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Statické diagramy

* Diagramy tried
— Zobrazuju staticku Strukturu modelu
— Obsahuiju triedy, interfejsy, baliky a vztahy
— Su organizovaneé do balikov
* Diagramy objektov
— Diagram instancie tried

— InStancia diagramu tried — nahlad stavu systému v
nejakom casovom bode

— Zobrazuje priklad datovych struktur



Baliky

Packages

may contain packages and ordinary model elements
some packages may be Subsystems or Models

the basis for configuration control, access control
element can be directly owned by a single package
stereotypes system, facade, framework, top package
the visibility (‘+’ public, *-" private, ‘# protected)

dependency between packages => dependencies
among the elements
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Mechanizmym rozsirovania UML

e represents general purpose mechanisms that may
be applied to any modeling element

e an extensibility device for UML
e Constraint

e Comment

e Tagged values

e Stereotypes




« Constraint

e represents semantic information attached to a model
element - conditions to be maintained as true

¢ is shown as a text string in braces ({})

a predefined language for writing constraints is OCL

a user-defined constraint is described in words in a given
language

Stereotypes: <<invariant>>, <<postcondition>>,
<<precondition>>

e COomment

e a text string attached directly to a model element.

e attaches arbitrary textual information to any model
element

e Stereotypes: <<requirement>>,<<responsibility>>




Example (constraints & comments)

Member-of
comment
Person | A .| Committee
{subset}
1 Chair-of * Represents an
incorporated
entity
constraint

worker | Person

boss

0.1

employee

/ employe‘r Company

*

|
0..1

{Person.employer =

Person.boss.employer}




Tagged values
¢ a mechanism to define new element properties
e a property is a value attached to a model element
e a keyword-value pair => tag-value

Example

— { author = "Joe Smith”, deadline = 31-March-1997,
status = analysis } or { abstract }

Stereotype

e built-in extensibility mechanisms of UML

e a new class (subclass of an existing ) of
modelling elements introduced at modelling
time

e Nnotation

¢ a key-word string (within guillemets,e.g. «foo».)
e a special graphic icon




Example (of stereotypes)

@ <<UML control>> O
.

PenTracker
PenTracker location : Point Place order\
enable(Mode) { <<uses>>

<%;ses>> \
O HO C o o

MOdel \ﬂeW Controller Ordel‘ prOdUCt Arrange payment



Trieda

Opis mnoziny objektov s podobnou
Strukturou, spravanim a podobnymi vztahmi
Triedy maju svoju datovu strukturu, spravanie
a vztahy s ostatnymi prvkami

Nazov triedy musi byt jednoznacny
Oznacenie:

— Obdiznik s troma ¢astami: Nazov, atributy,
operacie



Trieda

. Customer
Meno triedy
* povinné CustumerlD
firstName
lastName
o - adressLinel
Atributy

adressLine2

city

postalCode
registrationDate

* nepovinné
* vlastnosti inStancii triedy

CalculateDiscount()
CalculateDeliveryDistance()
GetAccountBalance()

Operacie

* nepovinné

* akcie vykonavané nad
inStanciami triedy

R6zne urovne zobrazenia:

* skratena — bez detailov, iba meno triedy

* analyticka uroven — meno, atributy, operacie
* implementacny — najviac detailov

Je délezité ujasnit si, ktord modelujeme!



Typy, argumenty a navratové hodnoty
operacii

Customer

CustumerID:Number
firstName:String

lastName:String \\

adressLinel:String Typy Specifikované v UML,
adressLine2:String alebo zavislé na
City:String implementacnom jazyku

postalCode:String
registrationDate:Date

CalculateDiscount(orderID:Number):Money
CalculateDeliveryDistance():Number
GetAccountBalance():Money

* Typy sU nepovinné
* Mena argumentov i argumenty suU nepovinné
* Typ navratovej hodnoty operacii je nepovinny



Viditelnost

Customer .
Public +
+ CustumerID:Number * viditelny pre vsetkych
+ firstName:String Protected #
+ lastName:String e viditelny iba pre triedu a
- adressLinel:String podtriedy
- adressLine2:String Private -
- city:String * viditelny iba pre danu triedu
- postalCode:String Package ~
- registrationDate:Date e viditelny v ramci balika
+ CalculateDiscount(orderID:Number):Money
+ CalculateDeliveryDistance():Number
+ GetAccountBalance():Money

Dalsie vlastnosti atributov a operacii:
* Staticky

* Nasobnost: + orders[0...n]:String

* Property-string: {abstract}, {frozen}




Trieda

* Trieda moZe obsahovat aj iné Casti:

Reservation

operations

guarantee()
cancel ()
change (newDate: Date)

responsibilities
bill no-shows —

match to available rooms [ ————__ DalSie ¢asti definované

exceptions / uzivatefom

invalid credit card _—




Polygon

SailBoat

Generalizacia (dedicnost)

Shape

Ellipse

WaterVehicle

N

venu

{disjoint} [

Spline

e

{overlapping} ﬁ

Vehicle

yal
N

power

WindPoweredVehicle

{overlapping} ﬁ

1. {overlapping} — dedenie z
viacerych tried povolené

2. {disjoint} - dedenie z viacerych
tried nepovolené

3. {complete} — vSetky podtriedy
boli uvedené

4. {incomplete} — existuju dalsie,
neuvedené podtriedy

LandVehicle

power

S

venue

Truck

MotorPoweredVehicle




Asociacia

Meno
asociacie

zadava

zadavatel
Nasobnost




Asociacia

1 zaddva 0..*
Customer Order
zadavatel
orderID
itemSet
custumerlD
totalCost
deliveryStatus
paymentStatus
0..* '
3y , Generatelnvoice()
pozvany
~ Zakaznik:
. * nema ziadneho, alebo
, , ma prave jedného
pozyvatel pozyvatela
pozyva

* nema ziadnych, alebo
ma lubovolny pocet
pozvanych



N-arna asociacia

* Asociacia medzi 3 a viacerymi triedami

Year

season *

* *

Team Player
team \/ goalkeeper

Record




Agregacia a kompozicia

Order

orderID 1

Orderltem

itemSet *

totalCost
deliveryStatus
paymentStatus

Generatelnvoice()

* \/ztah celok/c¢ast

* Kompozicia je silna forma — ¢ast nemoze
existovat bez celku

» Agregdcia: Product moze existovat aj
mimo Orderltem (ownership by reference)

cost
count

*

1

Product

productID
description




Object diagramy

Meno objektu : Meno triedy
* aspon jedno je povinné

* rozny vyznam, podla toho,
¢o sa vynecha

Atributy s hodnotami

* nepovinné, mozu Uplne
chybat, alebo su vynechané
iba nepodstatné atributy

Anonymny objekt

JohnSmith:Customer

CustumerlID:Number = 12345
firstName:String = “John”
lastName:String = “Smith”
adressLinel:String = “Main Street”
adressLine2:String = “”

City:String = “Sim City”
postalCode:String = “1111”
registrationDate:Date = “1.1.2009”

:Customer

Skratena uUroven

JohnSmith




DalSie prvky statickych diagramov

Vnorené triedy

Typové a implementacné triedy

Rozhrania (Interface)

Parametrizované triedy — sablony (templates)
Utility

Metatriedy



Proces modelovania statickych
diagramov

e |dentify classes
e from Glossary
e from Business Model
e stored information items
e from use case realizations
e Specify the semantics of classes
e responsibility
e attributes, operations and interfaces
e |dentify relationships among classes
e domain based associations
e object interactions
e generalization and aggregation relationships

e Structure the model into packages



Domaca uloha

* Triedy
— Namodelovat klucové typy objektov v doméne Vasho
projektu
— Pouzit atributy, operacie, viditelnost, typy (vhodné mend
typov),
* \ztahy
— Pouzit dedi¢nost, abstraktné triedy, asociacie s menami,
rolami a ndsobnostou, agregaciu alebo kompoziciu

* Objekty

— Pre niekol'ko vybranych (podstatnych) tried namodelovat
objekty a vztahy medzi nimi



