


Vztahy tried a entit

* Vela druhov vztahov

— ma vlastnost, potrebuje, dedi (rozsiruje),
obsahuje / je Castou, suvisi, ...

* Vela sposobov modelovania (kreslenia)
— UML, ontologie, ...

* Reprezentacia v roznych jazykoch
— OOP, SQL, OWL, ...



Vztah ,ma vlastnost" / ,ma stav"

Pes MA meno (typ String)
Pes MA farbu (typ Color)

String
class Farba {
int red res //////
. meno: String
:!'nt green farba: Farba — L0
int blue red: int
} green: int
blue: int

class Pes {
String meno
Color farba

1 }

class String {



Vztah ,zavisi na" (dependency)

* typicke pre moduly — nie pre entity
* trieda potrebuje pre svoje iny
triedu

metoda objektu nebude fungovat, ak
nema k dispozicii prislusny objekt

kontroler pre ukladanie objektu v
pouzivatelskom rozhrani potrebuje objekt
DAOQ pre pristup k databaze

kontroler ===== === > DAO



Vztah ,zavisi na" (dependency)

* realizacia = mam referenciu na zavislost
— typicky v instancnej premenne;
 ziskanie referencie
— aktivne
* objekt si vytvori zavislost - vytvori potrebny objekt
* opyta si zavislost od tovarne
— pasivne (dependency injection)
» dostane zavislost cez konstruktor

* dostane zavislost cez setter
* dostane zavislost cez anotaciu+DI framework

kontroler ===== === > DAO



Dependency

Injection

trieda zavisi na instancii
tovarne

jednoduchée vytvaranie
instancie - staci prazdny
konstruktor

pre pouzivatela je trieda
samostatnejsia

— vytvorime instanciu a
pouzivame

trieda nezavisi na nicom

vsetky zavislosti dame
ako parametre do
konstruktora...

... alebo cez settre

... alebo pouzijeme
@Autowired cez Spring
pre pouzivatela je trieda
flexibilnejsia
— moOzeme nastavit zavislosti
zvonku

Oba pristupy sa daju kombinovat




Vztah ,je castou" (agregacia)

* vUML: agregacia a.k.a. zdielana kompozicia
* objekt je sucastou ineho objektu

— dokaze vsak fungovat samostatne a nezavisle

— moze byt sucastou viacerych objektov naraz

public class Projekt {
private List<Vyskumnik> rieSitelia = new ArraylList<>();

public void pridajRiesSitela(Vyskumnik vyskumnik) {
}
}

Projekt }0 Vyskumnik




Kompozicia

» kompozicia a.k.a. silna agregacia

* objekty maju spriahnute zivotne cykly

* ak savymaze adresar, maju sa vymazat aj
podsubory

* subor musi byt v nejakom adresari

Adresar -» Subor
0.* ]




Agregacia alebo kompozicia?

* vec aplikacnej domeny
* rozdiel iba v integritnych obmedzeniach

— v databaze mézeme kompoziciu CiastoCne ustrazit cez NOT
NULL cudzie kltce

* vyrobok musi mat odkaz na svojho vyrobcu
* manufacturer_id NOT NULL FOREIGN KEY
* nevieme: vyrobca musi mat aspon 1 vyrobok

— v kode si vsetko musime ustrazit sami v metodach
* obatypy vztahov reprezentovane rovnako

— zdrojak: cez instancné premenné

— databaza: cez FOREIGN KRY, NOT NULL, UNIQUE ...
* spoloCny nazov: asociacie (vztahy)



V kode: asociacia 1:1

4 N
public class Dekan §

private Fakulta fakulta;
R

5

(& )

4 O
public class Fakulta §
private Dekan dekan;
S
}
- /




V databaze: asociacia 1:1

—| fakulta v DZI dd{ﬂ? v]
id INT FT— g (id INT
»id_dekan INT CJ-7id_fakulta INT 0
NAZOV VARCH AR5 [Erfms s s e =4k > meno VARCHAR(30)
| |
0 O O

CREATE TABLE dekan (
Yid' INT NOT NULL AUTO_INCREMENT,
‘id_fakulta' INT NOT NULL,
‘meno’ VARCHAR(80) NOT NULL,
PRIMARY KEY ('id"),
CONSTRAINT ‘fk_dekan_fakulta’ FOREIGN KEY (‘id_fakulta")
REFERENCES fakulta (id)



Asociacia 1:M

/

public class Vyrobok §

\

private Vyrobca vyrobca;

(= =/
N y
r: '"-.
id INT
“#id_vyrobca INT e

h,

“ nazov VARCHAR(45)

>

/

;
-

public class Vyrobca §

private List<Vyrobok> vyrobky;
usSee

\

-,

.
_Jvyrobca ¥
Cid INT

o

H=
< meno VARCHAR(80)

»>
. J




Asociacia M:N

-

public class Vyrobok §

private List< Dodavatel > dodavatelia;

~

[deat/
} am . B
\_ public class Dodavatel {
private List<Vyrobok> vyrobky;
e
N y
= e Pe—
] vyrabk ) dodavatelia_vyrobkov ¥ -] dodava
Cid INT Cid INT
¥ id_wyrocbok INT
s nazov VARCHAR({45) m—% S — F—m ‘nazov VARCHAR(3D)
odava
*EAMN CHAR(15) o= “ico CHAR( 10)

[

>

>




Asociacia M:N s dodatocnymi udajmi

/public class Vyrobok § N
private List< Dodavatel > dodavatelia;
private Map< Dodavatel,Integer > dodavateliaPocty;

[ _ ) :
} /publlc class Dodavatel § N
3 private List<Vyrobok> vyrobky;
private Map<Vyrobok,Integer> vyrobkyPocty;
[*... %]
R y
Juyrobok v ] dodavatelia_vyrobkov ¥ "] dodavatel v
Cid INT !id_wyrcbok INT id INT
*nazov VARCHAR(45) bt ! id_dodavatel INT el U nazov VARCHAR(BOD)
EAM CHAR(1S) # dodanych_kusov INT ico CHAR( 10)

| | |



Asociacia 1:M s dodatocnymi udajmi

/public class Vyrobok § A
private Vyrobca vyrobca;
private int vyrobenychKusov;

[*...%] e
\J public class Vyrobca §

private List<Vyrobok> vyrobky;
[*... %]
5
(&

_| vyrobok_wyrobca ¥ v

_Jvyrobok ¥ _ _ vyrobca
! vyrobok_id INT
id INT id INT
@ vyyrobca_id INT e |
* nazov VARCHAR(45) *menao VARCHAR(BD)
> svyrobenych _kusov INT >

»>




Pristupy v celej budove
(niekde ano, niekde nie)

* Administrator
— pridava, odobera, (de)aktivuje pouil'vatel’ov} CRUD
— meni pouzivatelom karty
— pridava, odobera miesta s Citackami - dvere]- CRUD
— prideluje pouzivatelom prava na vstup do
conkretnych dveri




Pouzivatelia vs. dvere

* MOzu jedny dvere pustit viac ako jedneho
pouzivatela
— Zjavne ano

* MOze jeden pouzivatel vojst do viacerych dveri?
— Ak nie

 Mame vztah 1:N
* Pouzivatelovi napiseme dalsi parameter: dvere, do ktorych
moze vojst
— Ak ano
* Mame vztah M:N
* Realnejsie (zvolime radsej aj vtedy, ked zakaznik tvrdi prve)






ChipReader je entita

» zasluzi si vlastne ChipReaderDao

e vlastnu obrazovku na realizaciu CRUD
operacii



Rozdelenie kodu do balikov

Podla schopnosti Podla entit
(Clean/Onion Architecture) (Vertical Slice Architecture)
= p05 v (2] p05
~ [2] controller ~ [&] cardreaders
© EntranceController © cardReader
v [ dao (D CardReaderDao
(@ cardReaderDao © MysqlCardReaderDao
() DaoFactory v _[27 controller
© MysqlCardReaderDao © EntranceController
© MysqglUserDao v [ dao
(® NotFoundException (® DaoFactory
(@ UserDao (%) NotFoundException
v [2) entities v [2J users
© CardReader © MysqglUserDao
© User © User
v [J model @ UserDao
© UserFxModel © UserFxModel
(© EntranceAplication (© EntranceAplication

© Launcher © Launcher



Rozdelenie kodu do balikov

Podla schopnosti Podla entit
(Clean/Onion Architecture) (Vertical Slice Architecture)

 Standard v Java projektoch ¢ Pouzivanejsie v inych

* Neskaluje s velkostou jazykoch
projektu
o Zopar balikov so stovkami o Nema ale monopol
tried * Viac mensich balikov

o Prehladnejsia struktura

* Modularnejsia appka



Do akych dveri moze vstupit pouzivatel?

* Asi Casta otazka
* Natahujem rovno s kazdym pouzivatelom z DB

SELECT u.id AS idu, u.name, u.chipld, u.active,
cr.id AS idcr, cr.room

FROM useru
LEFT JOIN users_chip_readers ucr ON u.id = ucr.user_id

LEFT JOIN chip_reader cr ON ucr.chip_reader_id = cr.id_user

1 Jano ccif86ab86 o 2 SA1Co3
2 Fero fe26cd741a 1 1 SJ2P10
2 Fero fe265d741a 1 2 SA1Co3



Do akych dveri moze vstupit pouzivatel?
* Alternativa - vSELECTE mam iba ID citaciek

o Pre kazdy riadok robim dodatocny SELECT

o Malokedy vhodné - "N+1 SELECT problem"

SELECT u.id AS idu, u.name, u.chipld, u.active,
ucr.id AS idcr

FROM user u JOIN users_chip_readers cur ON u.id = ucr.users_id

—p SELECT ... FROM
1 Jano ccif86ab86 o 2 — chip_reader
2 Fero fe26cd741a 1 1 WHERE id = 2
2 Fero fe265d741a 1 2 w— >

Citacky sa Casto opakuju, dotiahneme dalsim selektom



ResultSetExtractor

1 Jano ccaf86ab86 o 2 SA1Co3
2 Fero fe265d741a 1 1 SJ2P1o
2 Fero fe265d741a 1 2 SA1Co3

* RowMapper by vratil pre kazdy riadok noveho
bouzivatela

* ResultSetExtractor vrati jeden objekt pre cely
vysledok selektu



ResultSetExtractor

~

ResultSetExtractor<List<User>> resultSetExtractor = rs -> {
var result = new ArrayList<User>();
var processed = new HashMap<Long, User>();

while (rs.next()) {
// spracovanie 1 riadku

}

return result;

- >




ResultSetExtractor —
prvotne spracovanie 1 riadku

ﬁrid =rs.getLong("u_id"); //do SELECTu s JOINom davame aliasy\
na stlpce

var user = processed.get(id);
// ak user este nebol SprOcesoVany, tak vytvorime novy user objekt
if (user == null) §
user = new User(
rs.getLong("u_id"),

---I

new ArrayList<>() // spociatku prazdny zoznam citaciek

);

processed.put(id, user);

\result.add(user); /
}




ResultSetExtractor —
opakovane spracovanie 1 riadku

4 R

// do uz n-krat spracovaneho usera dodame iba novy chip_reader
var chipReaderld = rs.getLong("cr_id");
if (chipReaderld != 0){
var chipReader = new ChipReader(
rs.getlong("cr id"),
rs.getString("cr_door")

);

user.access().add(chipReader);

}

\ 4
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EntranceWindow

[ ) Entrance.fxml
Library Q o | B veox ) H Listview /\ Inspector Q o
v Containers > Properties : ListView
E Accordion [ > Layout : ListView
B Accordion (empty) v Code :ListView
# v
AnchorPane
[CT BorderPane OUKEVIIYRes
# v
L] ButtonBar
] DialogPane Mouse
] DialogPane (empty)
On Context Menu Requested
g FlowPane
# v
[mun PN, |
> Controls OnMouse Clicked
> Gluon # | userListviewOnMouseClicked v
> ey On Mouse Dragged
> Miscellaneous #
-
» Shapes
R Chart OnMouse Entered
arts
4 3D i :
OnMouse Exited
Document o
# v
v Hierarchy
On Mouse Moved
- B vBox s .
- 0O HBox
OnMouse Pressed
Label Name: # .
Lo OnMouse Released
Label ChipID: # -
. Add New User
(e OnScroll
# v
@ [ HBox On Scroll Started
# v
On Scroll Finished
# v
OnScroll To
\> Controller & - J




EntranceController

* Dvojitym kliknutim na uzivatela v hlavhom
okne otvorime nove okno

@FXML
void userListViewOnMouseClicked(MouseEvent event) {
if (event.getClickCount() == 2) {
var selectedUser = this.userListView
.getSelectionModel()

.getSelectedltem();
this.openUserEditWindow();

}
}




private void openUserEditWindow(User editedUser) {
var loader = new
FXMLLoader(getClass() .getResource("UserEdit.fxml"));
Parent pane;
try {
pane = loader.load();
} catch (IOException e) {
throw new RuntimeException("Error", e);
}
var controller = (UserEditController) loader.getController()
Controller.setEditedUser(editedUser);
var scene = new Scene(pane);
var stage = new Stage();
stage.initModality(Modality.APPLICATION _MODAL);
stage.setTitle("Edit User " + user.name());
stage.setScene(scene);

stage.showAndWait();

userListView.setItems(FXCollections.observableArraylList(userDao.findAll

()));
}




UserEdit.fxml

[ ] UserEdit.fxml

] GridPane > Properties
v Layout

No Selection

<User>

Available doors Assigned doors

Document foad

v Hierarchy

- H VBox
Label <User>
- BH GridPane (2 x2)
B Listview (1,1)
Label (1,0) Assigned doors
B Listview (0,1)
Label (0,0) Available doors
M0 HBox
-) @ HBox
Button Cancel
Button Save

Cancel

> Controller > Code



UserEditController - DAO

public class UserEditController {

private final ChipReaderDao chipReaderDao =
Factory.INSTANCE.getChipReaderDao();

private final UserDao userDao = Factory.INSTANCE.getUserDao();




private User editedUser;

public void setEditedUser(User editedUser) { e »
this.editedUser = editedUser; Inicializujeme uz
this.userinfoLabel.setText(editedUser.name()); nastavene pristupy
k ¢itackam
this.assignedChipReadersListView.setltems(
FXCollections.observableArraylList(this.editedUser.access())

);

var allChipReaders = this.chipReaderDao.findAll();
var availableChipReaders = allChipReaders.stream()
filter(cr -> Ithis.editedUser.access().contains(cr))

Inicializujeme
dostupne pristupy k
tolist(); Citackam

this.availableChipReadersListView.setltems(
FXCollections.observableArraylist(availableChipReaders)

);




UserEditController -

Dvojity klik na lavy zoznam (dostupnych)
presunie polozku do praveho (priradenych)

@FXML
void availablepReadersListView(MouseEvent event) {
if(event.getClickCount() != 2) {
return;

}

var selectedChipReaders = this.availableChipReadersListView
.getSelectionModel().getSelectedltems();

this.assignedChipReadersListView.getltems().addAll(selectedChipReaders);
this.availableChipReadersListView.getltems().removeAll(selectedChipReaders);

}




UserEditController -

Dvojity klik na pravy zoznam (priradenych)
presunie polozku do laveho (dostupnych)

@FXML
void assignedChipReadersListView(MouseEvent event) {
if(event.getClickCount() != 2) {
return;

}

var selectedChipReaders = this.assignedChipReadersListView
.getSelectionModel().getSelecteditems();

this.availableChipReadersListView.getltems().addAll(selectedChipReaders);
this.assignedChipReadersListView.getltems().removeAll(selectedChipReaders);

}




UserEditController -

Cancel button iba zavrie okno
(metoda a sposob jej volania je dost nestastny)

@FXML
void cancelButtonAction(ActionEvent event) {
saveButton.getScene().getWindow().hide();

}




UserEditController -

Save button zavola DAO a nasledne zavrie okno

@FXML
void saveButtonAction(ActionEvent event) {
try {
this.userDao.update(
this.editedUser.withAccess(this.assignedChipReadersListView.getltems())
);
} catch (BadRequestException e) {
var alert = new Alert(Alert.AlertType.ERROR, "Invalid user fields: " + e.getMessage());
alert.showAndWait();
return;
} catch (NotFoundException e) {
var alert = new Alert(Alert.AlertType.ERROR, "User not found: " + e.getMessage());
alert.showAndWait();
return;

}
saveButton.getScene().getWindow().hide();
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