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JFace Data Binding




Felhasznaloi felulet és adatmodell

Book Details > ' Book
Author: Roger Lowenstein ’

Title: Buffett: The Making of an
= author

i title
Modellvaltozasok
figyelése

= Szinkronizacio: bonyolult, de mechanikus mdveletek

= Konnyl hibazni

= Automatizalhato?




Felhasznaloi felulet és adatmodell

Book Details Book

Author: Roger Lowenstein

Title: Buffett: The Making of an Data
binding =] author

i title

= Adatkotés GUI elemekhez

o Grafikus felilet és reprezentalt adat kozotti szinkronizacid
= JFace data binding: Eclipse 3.3 6ta

o Modell és GUI objektumok megadasa

o Automatikus konverzié és validacio

o Adatintenziv alkalmazasokban nagy segitség




JFace Data Binding - Alapfogalmak

= Observable
o Struktura (pl. érték, lista, halmaz, stb.)
o Megfigyelhet6 allapotvaltozasok
= Binding (kotés)
o Kapcsolat két Observable kozott
o Egy- vagy kétiranyu szinkronizacio
= Data binding context
o A kotések taroldja

= Realm
o Observable hozzaférések sorositasa

o RCP alkalmazas, ill. Eclipse plug-in fejlesztéskor a platform
|étrehozza




Data Binding fluggbségek

org.eclipse.core.databinding,
org.eclipse.core.databinding.beans,

org.eclipse.jface.databinding,

com.ibm.icu




Data Binding példa

public void createPartControl (Composite parent) {
parent.setLayout (new GridLayout()):;
Text text = new Text (parent, SWT.BORDER) ;
Label label = new Label (parent, SWT.NONE) ;
Button button = new Button (parent, SWT.PUSH);
button.setText ("Double!");
button.addSelectionlListener (new SelectionAdapter () {

public void widgetSelected(SelectionEvent e) {
model .setAmount (model.getAmount () * 2);

}

b) g
DataBindingContext dbc = new DataBindingContext () ;

IObservableValue modelObservable =
BeansObservables.observeValue (model, "amount");

dbc.bindValue (SWTObservables.observeText (text, SWT.Modify),

modelObservable, null, null);
dbc.bindValue (SWTObservables.observeText (1label),

modelObservable, null, null);




Data Binding példa
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DataBindingContext dbc = new DataBindingContext () ;

IObservableValue modelObservable =
BeansObservables.observeValue (model, "amount");

dbc.bindValue (SWTObservables.observeText (text, SWT.Modify),

modelObservable, null, null);
dbc.bindValue (SWTObservables.observeText (1label),

modelObservable, null, null);

Form
osszeallitasa

{

) ~




Data Binding példa

public void createPartControl (Composite parent) {
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Text text = new Text (parent, SWT.BORDER) ;
Label label = new Label (parent, SWT.NONE) ;
Button button = new Button (parent, SWT.PUSH) ;
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Data Binding példa
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Data Binding példa

public void createPartControl (Composite parent) {
parent.setLayout (new GridLayout()):;
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Data Binding példa

public void createPartControl (Composite parent) {
parent.setLayout (new GridLayout()):;
Text text = new Text (parent, SWT.BORDER) ;
Label label = new Label (parent, SWT.NONE) ;
Button button = new Button (parent, SWT.PUSH);
button.setText ("Double!");
button.addSelectionlListener (new SelectionAdapter () {

public void widgetSelected(SelectionEvent e) {
model .setAmount (model.getAmount () * 2);

}

b) g
DataBindingContext dbc = new DataBindingContext () ;

IObservableValue modelObservable =
BeansObservables.observeValue (model, "amount");

dbc.bindValue (SWTObservables.observeText (text, SWT.Modify),

modelObservable, null, null);
dbc.bindValue (SWTObservables.observeTd

modelObservable, null, null); Cimke k&tése




Observable elballitasa: SWT widgetek
= SWTObservables osztaly

o Factory SWT tulajdonsagok vizsgalatara
= Pelda:
O Szoveg:
* SWTObservables.observeText()
o Engedélyezettség:
* SWTObservables.observeEnabled()
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Observable el6allitasa: Modell

" PropertyChangeSupport objektum hasznalata
o Listener kezelésre

= Szikséges
o Publikus lekérdez6 és beallité metdédusok

o PropertyChangeSupport értesitése valtozasrol




Modell osztaly

public class Model {

private int amount = 0;
public void setAmount (int newAmount) {

this.amount = newAmount;

}

public int getAmount () { return amount; }

}




Modell osztaly

public class Model {
private PropertyChangeSupport changeSupport = new PropertyChangeSupport
(this);
public void addPropertyChangelistener (String propertyName,
PropertyChangeListener listener ({

changeSupport.addPropertyChangeListener (propertyName, listener);

}

public void removePropertyChangelListener (String propertyName,
PropertyChangeListener listener) ({

changeSupport.removePropertyChangeListener (propertyName, listener):;
}
private int amount = 0;
public void setAmount (int newAmount) {
int oldAmount = this.amount;
this.amount = newAmount;
changeSupport.firePropertyChange ("amount", oldAmount, newAmount);

}
public int getAmount () { return amount; }

}




Modell osztaly

public class Model {

private PropertyChangeSupport changeSupport =[a=a1 é ny kezelés
(this); ; ,
public void addPropertyChangelListener (StrIme tam Ogata Sd
PropertyChangeListener listener ({

changeSupport.addPropertyChangeListener (propertyName, listener);

}

public void removePropertyChangelListener (String propertyName,
PropertyChangeListener listener) ({

changeSupport.removePropertyChangeListener (propertyName, listener):;
}
private int amount = 0;
public void setAmount (int newAmount) {
int oldAmount = this.amount;
this.amount = newAmount;
changeSupport.firePropertyChange ("amount", oldAmount, newAmount);

}
public int getAmount () { return amount; }

}




Modell osztaly

public class Model {

private PropertyChangeSupport changeSupport = new PropertyChangeSupport
(this);

public void addPropertyChangelistener (String propertyName,
PropertyChangeListener listener ({

changeSupport.addPropertyChangelListener (prog

) Eseménykezel 6k
public void removePropertyChangeLis hozzaadasa,
PropertyChangeListener listener) ({

changeSupport . removePropertyChangeListener (p eltavolitasa
}
private int amount = 0;
public void setAmount (int newAmount) {
int oldAmount = this.amount;
this.amount = newAmount;

changeSupport.firePropertyChange ("amount", oldAmount, newAmount);
}
public int getAmount() { return amount; }
}




Modell osztaly

public class Model {
private PropertyChangeSupport changeSupport = new PropertyChangeSupport
(this);
public void addPropertyChangelistener (String propertyName,
PropertyChangeListener listener ({
changeSupport.addPropertyChangeListener (propertyName, listener);
}

public void removePropertyChangelListener (String propertyName,
PropertyChangeListener listener) ({

changeSupport.removePropertyChangeListener (propertyName, listener):;
}
private int amount = 0;
public void setAmount (int newAmount) {

Valtozas

int oldAmount = this.amount; ertesités
this.amount = newAmount;
changeSupport.firePropertyChange ("amolGnt", oldAmount, newAmount):;
}
public int getAmount() { return amount; }

}




Validacio

= A példakod szovegbeviteli mezdbdl szamot allit eld

o Alapértelmezett konverzid és validacido van megadva
dbc.bindValue (SWTObservables.observeText (text, SWT.Modify),

modelQObservable, null, null);

Sajat validator is megadhato avc.pinavaiue

(SWTObservables.observeText (text, SWT.Modify),
modelObservable,

// UI to model

new UpdateValueStrategy () .

setAfterConverValidator (anIntValidator),

//model to UI

new UpdateValueStrategy.

setConverter (anIntToStringConverter) ;




UpdateValueStrategy

= Avalidacid/konverzié/update 6sszefogasa

= Fazisok
o Validate after get

e Az érték forrasbadl kiolvasasa utani validacio

o Konverzid
e Az érték atalakitasa a forrds domainbdl a cél domainbe

o Validate after conversion
* A konverzio utani ellen6rzés
o Validate before set
* A cél érték beallitasa el6tti validacio
o Value set
* A célérték beallitasa a cél objektumon




Adatkotes folyamata - Példa

Author: Roger Lowenstein |

Q Book
= author
i title

Title: Buffett: The Making of an

Mindkét szovegmezd kétiranyu kotést létesit a modellel




Adatkoteés folyamata — Példa

Author: Authorl

Q Book
= author
i title

Title: Buffett: The Making of an ‘

Szerz6 megvaltozott




Adatkotes folyamata - Példa

Validacio konverzio elott

! Book

= author
i title

Title: Buffett: The Making of an ‘




Adatkotes folyamata - Példa

Adatkonverzié
Author: Authorl ﬁ
! Book
= author
= title

Title: Buffett: The Making of an ‘




Adatkotes folyamata - Példa

Validacié konverzié utan

! Book

= author
i title

Title: Buffett: The Making of an ‘




Adatkoteés folyamata — Példa

Author: Authorl

! Book

Adat megvaltoztatasa o author
i title

Title: Buffett: The Making of an

Szerz6 megvaltozott




Adatkotes folyamata - Példa

! Book

Ertesftés valtozasokrol . author
i title

—

Title: Buffett: The Making of an




Adatkotes folyamata - Példa

Validacio, konverzio, validacio
Author:  Authorl

! Book

= author
i title

—

Title: Buffett: The Making of an

Validacio, konverzio, validacio




Adatkotes folyamata - Példa

Valtozas megjelenitése

Author: Authorl

Valtozas megjelenitése

Title: Buffett: The Making of an

Q Book
= author
i title




Validatorok irasa

= |Validator interfész hasznalhato
" Visszatérési erték elballitasa:
o ValidationStatus.ok()
o ValidationStatus.info(String message)

o ValidationStatus.warning(String message)

o ValidationStatus.error(String message)




Konverter irasa

" |Converter interfész

" Forras és cél osztaly megadasa

= Tényleges atalakitas

= Szamok és string kozti atalakitasra:

o NumberToStringConverter

o StringToNumberConverter




Validacios hibak megjelenitése

= Hibainformaciok
o Nem IStatus formatumban
o IObservable -> bindelheto

= Minden elem hibaja:

O new AggregateValidationStatus
(dbc.getBindings (),
AggregateValidationStatus.MAX SEVERITY),
null, null);

= Egy b nev( valtozoban tarolt kotés hibaja
O b.getValidationStatus ()

= Ezek teljesen analog modon kothetbek ki a fellletre

dbc.bindValue (SWTObservables.observeText
(individualErrorLabel), b.getValidationStatus, null,
null);




FUggod és szamolt Observable értekek

" Minden attributum olvasast is figyel a rendszer
o Fuggob elemek nyilvantarthatoak

o Szamolt attributumok (ComputedValue, ComputedList)
automatikusan frissulnek

= Példa szamolt attributumra

final IObservableValue firstName = SWTObservables.observeText
(firstNameField, SWT.Modify);

final IObservableValue lastName = SWTObservables.observeText
(lastNameField, SWT.Modify)

IObservableValue formattedName = new ComputedValue () {
protected Object calculate () {
return lastName.getValue() + firstName.getValue() ;




Master-Detail adatkotés

= Feladat:
o Kijelolés figyelése (és kotése)
o Ha valtozik a kijelolés

* Meglevé kotést eldobni
* Uj kotést létrehozni
" Tamogatas: master-detail adatkotés
o Figyel6 hozzaadasa a kijeloléshez (Master Observable)

o Kijelolés vizsgalata (observeDetailValue)




Master-Detail példa

// 1. Observe changes in selection.

IObservableValue selection =
ViewersObservables.observeSingleSelection (viewer) ;

// 2. Observe the name property of the current
selection.

IObservableValue detailObservable =
BeansObservables .observeDetailValue (selection,
"name", String.class);

// 3. Bind the Text widget to the name detail
(selection’s name) .

new DataBindingContext () .bindValue (
SWTObservables.observeText (name, SWT.None),
detailObservable, Me
new UpdateValueStrategy(false, Myself

UpdateValueStrategy.POLICY NEVER),

null); Myself




Master-Detail példa

// 1. Observe changes in selection.

IObservableValue selection =
ViewersObservables.observeSingleSe®Nction (viewer) ;

// 2. Observe the name property of the
selection.

IObservableValue detailObservable = R
BeansObservables .observeDetailVa G RXENIUEICN,[CY
"name", String.class); (JFace Viewer)

// 3. Bind the Text widget to the name detail
(selection’s name) .

Observer készitése

new DataBindingContext () .bindValue (
SWTObservables.observeText (name, SWT.None),
detailObservable, Me
new UpdateValueStrategy(false, Myself

UpdateValueStrategy.POLICY NEVER),

null); Myself




Master-Detail példa

// 1. Observe changes

IObservableValue se
ViewersObservable Observable CISPNSRRSY (viewer) ;

// 2. Observe the nAREILEeY£EE the current
selection.

IObservableValue detailObservable =
BeansObservables .observeDetailValue (selection,
"name", String.class);

// 3. Bind the Text widget to the name detail
(selection’s name) .

new DataBindingContext () .bindValue (
SWTObservables.observeText (name, SWT.None),
detailObservable, Me
new UpdateValueStrategy(false, Myself

UpdateValueStrategy.POLICY NEVER),

null); Myself




Master-Detail példa

// 1. Observe changes in selection.

IObservableValue selection =
ViewersObservables.observeSingleSelection (viewer) ;

// 2. Observe the name property of the current
selection.

IO0bservableValue detailObservable =

BeansObservables .observeDetail
"name", String.class);

// 3. Bind the Text widget to the Adatkotes
(selection’s name).

new DataBindingContext () .bindValue (
SWTObservables.observeText (name, SWT.None),
detailObservable, Me
new UpdateValueStrategy(false, Myself

UpdateValueStrategy.POLICY NEVER),

null); Myself




JFace Databinding és Viewerek

= Segédfuggveények adatfeltoltéshez
o ViewerSupport osztaly

o Kotés lista és fastruktura szamara

* WritableList: megfigyelhetd osztalylista
* LabelProperty: cimkestruktura

bookList = new WritableList(
manager.getAllBooks(), Book.class);

ViewerSupport.bind(viewer, booRL1ist,
BeanProperties.value(Book.class,
"description”));




Osszefoglalds

" Magas szintld adat-GUI szinkronizacio
= Gyorsan fejlodik

= Részletesebb dokumentacid az Eclipse wikin:
** http://wiki.eclipse.org/index.php/JFace_Data_Binding




EMF Data Binding




Adatkotés EMF modellek esetén

= Miben mas?
o Bejarando struktura

* Ismert (metamodell)

o EMF objektumok
* Ma3s IValidator/Converter

o Rogzitett notifikacios mechanizmus
* Nem Java bean alapu




Eclipse 3.4-ig

= Java objektumokhoz hasonlo feltlet
o (Java bean)

o EMFObservablesFactory osztaly




Példa: Kapcsolati halo

H SocialNetworl:

entities acquaintances
0.* 0.. .
: _ : <<enumeration>>
H Socialentity H Acquaintance £ AcquaintanceType
= name : EString o type | AcquaintanceType - friendship
= marriage
SOUrce| |target
g iy membership 1 i <:1er||_1<r£|eqr.3ti-:il‘| -
ommuni - = Sex
0. * H Person —
Tsex:Sex | 1 male
o - female

subcommunities




Properties API (Eclipse 3.5-t6l)

= Modelltulajdonsagok
o Reprezentacio
o Bejaras

o +Observable készités




FUuggbségek

fEcIipse-Platform \
. —org.eclipse.core.databinding property | [ . “org.eclipse.core.databinding.observable
Y




Properties API

K
{ \ \
E) IValueProperty | [ IListProperty | | | ISetProperty ]I—é IMapProperty |
[G FeaturePath | t
P |9 IEMFProperty | .
{
[ EMFValueProperty | [0  IEMFListProperty | - IEMF SetPropert IO IEMF MapProperty |

&3 IEMFEditProperty |

WG <<Faclory>>
EMFEdtProperties

[0 EMFEditVaeProperty | [ IEMFEditListProperty | [0 IEMFECISeiPoperty | | IEMFEGMMapProperty |

Forras: http://tomsondev.bestsolution.at/2009/06/07/galileo-emf-databinding-part-2/




Tulajdonsagok elérése — 1.

= Kiindulas
o Egy EMF modell objektum
= Kozvetlen tulajdonsagelérés

o Tipus alapjan
* Package definialt literal alapjan

o Példa: Személy/Kozosség neve
* SocialnetworkPackage.Literals.SOCIAL ENTITY _NAME




Tulajdonsagok elérése — 2.

= Kozvetett tulajdonsagelérés

o Tobb |épésbdbl erhetd el
* Referencidk felsorolasa

o Példa: ismerds neve
FeaturePath path = FeaturePath.fromList(
SocialnetworkPackage.Literals.ACQUAINTANCE _TARGET,
SocialnetworkPackage.Literals.SOCIAL ENTITY _NAME);




Hattér

= EMF reflektiv API
o Relaciok lekérése tipus szerint

public String getName(Person person) {

return (String) person.eGet
(SocialnetworkPackage.Literals.SOCIAL ENTITY NAME);

¥
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Property osztalyok elballitasa

" Factory osztalyok

o EMFProperties
o EMFEditProperties

v EMFProperties v EMFEditProperties

GE value(EStructuralFeature): IEMFValueProperty OE value(EditingDomain, EStructuralFeature): IEMFEditValueProperty

o value(FeaturePath): IEMFValueProperty ) value(EditingDomain, FeaturePath): IEMFEditValueProperty

G: values(EStructuralFeature...): IEMFValueProperty[] G: values(EditingDomain, EStructuralFeature...): IEMFEditValueProperty]]
O: values(FeaturePath...): IEMFValueProperty(] O: values(EditingDomain, FeaturePath...): IEMFEditValueProperty[]

O3 list{EStructuralFeature): IEMFListProperty Oz list{EditingDomain, EStructuralFeature): IEMFEditListProperty

9a list{FeaturePath): IEMFListProperty 9: list{EditingDomain, FeaturePath): IEMFEditListProperty

9: multilist{EStructuralFeature...): IEMFListProperty 9: multilist{EditingDomain, EStructuralFeature...): IEMFEditListProperty
9: multilist{FeaturePath, EStructuralFeature...): IEMFListProperty 9: multilist{EditingDomain, FeaturePath, EStructuralFeature...): IEMFEditListProperty
9: multilist{FeaturePath...): IEMFListProperty 9: multilist{EditingDomain, FeaturePath...): IEMFEditListProperty

G: multilist{IEMFListProperty...): IEMFListProperty O: multilist{EditingDomain, IEMFEditListProperty...): IEMFEditListProperty
G: map|EStructuralFeature): IEMFMapProperty O: map|EditingDomain, EStructuralFeature): IEMFEditMapProperty

Forras: http://tomsondev.bestsolution.at/2009/06/07/galileo-emf-databinding-part-2/




Property osztaly példanyositas

IEMFValueProperty pName = EMFProperties.value(
SocialnetworkPackage.lLiterals.SOCIAL ENTITY NAME);

IEMFValueProperty pContactName =
EMFProperties.value(

FeaturePath. fromList(
SocialnetworkPackage.Literals.ACQUAINTANCE TARGET,
SocialnetworkPackage.Literals.SOCIAL ENTITY _NAME))




Ve A 4

Observable eloallitasa

" |Property leszarmazottak

o observe metodus
e Paraméter: kiinduld objektum

* \isszatérési érték: IObservable




|Observable osztaly példanyositas

IEMFValueProperty pName = EMFProperties.value(
SocialnetworkPackage.Literals.SOCIAL ENTITY _NAME);
I0bservableValue oName = pName.observe(person);

IEMFValueProperty pContactName =
EMFProperties.value(

FeaturePath.fromList(
SocialnetworkPackage.Literals.ACQUAINTANCE TARGET,

SocialnetworkPackage.Literals.SOCIAL ENTITY _NAME))

J

IObservableValue oCName = pContactName.observe
(aquaintance);




|Observable példanyositas — Példak

// 1. Use case - observe the subprojects public

|ObservableList ucl(Project p) {

IEMFListProperty prop = EMFProperties.list(
ProjectPackage.Literals.PROJECT _ SUBPROJECTS );

return prop.observe(p);




|Observable példanyositas - Példak

// 2. Use case - observe the nested list

// The list of all subprojects of the projects parent

public IObservableList uc2(Project p) {
IEMFListProperty prop = EMFProperties.list(

FeaturePath.formList(

ProjectPackage.Literals.PROJECT PARENT,
ProjectPackage.Literals.PROJECT __ SUBPROIJECTS ) );

return prop.observe(p);




|Observable péeldanyositas - Példak

// 3. Use case - Observe a detail list public

|ObservableList uc3(I0ObservableValue master) {

IEMFListProperty prop = EMFProperties.list(
ProjectPackage.Literals.PROJECT _ SUBPROJECTS );
return prop.observeDetail(master);




|Observable péeldanyositas - Példak

// 4. Use case - Combine to lists into one

public I0bservablelList uc4(Project p) {

IEMFListProperty prop = EMFProperties.multiList(
ProjectPackage.Literals.PROJECT __ SUBPROIJECTS,
ProjectPackage.Lliterals.PROJECT _COMMITTERS );

return prop.observe(p);




TreeViewer és EMF

= ContentProvider

o ObservableListTreeContentProvider
* Generikus implementacio
* Kiegészitend6
— TreeFactory
» Gyermekelemek lekérése
» |ObservablelList létrehozas
— TreeStructureAdvisor
» Kiegészit6 informacidk
» Szuld

» Vannak-e gyermekelemek




TreeViewer és EMF

= | abel Provider

o CellLabelProvider ajanlott
o Lehet helyette StyledCellLabelProvider




Label Provider példa

" Project Administration £3

v & EMF (3 Committers)

, &5 UFK - UFaceK
v &5 CDO (1 Committers)

®=IStepper, Eike Short name  UFK
\ v $5Teneo (1 Committers)
| BT Tanl Anarbim Long name UFace
®= faal, Mart
[®=Merks, Ed Start Date 16.12
VL%'HSSEM Kenn End Date
[#z]Schindl, Tom
¥ &b Platform (1 Committers) Homepage  http:/
VOOQUFK (1 Committers) Dev-Mail
v & PDE Tom, Schindl P
=14
[R=Rey
v & Techn Start: 01.12.2008
'OOO Net End:
_L]S E-Mail: tom.schindl@bestsolution.at |
EE[ E
TName
Schindl, Tom

EGCGYETEM 1782



Kodrészletek - TreeFactory

public class SocialnetworkTreeFactory implements IObservableFactory {

private IEMFListProperty multi = EMFProperties.multiList(
SocialnetworkPackage.Literals. COMMUNITY__CHILDREN,
SocialnetworkPackage.Literals. COMMUNITY__MEMBERS);

private IEMFListProperty communities = EMFProperties
list(SocialnetworkPackage.Literals. SOCIAL_ENTITY__NAME);

@Override
public IObservable createObservable(Object target) {
if (target instanceof IObservableList) {
return (IObservable) target;
} else if (target instanceof Community) {
return multi.observe(target);
} else if (target instanceof SocialNetwork) {
return communities.observe(target);

}

return null;




Kodrészletek - TreeStructureAdvisor

public class SocialnetworkStructureAdvisor extends TreeStructureAdvisor {

@Override
public Object getParent(Object element) {
if (element instanceof Community) {
return ((Community) element).getParent();
} else if (element instanceof Person) {
return ((Person) element).getMembership().get(0);

}

return null;

}

@Override
public Boolean hasChildren(Object element) {
if (element instanceof Community
&& (!((Community) element).getChildren().isEmpty()

|| '((Community) element).getMembers().isEmpty())) {
return Boolean.TRUE;

}

return super.hasChildren(element);




Kodrészletek - Felhasznalas

// Setting up tree viewer

ObservablelListTreeContentProvider cp =
new ObservablelListTreeContentProvider(

new SocialnetworkTreeFactory(),

new SocialnetworkStructureAdvisor());
treeViewer.setContentProvider(cp);
// Generic EMF Edit label provider

SocialnetworkItemProviderAdapterFactory factory =
new SocialnetworkItemProviderAdapterFactory();

treeViewer.setlLabelProvider(
new AdapterFactoryLabelProvider(factory));

IEMFListProperty communities = EMFProperties.list
(SocialnetworkPackage.Literals.SOCIAL NETWORK ENTITIES)

J

treeViewer.setInput(communities.observe(network));
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