appears.
CDM Generation Options [ X]
General | Detail  Selection |
Beginning Tutorial D0M g |E | My Oy &R OCL
I ame | Code |
B sTORE STORE
B ShowStore ShowStore
WE DbSTORE DbSTORE
[w= DbManager Dbt anager
Eﬂ % Clazs f
Obiject(s] selected: 4/ 4
ak. I Cancel | Apply I Help I

7  Select the name of an OOM from the Select Location dropdown list.
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Generating a CDM from a package

To generate a CDM from a package, select the package name from
the Select Location dropdown listbox at the top of the page.

To generate CDM from a sub-package, select the Sub-Packages
Included tool next to the Selection Location dropdown listbox, and
then select a sub-package from the dropdown listbox.

8  Select checkboxes corresponding to each entity that you want to

generate.

9  Clear checkboxes corresponding to each entity that you do not want to

generate.
10 Click OK.

The Output window shows the progress of the generation process. The

new CDM appears in the diagram window.

. CDM Beginning Tutorial 00M . Diagram 1

ShowStore

dbhdanager <None=

DbManager

DEFAULT_IDBCURL  <Nemes  fmpy  penn | |

DEFAULT_JDBCDRIVER <Hones
DEFALULT_TIMEOUT <Mone>
connection “Hone>

DEFAULT_USER <None> 1.4
Usernterface datddgoess
STORE
STOR_ID “Honax
CITY “Mones
4] =

DbETORE

STOR_NAME iHonas U deMaragement— O ghianager <Mone>

SELECT_STORE <Mone=
resultSet <Mone=
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Updating an existing CDM

There are two ways to update an existing CDM depending on whether the
Preserve Modifications optionsis selected or not selected:

Preserve Modifications | Result

Selected Y ou can manually compare and merge existing
CDM (target model) with the newly generated
CDM ( source model)

Not selected The existing CDM is automatically replaced by the
newly generated CDM

When Preserve Modifications is selected, the Merge Models window appears
after the new CDM has been successfully generated. Y ou can use the Merge
window to select objects to be updated, deleted, or added to the target model.

The target model must be open in the workspace to be merged with a source
model.

Y ou can only generate a CDM from the active OOM diagram window.
The existing CDM, into which you want to generate objects from the OOM,
must be open in the workspace.
% To update an existing CDM by generating from an OOM:
1 Select Tools[] Generate Conceptual Data Model.

The CDM Generation Options dialog box appears. If you do not have a
CDM in the current Workspace, the Update existing Conceptual Data
Model option is not available.

2 Select the Update existing Conceptual Data Model radio button.
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3 Sdlect atarget model from the Select Model dropdown listbox. Thisis
the existing model that you want to update.

CDM Generation Options

General |Detai| I Selectionl

" Generate new Conceptual Data Model

Hame: IBeginning Tutonal OOk

o m

Lode: |Beginning Tutarial OO

— Update existing Conceptual Data Model

Select model: E Skarting CLIM for tutoriaf

[+ Preserve modifications

k. I Cancel Apply Help

Preserve modifications

If you want to preserve the existing objects in the CDM, then the
Preserve modifications checkbox must be selected. If you clear this
checkbox, all existing objectsin the CDM will be removed from the
model, leaving only the objects generated from the OOM.

4 Click the Detail tab.
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The Detail page appears.

CDM Generation Options
General  Detal ISeIectionI

— Options

Save generation
dependencies

k. I Cancel | Apply | Help

5 Select or clear CDM generation options.
6 Click the Selection tab.

The Selection page appears.
CDM Generation Options [ X]
General | Detail  Selection |
Beginning Tutorial D0M g |E | My Oy &R OCL
I ame | Code |
B sTORE STORE
B ShowStore ShowStore
WE DbSTORE DbSTORE
[w= DbManager Dbt anager
Eﬂ % Clazs f
Obiject(s] selected: 4/ 4
ak. I Cancel | Apply I Help I

7  Select the name of an OOM from the Select Location dropdown list. The
default CDM is generated from this OOM.
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Generating a CDM from a package
To generate a CDM from a package, select the package name from
the Select Location dropdown listbox at the top of the page.

To generate CDM from a sub-package, select the Sub-Packages
Included icon next to the Selection Location dropdown listbox, and
then select a sub-package from the dropdown listbox.

8  Select class checkboxes for each entity that you want to generate.
or
Clear class checkboxes for each entity that you do not want to generate

9 Click OK.

If you selected the Preserve Modifications checkbox, the Merge Models
window appears.

If you cleared the Preserve Modifications checkbox, the updated CDM
appears in the diagram window.

Merging models

The Merge Models dialog box shows the newly generated CDM in
the Source Model pane, and the existing CDM in the Target Model
pane. Y ou can select or clear object check boxes in the Source Model
pane for CDM objects that you want to be included or deleted in the
target model.

&> For more information on merging models, see the chapter
Comparing and Merging Models in the PowerDesigner General Features
Guide.
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CHAPTER 7

Generating a Physical Data Model from an
Object-Oriented Model

About this chapter This chapter describes how to generate a Physical Data Model (PDM) from
an Object-Oriented Model (OOM).
Contents .
Topic Page
Generating OOM objectsto a PDM 216
Translating OOM data types for a PDM 217
Generating aPDM from an OOM 218
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Generating OOM objects to a PDM

When you generate a Physical Data Model (PDM) from an Object-Oriented
Model (OOM), PowerDesigner trandates OOM objects and data types to
PDM objects and data types supported by the current DBMS.

The current object language of an OOM has no effect on the generation to a

PDM.

Translating OOM objects into PDM objects

Generating from
classes

Generating from
associations

216

PDM generation translates OOM objects into physical objects.

OOM object PDM object after generation

Domain Domain

Class Table (only if the Persistent and Generate checkboxes are
selected in the class property sheet). The cardinality of aclass
becomes the number of records of atable

Interface Not trans ated

Attribute Column

Identifier Identifier

Operation Stored-Procedure

Association Reference or table

Dependency Not translated

Realization Not trans ated

Generdlization | Reference

For a class to become an table the Persistent and Generate checkboxes must
be selected in the property sheet of the class.

The cardinality of a class becomes the number of records of atable.

If the association has a many-to-many cardinality, that is, where both roles of
the association have the * sign selected in their multiplicity dropdown
listboxes, then the association is translated into a table in the generated PDM.
If it has any other cardinality, thet is, where one of the roles of the association
does not have an * selected in its multiplicity dropdown listbox, then the
association becomes a reference.

A role name becomes a migrated foreign key after PDM generation.
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Translating OOM data types for a PDM

PowerDesigner supports both Java and physical data types. Data types that
you select in the OOM are not always supported by the current DBMS. In

this case, the data type is tranglated to a data type supported by the DBMS
when you generate the PDM.

Translating Java data types for a PDM

The following table lists the Java data types to which the object language file
assigns trandations:

Java data Codeiin Translation example
type CDM What it stores for SQL Anywhere
char A Character char
boolean BL Two opposing values numeric(1)
(trueffalse; yes/no; 1/0)
byte BT 256 values smalint
short Sl 16-bit integer integer
integer | 32-hit integer integer
long LI 32-hit integer integer
float F 32-hit floating decimal float
numbers
double N Numbers with a fixed numeric
decimal point
String TXT Character strings long varchar
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Generating a PDM from an OOM

Y ou can generate a PDM from a global OOM or from a package within the
model. Limiting PDM generation to a single package is useful when different
designers own packages of the same OOM. Designers can generate their
packages independently from others. Generating a package resultsin an
independent PDM .

Y ou generate a PDM from a diagram in the model.

Y ou can generate a PDM in two ways:

Generate

Description

New PDM

Creates anew (default) PDM containing the objects translated
from the OOM

Updated PDM

Creates a default PDM containing the objects translated from
the OOM that is then merged with an existing PDM. Y ou can
choose to update, delete; or add objects in the existing PDM
(target model) based on modifications made in the default PDM
(source model)

& For more information on merging two PDM, see the chapter Comparing
and Merging Models in the PowerDesigner General Features Guide.

Generating and updating a P

DM

To generate a PDM, you must indicate to generate one of the following:
¢ Generate new Physical Data Model
¢ Update existing Physical data Model

Generate new Y ou must indicate the following parameters when you generate a new PDM:

Description

Database Management System definition (DBMS) for the
resulting PDM

Physical Data

Model Parameter
DBMS
Link

DBMS for the resulting PDM refers to the DBMS definition
file stored in the DBMS library

Local to the Model

DBMS for the resulting PDM is a copy of the DBMS
definition file stored in the DBMS library

Name

File name for the resulting PDM

Code
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Update existing
Physical Data
Model

Y ou must indicate the following parameters when you update an existing

PDM:

Parameter Description

Select Model Target Physical DataModdl. Thisisthe existing PDM
that the newly generated PDM (source model) is
merged with to create an updated PDM

DBMS Current Database Management System definition

(DBMYS) for the existing PDM

Preserve Modifications

When selected, allows a comparison and merge of the
newly generated PDM (default PDM) with the existing
PDM

Clearing the Preserve Modifications checkbox

When Preserve modifications is not selected, PowerDesigner
automatically replaces the selected target model (existing PDM) with the
newly generated PDM. If you want to choose which objects to add or
delete from the target model, you must select Preserve Maodifications to
compare and merge the two PDM.
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Defining PDM generation options

Object selection parameters

Listing objects
contained in a

model or package
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Y ou can set the following general generation options:

Option Description

Check model Checks the model before generating the PDM, and stops
generation if an error isfound

Save generation | When selected, PowerDesigner keeps arecord of which model

dependencies was generated from

Table prefix Helps you identify a table more easily in the model

Update Rule Update referential integrity defined for references

Delete Rule Deletereferential integrity defined for references

PK index names

Primary key index name

Key index
names

Alternate key index name

FK index names

Foreign key index name

FK threshold

Minimum number of estimated recordsin atable that are
necessary before aforeign key index can be created

Check model before generation

If you select the Check Model option, the procedure to generate a PDM
starts by checking the validity of the OOM or package. A PDM results
when no errors are found. Y ou can set check options by selecting
Tools Check Model.

Y ou select objects for PDM generation from the Selection page.

You can display in the list, objects in the current model, or objectsin
individual packages contained in the model.

If you select the Include Sub-packages tool, you can display in the list either
all objectsin the current model, or al objectsin a package.
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Y ou have the following selection options:

Include Sub-
Parent object | packages Displays
Model Selected All objectsin model including all objects
contained in packages and sub-packages
Model Not selected All objectsin model except objects contained
in packages and sub-packages
Package Selected All objects contained in package including
all objects contained in sub-packages
Package Not selected All objectsin package except objects
contained in sub-packages

Objects selected in the model

Objects selected in your diagram can be automatically selected for
generation by clicking the Use Graphical Selection tool in the Selection
page tool bar.

Generating a new PDM

When you generate from an OOM to a new PDM, PowerDesigner creates a
new PDM containing all the objects that you selected to generate in the
OOM. The newly created PDM appears in the browser and the corresponding
diagram opens in the main diagram window.

Y ou can only generate a PDM from the active OOM diagram window.

% To generate to a new PDM from an OOM:
1 Select Tools[] Generate Physical Data Model.
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The PDM Generation Options dialog box appears.

PDM Generation options

General |Detai| I Selectionl

% Generate new Physical Data Modet

DEMS: IS}lbase A5 Arywhere B j @
& Link ¢ Local to the model

MName: IBeginning Tutarial OO E

Lode: IBeginning Tutarial OOM |=-

" Lipdate existing Physical Data odel

Select model: I

]

DBMS: |

[¥ Eieserve modifications

Co ]

Cancel | Apply | Help

2 Click the Generate new Physical Data Model radio button.

3 Select the DBMS you want to be associated to your model from the
DBMS dropdown listbox.

4  Type anew name and code, otherwise, the PDM will have the same
name and code as the OOM.

5 Click the Detail tab.

The Detail page appears.

— O ption:

I

PDM Generation oplions [ X]
General  Detail I Selection |
— Table
[ Table prefis: I
Save generation
v = . —
~ dependencies Reference
Update rule: lm
Delete ule: I Feshict - l
r Inde:

PE index names: IZTABLE % _PKE

Key index names: Im
FK index names: IW
FE. threshold: I

Cancel | Apply I Help
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6 Select or clear PDM generation options.
7  Click the Selection tab.

The Selection page appears.
PDM Generation options
Gieneral I Detail ~ Selection |
S (NN - | 2 o om A oA
Mame I Code I
B sT0RE STORE
B ShowsStore ShowStore
WE DbSTORE DbSTORE
WIE Dbtanager Dbk anager
33 % Clags f
Obiject(s) zelected: 474
k. I Cancel | Apply | Help |

8 Select the name of an OOM from the Select Location dropdown list.

Generating a PDM from a package
To generate a PDM from a package, select the package name from
the Select Location dropdown listbox at the top of the page.

To generate PDM from a sub-package, select the Sub-Packages
Included tool next to the Selection Location dropdown listbox, and
then select a sub-package from the dropdown listbox.

9  Select checkboxes corresponding to each table that you want to generate.

10 Clear checkboxes corresponding to each table that you do not want to
generate.

11 Click OK.
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The Output window shows the progress of the generation process. The
new PDM appears in the diagram window.

t{ PDM Beginning Tutorial 00M . Diagram 1
ShowStore DbManager
dbManager DEFAULT_JDBCDRIVER
DEFAULT_JDBCURL —5H FEHR bt DEFAULT_TIMEOUT
DEFAULT_USER connection
[
—
STORE DbSTORE
STOR_ID String dbhanager Cbhdan|
STOR_NAME String SELECT_STORE String
CITY String resultSet Rezulty
-
Kl J 'l 4

Updating an existing PDM
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There are two ways to update an existing PDM depending on whether the
Preserve Modifications optionsis selected or not selected:

Preserve Modifications | Result

Selected Y ou can manually compare and merge existing
PDM (target model) with the newly generated
PDM ( source model)

Not selected The existing PDM is automatically replaced by the
newly generated PDM

When Preserve Modifications is selected, the Merge Models window appears
after the new PDM has been successfully generated. Y ou can use the Merge
window to select objects to be updated, deleted, or added to the target model.

The target model must be open in the workspace to be merged with a source
model.

Y ou can only generate a PDM from the active OOM diagram window.
The existing PDM, into which you want to generate objects from the OOM,
must be open in the workspace.
% To update an existing PDM by generating from an OOM:
1 Select Tools[] Generate Physical Data Model.



Chapter 7 Generating a Physical Data Model from an Object-Oriented Model

The PDM Generation Options dialog box appears. If you do not have a
PDM in the current Workspace, the Update existing Physical Data
Model option is not available.

2 Select the Update existing Physical Data Model radio button.

3 Sedlect atarget model from the Select Model dropdown listbox. Thisis
the existing model that you want to update.
PDM Generation options
General |Detai| I Selectionl

" Generate new Physical Data Model

DEMS: IS}lbase A5 Arghere B j
% ik ) Lol o the made]

Mame: IBeginning Tutarial OO E

Lode: IBeginning Tutarial OO |=-

—% Lipdate existing Physical Data Madel
Select model: IEE Tutarial E sternal Tables

DERS: ISyhase AS Anpwhere B

[+ Preserve modifications

k. I Cancel | Apply | Help |

The DBMS that is attached to the model appearsin the DBMS box.

Preserve modifications

If you want to preserve the existing objects in the PDM, then the
Preserve modifications checkbox must be selected. If you clear this
checkbox, all existing objectsin the PDM will be removed from the
model, leaving only the objects generated from the OOM.

4 Click the Detail tab.
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The Detail page appears.

PDM Generation options

General  Detal ISeIectionI

— Option ~Tahle
7 Check modef Table prefi: | T
Save generation
~ deperdencie: - Reference

Update rule: IHestrict 'l
Delete nle: IHestriCt 'l

— Inde:

PE index names: IZTABLE k_PK

Eey index names: lm
FF index names: IW
FE. threshold: I

k. I Cancel | Apply | Help |

5 Select or clear PDM generation options.
6 Click the Selection tab.

The Selection page appears.
PDM Generation oplions [ X]
General | Detail  Selection |
Beginning Tutorial D0M g |E | My Oy &R OCL
I ame | Code |
B sTORE STORE
B ShowStore ShowStore
WE DbSTORE DbSTORE
[w= DbManager Dbt anager
Eﬂ % Clazs f
Obiject(s] selected: 4/ 4
ak. I Cancel | Apply I Help I

7  Select the name of an OOM from the Select Location dropdown list. The
default PDM is generated from this OOM.
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Generating a CDM from a package
To generate a CDM from a package, select the package name from
the Select Location dropdown listbox at the top of the page.

To generate CDM from a sub-package, select the Sub-Packages
Included icon next to the Selection Location dropdown listbox, and
then select a sub-package from the dropdown listbox.

8 Select class checkboxes for each table that you want to generate.
or
Clear class checkboxes for each table that you do not want to generate

9 Click OK.

If you selected the Preserve Modifications checkbox, the Merge Models
window appears.

If you cleared the Preserve Modifications checkbox, the updated CDM
appears in the diagram window.

Merging models

The Merge Models dialog box shows the newly generated PDM in
the Source pane, and the existing PDM in the Target Model pane.

Y ou can select or clear object check boxesin the Source Model pane
for PDM objects that you want to be included or deleted in the target
model.

&> For more information on merging models, see the chapter
Comparing and Merging Models in the PowerDesigner General Features
Guide.
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CHAPTER 8

Using Object Languages

About this chapter This chapter explains how to use an object language in an OOM.
Contents
Topic Page
Object languages 230
Using the object language editor 239
Object language editor categories 241
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Object languages

An object language contains specifications for a particular language. It
provides PowerDesigner with the syntax and guidelines for implementing
stereotypes, data types, scripts and constants for an object language.

Every OOM is attached by default to an object language. When you create a
new OOM, you choose an object language.

The definition for an object language can be edited from its property sheet, in
which you can select and configure parameters that are used when defining
objects or generating from an OOM.

Y ou can attach only one particular object language to an OOM.

Types of object language
Y ou can associate the following standard object languages to an OOM:

Object
language type | Description

Analysis General language in which you define parameters for models
from which you want to generate a CDM or a PDM, or that
you build simply for modeling purposes only

Standard Java Standard Java language in which you can define parameters
relating to Java code and generation

PowerBuilder Standard PowerBuilder language in which you can define
parameters relating to generating objects for PowerBuilder

XML —DTD Standard XML language in which you can define parameters
relating to generating objectsin XML format

XML - Schema | The same as standard XML |anguage properties, but also
includes XML schema specifications used by certain XML

XML - Data Used for XML Data specification. Mapping is defined by the
XOL specification
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Accessing object language properties

There are two different ways of accessing and modifying an object language

properties:

Object
language

Menu item

Description

Linked (to
al models)

Tools0 Resources[] Object
Languages

Used to define object languages for
all modelsthat are linked to this
object language

Local to the
model

Languagel] Edit Current
Object Language

Modifying the current object language

Used to define the object language
that islocal to the current OOM

Y ou can modify the properties of the object language that is associated to the
current model.

If the object language of the current model islocal to the model, then any
changes you make to the object language apply only to the current model.

If the current model is linked to an object language, then any changes you
make to the object language properties apply to all models that are linked to
the object language.

+ To modify a value of a current object language:
1 Openan OOM.

2 Select Languageld Edit Current Object Language.
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The Object Languages Properties dialog box appears. In the left pane is
alist of categories and sub-categories in which are contained the values

that you can modify.
B Object Language Properties M=
General |
w Mame:
IJava
LCode:
IJava
Comment:
Drescription :
Thiz file defines the target development taol parameters.
Aivailable gystem variables:
%LANGE : Language name

Ok I Cancel I Apply | Help |

3 Expand acategory node (and its sub-category if it has one), and select a
value.

The name, associated comment, and value of the field appear in the zone
to the right of the explorer window.

B Object Language Properties (For All Models) [_ O] ]
General |
(4] Java
: Mame:
-1 General -

-0 UML [haua
E|[:| Seript C _
= Constants e

Ml = [ Hull [Zera] Conatant =]
Tiue = TRUE

Falze = FALSE =
Boal = boolean

i i Walue:
void = void
-0 DataTypes IU
-] GenScripts
- Namings
-] Events

Ok I Cancel Apply Help

4 Modify the comment or value as required.
5 Click OK.
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The next time you open an OOM, the modifications that you made in the
object language editor will remain the same for the newly opened model.

Modifying linked object language properties

Y ou can change any of the parameters of existing linked object languages.

The changes you make apply to all modelsthat are linked to the object
language.

% To modify the parameters of a linked object language:
1 Openan OOM.

2 Select Tools] Resources[] Object Languages.
The Object Languages window appears.

Object Languages

DEG@ O

wva
PowerBuilder
¥ML-DTD
#MLData
ML Schema

Cloze I Help |

3 Select an object language and click Properties.
or

Double-click an object language.

233



Object languages

The Object Languages Properties dialog box appears. In the left pane is
alist of categories and sub-categories in which are contained the values

that you can modify.

B Object Language Properties [For All Models)

General |

Mame:

I[=] E3

IAnaIysis
LCode:

Iﬂnalysis

Comment:

Drescription :

Thiz file defines the target development taol parameters.
Aivailable gystem variables:
%LANGE : Language name

=

=

[ ox ]

Cancel I Anply | Help |

4 Expand acategory node (and its sub-category if it has one), and select a

value.

The name, associated comment, and value of the field appear in the zone
to the right of the explorer window.

7 Object Language Properties [For All Models) H=l E
General |
(4] Java )
-2 General Hame:
-0 UML [haua
=1 Script
B[ Canstants Capm=rtt
Kull [Zera] Constarnt ;I
Tiue = TRUE
Falze = FALSE =
Boal = boolean Value:
void = void
-0 DataTypes IU
-] GenScripts
- Namings
-] Events
Ok I Cancel Apply Help

5 Modify the comment or value as required.

6 Click OK.
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Changing the object language of an OOM

Y ou can change the object language for an OOM, defining the new object
language as being local to the model or as being linked to the model.

< To change the object language of an OOM:
1 Openan OOM.
2 Select Languageld Change Current Object Language.

The Change Object Language window appears.

3 Select anew object language from the Object Language dropdown
listbox in the New groupbox.

Change Object Language

— Current

Object language: IJ ava

& Link € Local o the mode

— Mew

Object language: PowerBuilder |§I
& Lk ™ Local to the model

ak I Eancell Help |

4  Select the Link radio button if you want the new object language to be
the general object language available for all models.
or
Select the Local to the model radio button if you want the new object
language properties to apply only to the current model.

The chosen object language becomes the new one for the current model.

Creating a new object language

Y ou can create anew set of object language properties and associate them to
an OOM.

+ To create a new object language:
1 Openan OOM.
2 Select Toolsd Resources[] Object Languages.
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The Object Languages window appears.

Object Languages

PowerBuilder
¥ML-DTD
#MLData
ML Schema

Cloze I Help

3 Click the New tool.
The New Object Language window appears.

Mew Object Language
Mame:
LCopy from: |<Default Template:> j
ak I Cancel |

4  Type aname for the new object language in the Name box.

Select an existing object language from the Copy from dropdown listbox
if you want the new object language to be based on an existing one.

6 Click OK.
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The Object Languages Properties dialog box appears.

£ Object Language Properties [For All Models) [_ O] ]

General |

Mame:

INew Object Language
-] Soript Code:

INew Object Language

Comment:

=
Description :
Thig file defines the target development tool parameters.
Available syztem variables:
2LAMNGE  : Language name

E
Ok I Cancel I Anoply | Help |

7 Expand the category nodes as appropriate and modify comments or
values as required.

8 Click OK.
A standard Windows Save As box appears.
9 Typethefilename and click Save.
The object language is saved in afile with the XOL extension.

Y ou return to the Object Languages window with the new object
language selected.

Obiject Languages

DE@ Ol

#“ML Schema

Cloge I Help
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10 Click Close.

& For information on how to associate an object language to an OOM, see
the section Changing the object language of an OOM.
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Using the object language editor

Categories

Fields

Values

Y ou use the object language editor to consult or modify parameters that
appear in categories or sub-categories of an Object-Oriented Model.

The object language editor is made up of a number of categories, sub-
categories, that contain parameters. When you select a category or a
parameter, its comment and values are displayed in fields in the right-hand
side of the of the dialog box. Y ou define object language editor parameters
by modifying the values contained in these fields.

Each category and sub-category in the object language editor has the
following properties:

Property Description

Name Name of category or sub-category

Comment Description of selected category or sub-category

Each field in the object language editor has the following properties:

Property | Description

Name Field name

Comment | Description of selected field

Vaue Field value

The values that you define as parameters are used to define object
stereotypes, data types, scripts, and constants.

Y ou can add new values, modify or delete existing ones. Any changes you
make to parametersin the object language editor apply to all new objects that
you create in existing or new models.
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Modifying values in the object language editor

Y ou have to use the object language editor from an Object-Oriented Model.
The modifications that you make to values in the object language editor will
apply to the current model, as well asto all new Object-Oriented Models.

Object language When you right click a category or afield in the object language editor, the
editor edit menu following editing options appear:

Edit option Description

Add items... Allows you to add arenamed copy of a selected field, to the

list of fieldsin a category.

When you select Add Items, a selection window appears. It
contains alist of fields for the category. To add afield to the
category, click the fieldname to select it, and click OK. The
new field is added at the bottom of the listed fields for that
category

Remove Deletes the selected category or field

Restore Comment | Restores the default comment for a selected category or field
which has been modified

Restore value Restores the default value for a selected field which has been
modified
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Object language editor categories

General category

UML category

Stereotypes

The values you define as parametersfall into three categories:

Category | Description

Genera Object language identification

UML Object stereotypes as defined in UML
Script Generation characteristics, command definition, and data type
trandations

Extended | Extended attributes for the OOM objects that will be used in the
Attributes | generation process

The values that you define in the General category are used when you
generate from an Object-Oriented Model. For example, when you generate a
Java script file, the values you define in this category appear at the beginning
of thefile.

The following parameters are defined by default in an OOM:

Parameter | Description Default value
Product Name of the model PowerDesigner
Version Version of the model 7.0

Family Default language for current model Java

Inthe UML category, you can define the stereotypes of al objects that can
have stereotypes. Y ou can modify existing default stereotypes, or define new
stereotypes for any object in the model.

When you modify the values of a stereotype for an object in an OOM, the
changes apply to all existing objects and all new objects, of the same type,
that you create in the model.

Y ou can create new stereotypes for all objectsin an OOM, or you can modify
the values of existing ones.
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Default stereotypes The following objects have existing default stereotypes that you can modify:
¢ Class

¢ Operation

¢ Generdlization
¢ Dependency

¢ Redlization

¢ Package

Class stereotypes

A class has the following default stereotypes:

Stereotype Description

actor Coherent set of roles

enumeration List of named values used as the range of a particular
attribute type

exception Exception class. Used mostly in relation to error
messages

implementationClass | Class whose instances are statically typed, and that
defines the physical data structure and methods of a class
asimplemented in traditional programming languages

process Heavyweight flow that can execute concurrently with
other processes

signal Specification of an asynchronous stimulus communicated
between instances

thread Lightweight flow that can execute concurrently with other
threads within the same process. Usually executes inside
the address space of an enclosing process

type Abstract class used only to specify the structure and
behavior of a set of objects, not the implementation

utility Class that has no instances
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Operation stereotypes

An operation has the following default stereotype:

Stereotype | Description

constructor | Operation that creates and initializes an instance of aclass

Generalization stereotypes
A generdlization has the following default stereotype:

Stereotype | Description

implementation | Specifiesthat the child object inherits the implementation of
the parent object but that it does not make public its interfaces,
nor support them, thus violating its substitutability
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Dependency stereotypes

244

A dependency has the following default stereotypes:

Stereotype | Description

access Public contents of the target package that can by accessed by the
source package

bind Source object that instantiates the target template using the given
actual parameters

cal Source operation that invokes the target operation

derive Source object that can be computed from the target

friend Source object that has special visibility towards the target

import Specifies that everything that is declared as public in the target
object becomes visible to the source object, asif it were part of the
source object definition

include Use case incorporates the behavior of another use case at a
location that is specified by the source

instantiate Operations on the source class create instances of the target class

refine Degree of abstraction of the source object is finer than that of the
target object

trace Specifies that thereis an historical link between the source object
and the target object

use Semantics of the source object are dependent on the semantics of

the public part of the target object
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Package stereotypes

Script category

A package has the following default stereotypes:

Stereotype | Description

Facade Package that is aview of another package

Framework Package that consists mostly of patterns

Model Specifies asemantically closed abstraction of a system

Stub Package that serves as a proxy for the public contents of another
package

Subsystem Grouping of elements, some of which constitute a specification of
the behavior offered by the other contained elements

System Package that represents the entire system being modeled

The Script category contains parameters that influence what will be included
in the script files that you generate from an OOM.

The Script category contains the following sub-categories:

Sub-category | Description

Constants Constant values

Data Types Basic data type values

GenScripts Constructor value

Namings Getter and Setter operation default name values
Events Standard event values
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Default constants
The following constant values are defined by defaullt:

Constant | Default value
Null 0

True TRUE

False FALSE

Void void

Bool boolean

Object scripts

Depending on the object language family (Java, XML, ...) some pieces of
generated code can be parameterized in this section.

Each object concerned by the generation process has a sub-category where its
definition and other topics can be defined.
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The following table lists all the objects that can be customized, with an
example for each object specification.

Object Specification Example
Class Definition: generated <IELEMENT %CSFRNAME% EMPTY >
code for aclass <IATTRLIST %CSFRNAME
%ATTRDEFINITIONSY
>
Interface Definition: generated Public interface %CSFRNAME% {
code for an interface %ATTRDEFINITIONSY
%OPERDECLARATIONS%
}
Attribute Definition: generated %ATTRNAMEY (CDATA)
code for an attribute
Reference: generated | o/ ATTRNAME% %I DREF%
code for areferenced
attribute (migrated by a
navigabl e association)
inside alist of attributes
Operation | Definition: generated | o5 GPERDTTPY6 %OPERNAME% {
code for an operation %OPERBODY %
}
Dedlaration: dedaration | ¢4OPERDTTPY% %OPERNAMEY;
or prototype of the
operation
Parameter | Definition: generated

code for a parameter

%PARMDTTP% %PARMNAME%
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XML Mapping

The reverse engineering of XML Data documents needs a mapping table to
identify which element or attribute becomes a class, attribute or association in
the reversed OOM.

The XML Mapping sub-category, defined under Object scripts, contains
three maps: ClassMapping, AttributeM apping and AssociationM apping.

In each map, the ‘1D’ item specifies the name of the element that will become
an object. The name item specifies the attribute or sub-element that will be
used as a name for the reversed object. For each kind of object other items
may be specified.

Default data types

Y ou can modify the following basic data types:

Data type | Default value
char TXT

boolean BL

byte BT

short Sl

int I

long LI

float F

double N

* TXT
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Namings
Y ou can modify the following default names for Getter and Setter operations:
Getter operation Name Default value
* set%Code%
Setter operation Name Default value
boolean i1s%Code%o
* get%Code%
Event

Y ou can use this sub-category to define events on operations. The default
exisiting events are constructor and destructor.

Extended Attributes category

The Extended Attributes category allows he user to define extended attributes
for the OOM objects.

The extended attributes can be used in the generation process. Each
extended attribute becomes a variable that can be referenced in the scripts
defined in the Script category.
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CHAPTER 9
Using Business Rules

About this chapter This chapter describes how business rules help you model information.
Contents
Topic Page
What is a business rule? 252
Defining business rulesin an OOM 253
Applying business rules to objects 256
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What is a business rule?

What is a business rule?

Starts as an
observation

Guides modeling

Complements
graphics

Check parameters

252

A business rule is awritten statement specifying what the information system
must do or how it must be structured to support business needs.

A businessrule isarule that your business follows. A business rule could be
a government-imposed law, a customer regquirement, or an internal guideline.

Business rules often start as simple observations, for example " customers call
toll-free numbers to place orders." During the design process they develop
into more detailed expressions, for example what information a customer
supplies when placing an order or how much a customer can spend based on
acredit limit.

Business rules guide and document the creation of amodel. For example, the
rule "an employee belongs to only one division" can help you graphically
build the link between an employee and a division.

Business rules complement model graphics with information that is not easily
represented graphically. For example, some rules specify physical concerns
in the form of formulas and validation rules. These technical expressions do
not have a graphical representation.

Y ou can attach business rules to objectsin an OOM. Y ou can generate
business validation rules as check parametersif the validation rules are
attached to domains.

&> For more information on defining and using check parameters, see the
chapter Building an Object-Oriented Model.



Chapter 9 Using Business Rules

Defining business rules in an OOM

Y ou can define a business rule which can be attached to the following objects
in an OOM:

Domains
Classes
Interfaces
Attributes
Identifiers
Operations
Associations
Generalizations
Realizations
Dependencies

Types of business rule

In PowerDesigner, you can define several different types of business rules.

Rule type | Describes Example

Definition Characteristics or propertiesof | A customer is a person identified
an object in the information by a name and an address
system

Fact Certainty or existencein the A client may place one or more
information system orders

Formula Calculation employed in the The tota order isthe sum of al
information system the order line costs

Validation Constraint on avaluein the The sum of the order totalsfor a
information system given client must not be greater

than that client’s allowance
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Defining business rules in an OOM

Business rule properties

A business rule definition includes the following properties:

Maximum
Property Description length
Name Name for therule 254
Code Reference name for the rule 254

Comment Descriptive label for therule —

Type Indicates whether the rule is adefinition, afact, a —
formula, or avalidation

Expression | Presence of associated expression —

Notes Presence of associated notes —

Creating a business rule

Before you create business rules, formulate your rules by asking yourself the
following questions:

¢ What business problems do | want to address?
¢ Arethere any procedures that my system must respect?

¢ Do any specifications dictate the scope of my project?

¢ Do any constraints limit my options?

¢ How do | describe each of these procedures, specifications, and
constraints?

¢ How do | classify these descriptions: as definitions, facts, formulas, or
validation rules?
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Chapter 9 Using Business Rules

<+ To create a business rule:

1 Select ModelJ Business Rules.
The List of Rules appears. It displays the business rules defined for the

model.
: List of Rules [_ (O] x|
ol = M= I W
Mame - Code Parent Creation Date Creator
1 Activity date control: ACTIVITY _DATE_C i =hiodel= Unknotwn Lnknown
2 Chief rule CHIEF_RILE =hlodel= Ukt Lnknoen
3 Participate date con: PARTICIPATE_DATE: =hodel= Ukt Lnknoen
4 Task date contral  TASK_DATE_CONT =hodel= Ukt Lnknoen
=
=
=
4| | 3|
aK I Cancel Apply | Help |

2 Click ablank lineinthelist.
or
Click the Add a Row tool.

An arrow appears at the beginning of the line.

Type aname and a code for the businessrule.

Click Apply.

The creation of the new business rule is committed.
5 Click the new businessrule line.

An arrow appears at the beginning of the line.

6 Click the Properties tool.
or

Double click the arrow at the beginning of the line.

The property sheet for the new business rule appears.
7 Select abusinessrule type from the Type dropdown listbox
8 Click OK.
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Applying business rules to objects

From the list of business rules, you can apply a business rule to existing

objects. Y ou can also apply a business rule to objects from their property
sheetsor lists.

Applying a business rule to an object

Y ou can add business rules that already exist in the model, and which belong
to other objects.
% To apply a business rule to an object:
1 Double-click an object in the model.
The object property sheet appears.
2 Click the Rulestab.
The Rules page appears.

=| Class Properties - parallelPeripheral (parallelPeripheral) [HI[=] B3

General I Attributes | |dentifiers I Operations | Associations | Inner Classes
Script I Code Preview I Motes  Rules |Velsi0n|nf0| Dependencies

B s RBX AT

Mame Code Rule Type | Cli~]

-
[14] M) 4|

ik dEYRIETEAK |

ak. I Cancel | Ll | Help |

3 Click the Add Rulestool.
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Chapter 9 Using Business Rules

The Selection window appears. It contains alist of all the business rules
that exist in the model, with the exception of those that already belong to

the object.

iy Eh gt Bl

Mame | Code -
[ Fule_11 Rule_11
[Cleeen Rile_10 Fule_10
[Ceeen Rinle_8 Rule_8
[ Rle_9 Rule_3
[Ceeen Rinle_2 Rule_2 |
[ Rule_7 Fule_7
[l Rute_3 Rule_3
[Cerm -
K1 - I_>l_I
4 | 3 |'\ Fules f

Object(z) zelected: 0/14
Cancel |

4 Select the business rules that you want to add to the object.
5 Click OK.

The business rules are added to the object and appear in the list of
business rules for the object.

6 Click OK.

Attaching an expression to a business rule

A business rule typically starts out as a description. As you develop your
model and analyze your business problem, you can complete arule by adding
atechnical expression.

Each business rule can include two types of expression:
¢ Server

¢ Client

Expressions are used essentially in a CDM or a PDM.

& For more information on expressions, see the chapter Using Business
Rules in the PowerDesigner PDM User’s Guide.
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Glossary

abstract class

aggregation

association

association role

attribute

Beaninfo class
business rule
cardinality

class

A classthat cannot have any direct instances

An form of association that specifies a part-whole relationship between a
component class and an aggregate class

A structural relationship that describes a set of links between objects

The endpoint of an association, arole specifies the multiplicity and visibility
between the association and the classto which it is connected

A named property of an object that defines the characteristics of the object

Reusable software component that can be visually manipulated in a software
development tool

A written statement specifying what the information system must do or how it
must be structured to support business needs

The number of elementsin a set. The number has to be specific and cannot
be arange, asis the case with multiplicity

A description of a set of objects that share the same attributes, operations,
relationships, and semantics
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Glossary

class diagram

classifier

composition

constructor

data type

dependency

domain

generalization

identifier

inner class

interface

260

A classdiagram isaview of amodel that shows a set of packages, classes,
interfaces, and their relationships that together represent the logical static
design view of asystem. A class diagram may contain all or part of the class
structure of asystem

A classifier isamechanism that has structural (attributes) and behavioral
(operations) features. All objects that can have instances are classifiers

A form of aggregation of an association in which the classis attached to the
association role is may be a part of only one composite at atime

An operation that creates and initializes an instance of a class

A type whose values have no identity. Data types include primitive types and
enumeration types

A semantic relationship between two modeling elements, in which a change
to one modeling element (the independent element) may affect the semantics
of the other modeling element (the dependent el ement)

Set of values for which adataitemisvalid

A relationship between a more general element (the parent) and a more
specific element (the child). The more specific element is fully consistent
with the more general element and contains additional information

Anidentifier is aclass attribute, or a combination of class attributes, whose
values uniquely identify each occurrence of the class

A class definition within another class definition

A collection of operations used to specify the externally visible behavior of a
class, object, or other entity. In the case of aclass or object, the interface
includes the signatures of the operations



Glossary

multiplicity

Object-oriented
model (OOM)

object language

operation

package

parameter

persistence

persistent object

realization

return type

role

signature

A specification of the range of allowable cardinalities that a set may assume

Class structure that isthe logical design view of a software system. An OOM
is essentially a static conceptual model of a software system

Contains the specifications for a particular language. It provides
PowerDesigner with the syntax and guidelines for implementing stereotypes,
data types, scripts and constants for a object language

The implementation of a service that can be requested from an object in order
to affect behavior. An operation has a signature, a name, and alist of
parameters

A general purpose mechanism for organizing elements into groups

Specification of avariable that can be changed, passed, or returned.
Parameters are used only for operations

Lifetime of the instances of aclass

An object that continues to exist after the process that created it has ceased to
exist

A semantic relationship between classifiers, in which one classifier specifies
acontract that another classifier guarantees to carry out

A list of values returned by a call of the operation

The named specific behavior of an object participating in a particular context

The name and parameters of an operation
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Glossary

stereotype An extension of the vocabulary of the UML, which allows you to create new
kinds of building blocks that are derived from existing ones but that are
specific to your problem

transient object An object that ceases to exist when the process that created it ceases to exist

visibility Denotes how an object can be seen and used by other objects
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A

abstract
class 18
operation 67
abstract class 259
access
dependency 109
actor
class 20
add
atribute 59
constructor 73
operation 84
add object
class 29
interface 41
add operation
atribute 79
additional
check parameter 131
additional checks
domain 120
aggregation 259
association 98, 102
role 102
application
PowerBuilder 191
apply
businessrule 132, 256
validationrule 132
archived Javafiles
reverseengineering 151
association 259
aggregation 98, 102
associativeclass 102
cardindity 101, 104
changetoclass 102
changeability 98
check 136
class attribute 102

association (continued)

code 98

comment 98
composition 98, 102
create 99

define 97, 102
display 106

ends 97

generate PDM 216
link 97

list 104

modify 103, 104
multiplicity 98, 101
name 98
navigability 98
ordering 98, 101
property 98, 103
role 97,98, 100, 101, 259
Roseimport 146, 148
stereotype 98
symbol 106

tool 5

visibility 98, 102

attach

attribute 48
attribute to domain 57
inner class 24

atribute 259

add 59

add operation 79
attach 48
Browser 51
cardindlity 51
changeability 49
check 136
check parameter 130, 132
class 30

code 49
comment 49
create 51, 59
datatype 49, 50
define 48
derived 49
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attribute (continued)
detail 58
diagran 53
display 60
domain 49, 57
duplicate 59
enforce coherence 9
icon 60
identifier 49
initial value 49
interface 42
keywords 60
length 49
list 52,56
markers 60
model option 9
modify 54, 55, 56
multiplicity 49, 51
name 49
operation 79
precision 49
property 49, 54, 55
Roseimport 147
show 60
static 49
stereotype 49
symbol 60
validationrule 132
variable 132
visibility 49, 50, 60

automatic
correct 142

automatic correction
check 137
check option 141

B

Beaninfo 259
check 136
generate 186
binary
datatype 127
bind
dependency 109
bitmap

datatype 127
boolean

datatype 126, 203, 217
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Browser
atribute 51
class 22
interface 37
operation 68
businessrule 259
apply 132, 256
check parameter 252
create 254
define 252
expression 132, 257
object 256
OOM 253
property 254
type 253
validation 132
byte
datatype 126, 217

C
call
dependency 109
cardinality 259
association 101, 104
atribute 51
class 18,21
role 101, 104
category
constant 246
datatype 248
extended attributes 249
naming 249
object language 239, 241
script - 245
CDM
datatype 203
generate 202, 204
generate option 204
generate options 205
generate package 213
generation options 204
new 207
objects generated 202
preserve modifications 211
select generation objects 206
update 210
changeability
association 98



changeability (continued) class (continued)

atribute 49 comment 18

check create 21
association 136 default stereotype 20
atribute 136 define 17
automatic correction 137 diagram 23
Beaninfo 136 display 34
class 136 enumeration 20
correct 141, 142 fina 18
error list 142 generate 18
generalization 136 generate PDM 216
interface 136 implementationClass 20
manual correction 137 inner 23
model 138 list 22,28
OOM 136, 141, 142 modify 27, 28
operation 136 name 18
option 137,138 operation 31, 77
realization 136 persistence 18
view 136 preview code 33

check option process 20
automatic correction 141 property 18, 19, 20, 27
detaill 141 redization 114
manual correction 141 Roseimport 146, 147
recheck 141 signa 20

check parameter stereotype 18, 19, 20, 242
additional 131 symbol 34
attribute 130, 132 thread 20
businessrule 252 tool 5
define 130 type 18,20
domain 130, 132 utility 20
property 130 visibility 21
standard 130, 131 classdiagram 260
type 130 classifier 260
validation 132 class 27
validationrule 130 define 27

child client
dependency 108 expression 132
generdization 91 class

class 259 association 98
abstract 18 attribute 49
actor 20 body 154
add object 29 class 18
associative 102 comment 152
atribute 30 dependency 108
Browser 22 domain 120
cardindity 18,21 generdization 91
change from association 102 identifier 62
check 136 interface 36
classifier 27 Java 154
code 18 OOM 11
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class (continued)
operation 67
package 14
parameter 88
preview from class 33

preview frominterface 45

redization 114
comment
association 98
atribute 49
class 18
dependency 108
domain 120
generdization 91
identifier 62
interface 36
Javacode 152
OooOM 11
operation 67
package 14
parameter 88
redization 114
compile

reverse engineering Java 158

composition 260
association 98, 102
role 102

conceptual
datatype 203

constant
object language 246
script 246
constraint
businessrule 252

constructor 260
add 73
Copy 76
Default 74
operation 68, 73

Copy
constructor 76

correct
automatic 142
check 141, 142

manual 142
OOM 141, 142
create

association 99
attribute 51, 59
businessrule 254
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create (continued)

class 21
dependency 109
domain 121
generdization 92
identifier 63
interface 37
model 6

object language 235
OOM 4,6
operation 68, 84
parameter 89
redization 115

creation

tools 5

current

language 235
object language 231, 235

customize

language 240
object language 240
script 199

datatype 260

atribute 50

binary 127

bitmap 127

boolean 126, 203, 217
byte 126, 203, 217
CDM 203

char 203

character 126
conceptual 203, 217
date 127

decima 126, 217
domain 120, 123
double 203

float 126, 203, 217
image 127

integer 126, 203, 217
length 122, 125
money 126, 217
number 126, 217
object language 248
OLE 127

parameter 88
precison 122,125



datatype (continued)
script 248
select 123
serial 126, 217
short 203
time 127
trandate 203, 217
txt 203
undefined 123
datatypes
options 9
date
datatype 127
decimal
datatype 126, 217
Default
constructor 74
default stereotype
class 20
define
association 97, 102
atribute 48
businessrule 252
check parameter 130
class 17
classifier 27
dependency 108
domain 120
generalization 91
identifier 62
interface 36
OOM 4
operation 67
package 14
parameter 88
redlization 114
reverse engineering 150
role 100
UML 3
validationrule 132
definition file
generate 184
deleterule
PDM generation option 220
dependency 260
access 109
bind 109
cal 109
child 108
code 108

dependency (continued)
comment 108
create 109
define 108
derive 109
display 112
friend 109
import 109
include 109
independent 108
instantiate 109
link 108
list 112
modify 111, 112
name 108
parent 108
property 108, 111
refine 109
stereotype 109, 244
symbol 112
tool 5
trace 109
use 109
derive
dependency 109
derived
atribute 49
detach
inner class 26
detail
atribute 58
diagram
atribute 53
class 23
interface 38
operation 70
direction
parameter 88
directory
reverse engineering Java 151
reverse Java 161
display
association 106
atribute 60
class 34
dependency 112
generdization 95
interface 46
operation 85
package 15
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display (continued)
redization 118
diverge
fromdomain 9
documentation
Roseimport 146
domain 260
accesslist 121
atribute 49, 57
check 120
check parameter 130, 132
code 120
comment 120
create 121
create from Browser 121
datatype 120, 123, 125
define 120
divergefrom 9
enforce coherence 9
length 120, 122
model option 9
modify 129
name 120
OOM 120
precison 120, 122
property 120
validationrule 132
variable 132
duplicate
attribute 59
operation 77,84

E
edit
object language 231
editor
language 239
object language 239
ends
association 97
Entity/Relationship
notation 205
enumeration
class 20
error list
check 142
navigate 142
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error message
OOM 137,141, 142
severity 137
event
operation 67
script - 249
export control
Roseimport 146
expression
businessrule 132, 257
client 132
server 132
extended attributes 249

F
field
object language 239
file
open 8
final
class 18
operation 67
FK index names
PDM generation option 220
FK threshold
PDM generation option 220
float
datatype 126, 217
friend
dependency 109
function
generd 2
OooM 2

G

generd
functions 2
language 241
object language 241

generdization 260
check 136
child 91
code 91
comment 91
create 92
define 91



generdization (continued) H

display 95 i

implementation 92 hierarchy

s o5 package 14

modify 94, 95

name 91

parent 91 |

property 91, 94 icon

Roseimport 146, 148 attribute 60

stertz)otlype95 91, 92, 243 operation 86

syn|1 05 identifier 260

:/??tual o atribute 49

L code 62
gen\grjtl{elllty 91, 92 comment 62

Beaninfo 186 Zﬁ?rt-,ee 23;

CDM 202, 204 i

i list 66

definition file 184 nma(iggy 6265, %

i]r;t/e:a(ies , 36 primary identifier 62

e 185 property 62, 65

ignore comments
reverse Java 152
reverse PowerBuilder 166

new CDM 204, 207
new PDM 218, 221

PDM 216, 218 reverse XML 174

PowerBuilder 189 . -
PowerBuilder application 191 |gn:);(/ee(;2:r;|/(;n bedg

PowerBuilder options 189
select object 180

sru 193

update CDM 205, 210
update PDM 219, 224
updated CDM 204

reverse PowerBuilder 166
reverse XML 174
image
datatype 127
implementation

updeted PDM 218 ;(éﬁgd?Sation 92

validationrule 132 i 83

XML 195 __operaion

XML file 196 implementationClass
| 20

generate CDM i mpfo?tss

objects generated 202 dependency 109

options 205 modal 145

package 213 OOM 145

preserve modifications 211

Rose objects 146
select objects 206 0S8 objects

In

gensrr)ftiitsnF;Dl\gzo parameter direction 88
includ
package 227 o e

dependency 109

sub-package 138
independent

dependency 108

preserve modifications 225
select objects 220

Getter
operation 79
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initial value
atribute 49
inner class 23, 260
attach 24
detach 26
interface 41
reverse engineering Java 151
In\Out
parameter direction 88
instantiate
dependency 109
integer
datatype 126, 217
interface 260
add object 41
atribute 42
Browser 37
check 136
code 36
comment 36
create 37
define 36
diagram 38
display 46
generate 36
inner class 41
list 38,40
modify 39, 40
name 36
operation 44
preview code 45
property 36, 39
redization 114
Roseimport 147
stereotype 36
symbol 46
tool 5
visibility 36, 37
introduction
overview 2

J
jar
reverse engineering Java 163
Java
code 154
code comment 152
generate 182
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introduction (continued)
reverseengineering 151

reverse engineering inner class 151

reverse sourcefile 156
script 199
zip 163
Java Bean
generate 186
Javareverse
compile 158
directory 161
options 152
JDK
library 153
load 153
model 153
open 153

K

key index names
PDM generation option 220

L

language
current 231, 235
editor 239
generd 241
modify 240
object 230
script 245
UML 241

length
atribute 49
datatype 49
domain 120

library
JDK 153

PowerBuilder 168
reverse Java 152
reverse PowerBuilder 166
reverse XML 174

link
association 97
dependency 108
generdization 91
redization 114



linked
object language 231
list
association 104
attribute 52, 56
class 22,28
dependency 112
generalization 95
identifier 66
interface 38, 40
operation 69, 72
redlization 118
load
JDK 153
PowerBuilder 168
local
object language 231

M

manual

correct 142
manual correction

check 137,141
mark classifiers

reverse Java 152

reverse PowerBuilder 166

reverse XML 174
markers

atribute 60

operation 86
merge

model 144

OOM 144
merise

notation 205
model

check 138

create 6

import 145

JDK 153

merge 144

new 6

object selection 138

OOM 138

open 8

options 9

PowerBuilder 168

property 11

model  (continued)
sub-package 138

model notation
generate CDM 205

model option
atribute 9

modify
association 103, 104
attribute 54, 55, 56
class 27,28
dependency 111, 112
domain property 129
generdization 94, 95
identifier 65, 66
interface 39, 40
language 240
object language 240
operation 71,72
realization 116, 118

money
datatype 126, 217

multiplicity 261
association 98, 101
attribute 49, 51
role 101

N

name
association 98
atribute 49
class 18
dependency 108
domain 120
generdization 91
identifier 62
interface 36
OOM 11
operation 67
package 14
parameter 88
redization 114

namespace
package 14

naming

object language 249
script - 249

navigability

association 98
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new
model 6
object language 235
OOM 6

new CDM
generate 207

new PDM
generate 221

notation
Entity/Relationship 205
merise 205

number

datatype 126, 217

@)

object
businessrule 256
generate 180
language 230
script 246
xml mapping 248

object language 261
category 239, 241
constant 246
create 235
current 231, 235
customize 240
datatype 248
define 230
edit 231
editor 239
event 249

extended attributes 249

field 239
general 241
linked 231
loca 231
modify 240
naming 249
ooM 11
parameter 233
script 245, 246
type 230
UML 241
vaue 239
xml mapping 248
object selection
check 138
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object selection (continued)

model 138
package 138

objects

OOM 5
PowerBuilder 166
XML 174

OLE

datatype 127

OOM 261

businessrule 253
CDM objects 202
check 136, 137, 141, 142
code 11

comment 11

correct 141, 142
create 4,6

define 4

domain 120

error 137,138, 141, 142
function 2

generate CDM 202, 204
generate PDM 216, 218
import 145

merge 144

name 11

new 6

new CDM 207

new PDM 221

object language 11
objects 5

open 8

options 9

overview 2

PDM objects 216
property 11

roles 4

tools 5

trandateto PDM 216
UML 3

update CDM 210
update PDM 224
validate 136

warning 137, 141, 142

OOM objects

trandateto CDM 202

open

file 8
JDK 153
model 8



open (continued)
OoOM 8
PowerBuilder 168
Rose model 145
operation 261
abstract 67
add 84
atribute 79
Browser 68
check 136
class 31,77
code 67
comment 67
constructor 68, 73
create 68, 84
define 67
diagram 70
display 85
duplicate 77,84
event 67
final 67
Getter 79
icon 86
implementation 83
interface 44
keywords 86
list 69, 72
markers 86
modify 71, 72
name 67
parent 67
parent class 78
property 67,71
return type 67
Roseimport 148
Setter 79
show 85
static 67
stereotype 67, 68, 243
symbol 85
visibility 67, 68, 86
options
datatypes 9
generate CDM 205
generate PDM 220
model 9
OoOM 9
PowerBuilder 166

reverse engineering 152, 166, 174

reverse Java 152

options (continued)
XML 174
ordered
association 101
ordering
association 98, 101
role 101
Out
parameter direction 88
overview
OoOoM 2

P

package 261
association visibility 102
attribute visibility 50
classvisibility 21
code 14
comment 14
define 14
display 15
generalization visibility 92
generate CDM 213
generate PDM 227
hierarchy 14
interface visibility 37
name 14
namespace 14
object selection 138
operation visibility 68
property 14
Roseimport 147
stereotype 245
sub-package 14
symbol 15
tool 5

parameter 261
code 88
comment 88
create 89
datatype 88
define 88
direction 88
generate PDM 218
name 88
object language 233
parent 88
property 88
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parent
dependency 108
generdization 91
operation 67
parameter 88
parent class
operation 78
PDM
datatype 217
generate 216, 218
generate from association 216
generate fromclass 216
generate options 220
generate package 227
generation options 218
new 221
preserve modifications 225
select generation objects 220
update 224
persistence 261
class 18
persistent object 261
PK index names
PDM generation option 220
PowerBuilder
application 191
generate 189
library 168
load 168
model 168
objects 166
open 168
options 166
reverse engineering 166, 169, 171
sru 193
PowerBuilder application
generate 191
precison 122,125
atribute 49
domain 120
preserve modifications
generate CDM 211
generate PDM 225
preview code
class 33
interface 45
primary identifier
identifier 62
private
association visibility 102
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private (continued)
atribute visibility 50
classvisibility 21
generdization visibility 92
interface visibility 37
operation visibility 68
process
class 20
property
association 98, 103
attribute 49, 54
businessrule 254
check parameter 130
class 18,19, 20, 27
dependency 108, 111
domain 120
generdization 91,94
identifier 62, 65
interface 36, 39
model 11
OoOM 11
operation 67,71
package 14
parameter 88
realization 114, 116
role 101
property sheet
association 103
attribute 55
class 27
dependency 111
generdization 94
identifier 65
interface 39
operation 71
realization 116
protected
association visibility 102
atribute visibility 50
classvisibility 21
generdization visibility 92
interface visibility 37
operation visibility 68
public
association visibility 102
atribute visibility 50
classvisibility 21
generdization visibility 92
interface visibility 37
operation visibility 68
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redlization 261
check 136
class 114
code 114
comment 114
create 115
define 114
display 118
interface 114
link 114
list 118
modify 116, 118
name 114
property 114, 116
stereotype 114
symbol 118
tool 5

recheck
check option 141

refine
dependency 109

returntype 261
operation 67

reverse engineering
Jjava 151
code 154
define 150
inner class 151
Java 151
options 166, 174

PowerBuilder 166, 169, 171

XML 174,175
reverse engineering Java

compile 158

directory 161

jar 163

options 152

sourcefile 156

without body code 154

zip 163
role 261
aggregation 102

association 97, 98, 100, 101

cardindity 101, 104
composition 102
define 100
multiplicity 101
ordering 101

role (continued)
property 101

roles
OoOoM 4

Rose import
association 146, 148
atribute 147
class 146, 147
documentation 146
export control 146
generdization 146, 148
Implementation 146
interface 147
objects 146
open model 145
operation 148
package 147

rule
businessrule 252
congtraint 252
define 252

S

save generation dependencies
generate CDM 205
PDM generate option 220
PDM generation option 220
script
constant 246
customize 199
datatype 248
event 249
Java 199
language 245
naming 249
object 246
object language 245, 246
select
datatype 123
selection
tool 5
seria
datatype 126, 217
server
expression 132
Setter
operation 79
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tools
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wbr?)ala(l;zkg:n 114 object language 241
- OOM 3
ihr|]§|r$c;hy 13184 ter_minology 3
Sybase SQL Anywhere undﬂgfd e 123
datatype 217 “
o unordered
sym asgo ciction 106 association 101
: update CDM
itltgslgut; 60 generate 210
PDM
dependency 112 upd;eﬁerame 224
?rine?frglcza“:g 95 updaterule 220
' use
ggslrgé:n 125 dependency 109
Kage utility
realization 118 class 20

276



\% Z

validate zip
OOM 136 reverse engineering Java 163

validationrule 130
apply 132
atribute 132
businessrule 132
check parameter 132
define 132
domain 132
generate 132

value
object language 239

variable
atribute 132
domain 132

view
check 136

virtual
generdization 91

visibility 262
association 98, 102
attribute 49, 50, 60
class 21
generdization 91, 92
interface 36, 37
keywords 60, 86
operation 67, 68, 86

W
warning
OOM 137,141, 142
without body code
reverse Java 154

X

XML

generate 195, 196

objects 174

options 174

reverse engineering 174, 175
xml mapping

object 248

object language 248
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