OBJECT-ORIENTED PROGRAMMING AS MODELING
O.L. Madsen & B. Mgller-Pedersen

24. Notation
Description

This chapter explains the notation used in this book.

Program text
The program examples shown in this book are made in the gBeta language. The elements of the language are introduced

as they are needed to illustrate the programming elements presented in the book. For a comprehensive description of
gBeta see the web-site gbeta.dev.

Abbreviations

For practical purposes, we do not always show all the code in the examples and we use the following notation for code not
shown:

e The symbols - " - stands for code, which has been shown in a previous example. You may think of the - " - as an
extended ditto-sign.

e The symbols : : : stands for code, which will be shown later — often in the same section.

e The symbols . .. stands for code, which is not shown and left to the reader to fill in.

Diagrams and illustrations

In this section, we summarise the diagrams used to show different kinds of elements of programs and program executions.
Diagrams are partial since they only show selected elements of a given program or program execution, but they are
formal/exact/precise in the sense that they show elements that are present in the program or program execution.

We also use illustrations in the form of informal drawings or pictures to illustrate a given text in the book, a given application
domain, etc.

An example is this photo used in section .

We use a combination of pictures and diagrams to show the relationships between a domain and a model.
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In the following sections, we present the diagrams being used.

Objects

Class-defined and singular objects

Rectangles of the following forms are used to illustrate objects.

Class-defined object

| g owner =  “John Smith”
i balance = 350.56
interestRate = Q.7

Model with objects
representing accounts

The notation for an object of a class is a rectangle including an upper part with the name of the object followed by the name
of the class, and an optional lower part with a selected set, which may be empty, of the attributes. A data-item always
includes name followed by ‘=" and possibly a value, while its type is omitted.

account_1010: Account

account_1010: Account

account,

owner =  “John Smith?”
balance = 350.56
interestRate = a.7

Owner: String =
Balance: float =
interestRate: float =

“John Smith”
350.56
0.7

Singular object

account_1018@:

owner = “John Smith”
balance = 350.56
interestRate = @.7
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The notation for a singular object is a rectangle with an upper part with just the name of the object, and an optional lower
part with the same contents as a class-defined object.

Common to both is

¢ The name of the object is left-justified and followed by a *:’.
¢ The color of the background is light green.

Array objects
The notation for an array object is a rectangle with an upper part with the name of the array object, the number of elements

in the array and the type (class) of the elements in the array. The lower part is a list of the elements in the array. This list
may be partial and only show selected elements of the array.

accounts:
[3] Account

[1] =
[2]
(3]

Arrays of class-defined object are really arrays of references to objects.

accounts:
[3] Account

[1] = //—-P : Account

[2] =———

owner =
[3] = balance = 350.56
interestRate = Q.7

Method objects

The notation for a method object is a rectangle with an upper part with the name of the method, and a lower part with a
selected set of its attributes. A data-item always includes name followed by ‘=" and possibly a value, while its type may be
omitted. Parameters are shown as data-items.

:deposit

amount = 180
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Singular method objects

Singular method objects appear e.g. as objects derived from cycle:

cycle
v .=v +1

: > cycle

Classes

Rectangles of the following forms are used to illustrate classes.

The notation for illustrating a class is a rectangle including an upper part with the name of the class, and a part with a

selected set of its attributes.

¢ A data-item always includes name, while its type may be omitted.

¢ A method-item just include its name.
The name of the class is in boldface and centered.
The color of the background for both compartments is light yellow.

No that it differs from the way objects are illustrated.

Subclass

Account Account Account Acc
owner: String owner owner: Customer owner
balance: float balance balance: float balan:
interestRate: float interestRate interestRate: float inter

deposit depos:
withdraw withd
addInterest addIn

The notation for a class being a subclass of another class is a line from the subclass to the superclass, with the subclass

below the superclass.
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A class may have an arbitrary number of direct subclasses and a subclass may itself have subclasses. The subclass
hierarchy may thus have an arbitrary depth.

Account

owner: Customer
balance: float
interestRate: float

SavingsAccount CreditAccount

releaseDate: Date maxCredit: float

CreditAccount: Account

maxCredit: float

Alternatively the name of the superclass may be placed after the “:" in a class.

Methods/submethods

Method

The notation for illustrating a method is similar to the notation for classes, however, with different color, that is light blue.
The upper part holds the name of the method and the lower part holds attributes, including parameters.

transact

amount =

Submethod

Page 5
© Copyright by Ole Lehrmann Madsen and Birger Mgller-Pedersen 2023.



OBJECT-ORIENTED PROGRAMMING AS MODELING
O.L. Madsen & B. Mgller-Pedersen

transact

amount

deposit withdraw

The notation for a method that is a submethod of another method is the same as for subclasses: a line from the submethod
to the supermethod, and the submethods below the supermethod.

As for subclasses, a method may have an arbitrary number of submethods and the sub method hierarchy may have an
arbitrary depth.

References

A reference its shown as an arrow pointing from a reference data-item to the object being referred to. Sometimes this
reference data-item is shown as an attribute of an object and sometimes it is just shown on its own and not as an attribute
of an object.

aCustomer
saccount :Customer
owner = ———-ﬁ_‘_Hhﬁ 7 S
= John Smith’
balance = 350.56 bl o il
: \_’ addr = 1011 Eagle Road,
interestRate = Q.7 e
Moon Town, Utopia

email = "john.smith@utopia.org”

Composite value type

Notation for the definition of a composite value type and for the typing an attribute by a composite type.
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Date: Value

Account

year: Integer
month: Integer
day: Integer

owner: String
balance: float
interestRate: float
creationDate: Date

The corresponding Dat e value object is graphically embedded in the rectangle of the holding Account object.

:Account
owner =
balance = 350.56
interestRate = 0.7
creationDate =
:Date
year= 1949
month = 11
day = 11
Nesting

For illustrating nesting we have two alternatives:

The first alternative is to include classes in the lower part of a class or an object.

The uppermost notation shows that the class G- amrar has nested classes Synbol , Ter mi nal , and NonTer mi nal , in
addition that Ter mi nal , and NonTer i nal are subclasses of Synbol .

The lowermost notation shows that for each instance of class Gr anmrar (in this case Java) has nested classes Synbol ,
Term nal , and NonTer mi nal . These classes are different from Synbol , Ter m nal , and NonTer i nal in some other
instance of Gr amar .
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Grammar

Symbol

name: String

Terminal

Nonterminal

Java: Grammar

Symbol

name: String

Terminal

Nonterminal

The second alternative for showing nesting is to have the nested classes connected to the enclosing class or object, ending

with a small circle.

The uppermost notation shows that the class G- ammar has nested classes Synbol , Ter ni nal , and NonTer mi nal .

The lowermost notation shows that for each instance of class Gr anmrar (in this case Java) has nested classes Synbol ,

Ter mi nal , and NonTer m nal
instance of G anmar .

. These classes are different from Synbol , Ter m nal , and NonTer mal in some other
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Grammar

Q

Symbol Terminal Nonterminal
name : String
Java: Grammar
O
Symbol Terminal Nonterminal

name : String

Composite objects

Classes of composite objects

There are two alternative notations for classes of composite objects.
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MFprinter MFprinter _J_‘ Printer
print printer: @& print
scan
copy scanner: {#®—— Scanner
? print
scan
scan
| | copy
Printer Scanner
print scan

Composite objects

The notation for composite objects uses the same graphics.

:MFprinter

printer: ®— Printer

scanner: ®— Scanner
print
scan
copy

In OSDs we sometimes illustrate an aspect-object as the heading of a life line by having it overlay the composite object.

accountA: customerA:
asSubject: asObserver:

Combined nesting and composition
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The combination of nesting and composition is shown by a combination of the symbols for nesting and composition. This is
typically used to illustrate that singular objects are described in the context of an object or class.

Collections:

SetLib:

class Set

ListLib:

class List

Object sequence diagrams

Here we plan to summarize the notation for object sequence diagrams — OSDs.
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