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Îïèñàíî íîâèé ñïîñiá íàëàøòóâàííÿ âëàñòèâîñòåé âiçóàëüíèõ êîìïîíåíòiâ áiáëiî-
òåêè Spec ó ñåðåäîâèùi Pharo. Çáóäîâàíî íîâèé áàçîâèé êëàñ äåìîíñòðàòîðà Base-

Presenter, ÿêèé íàäà¹ äåêëàðàòèâíèé iíòåðôåéñ äëÿ íàëàøòóâàííÿ êîëüîðó, øðèô-
òó, ðàìîê, âiäñòóïiâ òîùî é àâòîìàòè÷íî ãåíåðó¹ òà çàñòîñîâó¹ âiäïîâiäíèé ñòèëü
îôîðìëåííÿ. Íîâèé äåìîíñòðàòîð âèêîðèñòàíî äëÿ äîïîâíåííÿ áiáëiîòåêè Spec
íîâèìè âiçóàëüíèìè êîìïîíåíòàìè: ïðîñòèìè òà ñòðóêòóðîâàíèìè. Îãîëîøåíî êëàñ
äåêîðàòîðà PresenterDecorator äëÿ îãîðòàííÿ áóäü-ÿêîãî ñòàíäàðòíîãî äåìîíñòðàòîðà
Spec i çáàãà÷åííÿ éîãî íîâèìè ìîæëèâîñòÿìè ñòèëiçàöi¨. Îãîëîøåíî êiëüêà êîíêðåò-
íèõ ïiäêëàñiâ: ButtonPresenter, LabelPresenter, ListPresenter, CheckBoxPresenter, Ra-
dioButtonPresenter. Ïðèçíà÷åííÿ êîæíîãî ç íèõ ëåãêî çðîçóìiòè çà íàçâîþ.

Òàêîæ ðîçðîáëåíî ñêëàäíiøi êîìïîíåíòè. TextInputPresenter íàäà¹ ìîæëèâiñòü
àâòîìàòè÷íî¨ ïåðåâiðêè ââåäåíîãî òåêñòó. Îäíå àáî êiëüêà çíà÷åíü ìîæíà âèáðàòè
çà äîïîìîãîþ ComboBoxPresenter, MultiSelectComboBoxPresenter, RadioButtonGroup-
Presenter àáî CheckBoxGroupPresenter. TimePickerPresenter ïiäòðèìó¹ iíòåðàêòèâíèé
âèáið ÷àñó. Êîìïîíåíò DynamicFormBuilder, êåðîâàíèé ïîñëiäîâíiñòþ ïîâiäîìëåíü
textField:, dropList:, radioGroup: òîùî ìîæå ñòâîðèòè áóäü-ÿêó ôîðìó ââåäåííÿ.
Êîìïîíåíòè SearchableTablePresenter òà PaginatedTablePresenter íàäàþòü äåìîíñòðà-
òîðàì òàáëèöü ïîëå ôiëüòðà òà ðîçáèòòÿ íà ñòîðiíêè, âiäïîâiäíî. WizardPresenter

ìîæå îðãàíiçóâàòè òà âiçóàëiçóâàòè ïîêðîêîâèé ñöåíàðié âçà¹ìîäi¨ ç êîðèñòóâà÷åì.
Ïðîäåìîíñòðîâàíî, ùî çàïðîïîíîâàíèé ïiäõiä ïðèøâèäøó¹ ñòâîðåííÿ ãðàôi÷íîãî

iíòåðôåéñó çàñòîñóíêó.

Êëþ÷îâi ñëîâà: Pharo, Spec, ãðàôi÷íèé iíòåðôåéñ êîðèñòóâà÷à, âiçóàëüíèé êîìïîíåíò,
ñòèëiçàöiÿ, âiêîííèé çàñòîñóíîê, êëàñ, îá'¹êò.

1. Âñòóï

Îäíà ç ãîëîâíèõ âèìîã äî ñó÷àñíîãî ïðîãðàìíîãî çàáåçïå÷åííÿ � íàÿâíiñòü
ÿêiñíîãî òà çðó÷íîãî ãðàôi÷íîãî iíòåðôåéñó, îði¹íòîâàíîãî íà êîðèñòóâà÷à. Ñàìå
iíòåðôåéñ ôîðìó¹ ïåðøå âðàæåííÿ ïðî ïðîãðàìíèé ïðîäóêò i ìîæå âiäiãðàòè
âèðiøàëüíó ðîëü ó òîìó, ÷è êîðèñòóâà÷ ïðîäîâæèòü ðîáîòó ç ïðîãðàìîþ. Òîìó
ïðî¹êòóâàííÿ òà ïîáóäîâà ãðàôi÷íèõ iíòåðôåéñiâ (GUI) ¹ íàäçâè÷àéíî âàæëèâèì
åòàïîì ðîçðîáêè çàñòîñóíêó. Áàãàòî ìîâ ïðîãðàìóâàííÿ ïðîïîíóþòü âëàñíi, ÷àñòî
êðîñïëàòôîðìíi ïðîãðàìíi êàðêàñè äëÿ ñòâîðåííÿ GUI, íàïðèêëàä, .Net MAUI â
C# ÷è Tkinter ó Python. Ìè æ ðîçãëÿíåìî áiáëiîòåêó Spec 2.0, ÿêó âèêîðèñòîâóþòü
ó ñó÷àñíié áàãàòîïëàòôîðìíié âiëüíî ïîøèðþâàíié ñèñòåìi ïðîãðàìóâàííÿ Pharo
[1]. Pharo (Ôàð�î) � öå i ñåðåäîâèùå ïðîãðàìóâàííÿ, îði¹íòîâàíå íà áåçïîñåðåäíþ
âçà¹ìîäiþ ç �æèâèìè� îá'¹êòàìè, i óíiâåðñàëüíà äèíàìi÷íî òèïiçîâàíà îá'¹êòíî-
îði¹íòîâàíà ìîâà ïðîãðàìóâàííÿ, ÿêó ìîæíà âèêîðèñòîâóâàòè äëÿ ïîáóäîâè êëàñè÷-
íèõ i âåáçàñòîñóíêiâ. Ñèíòàêñèñ Pharo ñòèñëî îïèñàíî â [2]. Òàì æå îïèñàíî ïðîöåñ
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ïîáóäîâè âiêîííîãî çàñòîñóíêó. Äîêëàäíî âèâ÷èòè ñèíòàêñèñ ìîâè i îçíàéîìèòèñÿ
çi ñïîñîáàìè âèêîðèñòàííÿ ñåðåäîâèùà ìîæíà â [3].

Âiêîííèé iíòåðôåéñ êëàñè÷íîãî çàñòîñóíêó ó Pharo áóäóþòü çà äîïîìîãîþ ïðîã-
ðàìíîãî êàðêàñó Spec 2.0, ÿêèé ìà¹ ïåâíi îñîáëèâîñòi. Ïiä ÷àñ âèêîðèñòàííÿ Spec
ïðîãðàìiñò âçà¹ìîäi¹ ç äåìîíñòðàòîðîì êîìïîíåíòà, à íå áåçïîñåðåäíüî ç ãðàôi÷íèì
îá'¹êòîì. Äåìîíñòðàòîðè ìîæóòü âèêîðèñòîâóâàòè ðiçíi ãðàôi÷íi áiáëiîòåêè. Íèíi
äîñòóïíi Morphic òà GTK, à íåçàáàðîì ñòàíå äî ëàäó Toplo. Çàâäÿêè âiäîêðåìëåíîìó
øàðó ãðàôiêè GUI çàñòîñóíêiâ Pharo âèãëÿäà¹ òà ôóíêöiîíó¹ îäíàêîâî íà ðiçíèõ
ïëàòôîðìàõ. Ãîëîâíèì ïðèíöèïîì Spec ¹ ïîâòîðíå âèêîðèñòàííÿ ëîãiêè ïîâåäiíêè
GUI òà êîìïîíóâàííÿ éîãî âèäèìèõ ñêëàäîâèõ [4] � öå iíøà îñîáëèâiñòü Spec, ÿêà
íàäiëÿ¹ éîãî áåçïåðå÷íèìè ïåðåâàãàìè íàä ñõîæèìè áiáëiîòåêàìè. Ïðîãðàìóâàííÿ
çi Spec ¹ êîìïîíåíòíî-îði¹íòîâàíèì [2]: áóäü-ÿêó ðîçðîáëåíó ÷àñòèíó iíòåðôåéñó
ìîæíà òðàêòóâàòè ÿê îêðåìèé êîìïîíåíò i âèêîðèñòîâóâàòè ïîâòîðíî â ðiçíèõ
ïðî¹êòàõ. Êîìïîíåíòè Spec îäíàêîâî óñïiøíî ìîæíà çàñòîñîâóâàòè äëÿ ïîáóäîâè
âiêîí äîâiëüíî¨ ñêëàäíîñòi. Ïðèìiòíî, ùî çíà÷íà ÷àñòèíà iíñòðóìåíòiâ ñàìîãî
ñåðåäîâèùà ïðîãðàìóâàííÿ ñòâîðåíà ç âèêîðèñòàííÿì Spec: íàëàãîäæóâà÷, ìåíå-
äæåð Git-ðåïîçèòîði¨â Iceberg, õðàíèòåëü çìií êîäó Change Sorter, îãëÿäà÷ ÿêîñòi
êîäó Critics Browser.

Óñi âiçóàëüíi êîìïîíåíòè Spec ìàþòü ñòàíäàðòíèé âèãëÿä ç äîòðèìàííÿì ¹äèíîãî
ñòèëþ. Ùîá íàëàøòóâàòè îñîáëèâèé øðèôò ÷è êîëið äëÿ îêðåìèõ ÷àñòèí GUI,
çàñòîñîâóþòü òàáëèöþ ñòèëiâ, âèçíà÷åíó íà ðiâíi åêçåìïëÿðà çàñòîñóíêó. Òàêèé
ïiäõiä çáèðà¹ âñå êåðóâàííÿ çîâíiøíiì âèãëÿäîì çàñòîñóíêó â îäèí ìåòîä, ùî
ïîëåãøó¹ íàëàøòóâàííÿ çàñòîñóíêó òîäi, êîëè iíòåðôåéñ ìiñòèòü áàãàòî ñõîæèõ
åëåìåíòiâ. Àëå òàêà öåíòðàëiçàöiÿ ìîæå çóìîâèòè ïåâíi òðóäíîùi, àäæå äåìîí-
ñòðàòîð êîìïîíåíòà ñòâîðþþòü â îäíîìó ìiñöi, à íàëàøòîâóâàòè ïàðàìåòðè éîãî
âèãëÿäó äîâîäèòüñÿ â iíøîìó. Ìè ç'ÿñó¹ìî, ÿê ìîæíà óñóíóòè òàêèé íåäîëiê
Spec. Ïðîäåìîíñòðó¹ìî òàêîæ, ÿê äîïîâíèòè íàÿâíèé ïåðåëiê âiçóàëüíèõ êîìïîíåíò
íîâèìè êîðèñíèìè äåìîíñòðàòîðàìè, çîêðåìà âiäîìèìè ç iíøèõ áiáëiîòåê. Ó ñòàòòi
âèêîðèñòàíî ðåçóëüòàòè, ÿêi îòðèìàëè ïiä ÷àñ íàïèñàííÿ áàêàëàâðñüêî¨ ðîáîòè [5].

2. Îñîáëèâîñòi ñòèëiçàöi¨ ó Spec

Ó Spec ìîæíà ñòèëiçóâàòè âëàñòèâîñòi ï'ÿòè òèïiâ: Container, Draw, Font, Text,
Geometry, äîñòóï äî ÿêèõ íàäàþòü âiäïîâiäíi ïiäêëàñè SpPropertyStyle: SpCon-

tainerStyle, SpDrawStyle, SpFontStyle, SpTextStyle i SpGeometryStyle [4]. Òàáëèöþ
ñòèëiâ äëÿ çàñòîñóíêó Spec, ÿêèé âèêîðèñòîâó¹ ãðàôi÷íó áiáëiîòåêó Morphic, îïèñó-
þòü ðÿäêîì ó ôîðìàòi STON (Smalltalk Object Notation). Òàêèé ðÿäîê ðîçïiçíàþòü
i ïåðåòâîðþþòü íà åëåìåíòè ñòèëþ.

Ïðîäåìîíñòðó¹ìî íà ïðèêëàäi çóìèñíî ñïðîùåíîãî çàñòîñóíêó, ÿêi êðîêè ïîòðiá-
íî âèêîíàòè, ùîá ñòèëiçóâàòè åëåìåíòè GUI. Äåìîíñòðàòîð çàñòîñóíêó ìiñòèòèìå
òiëüêè äâi êíîïêè (�rstButton i secondButton).

SpPresenter << #MyPresenter

slots: { #firstButton . #secondButton }

package: 'MyExample'

MyPresenter >> defaultLayout

" Ìàêåò âiêíà ðîçòàøîâó¹ êíîïêè â ðÿä "

^ SpBoxLayout newLeftToRight
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add: firstButton; add: secondButton; yourself

Ùîá çàäàòè òàáëèöþ ñòèëiâ, äîâåäåòüñÿ âèçíà÷èòè êëàñ çàñòîñóíêó é îãîëîñèòè
â íüîìó âiäïîâiäíèé ìåòîä.

SpApplication << #MyApplication

package: 'MyExample'

MyApplication >> styleSheet

" Ñòàíäàðòíó òàáëèöþ ñòèëiâ äîïîâíåíî ñòèëåì fontSize14 "

^ super styleSheet, (SpStyleVariableSTONReader fromString:

'.application [

.fontSize14 [ Font { #size: 14 } ] ]')

Òåïåð ñòèëü fontSize14 ìîæíà âèêîðèñòàòè ïiä ÷àñ íàëàøòóâàííÿ êíîïîê.

MyPresenter >> initializePresenters

" Ñòâîðåííÿ i íàëàøòóâàííÿ âêëàäåíèõ äåìîíñòðàòîðiâ.

Äðóãó êíîïêó íàëàøòîâàíî iç çàñòîñóâàííÿì ñòèëþ "

firstButton := self newButton.

secondButton := self newButton.

firstButton label: 'First'.

secondButton

label: 'Second';

addStyle: 'fontSize14'

Çàëèøèëîñÿ ïîâ'ÿçàòè åêçåìïëÿðè äåìîíñòðàòîðà i çàñòîñóíêó. Çàçâè÷àé öå ðîá-
ëÿòü ó ìåòîäi start çàñòîñóíêó.

MyApplication >> start

MyPresenter new application: self; open

Ãîòîâî. Òåïåð çàñòîñóíîê ìîæíà çàïóñòèòè çà äîïîìîãîþ MyApplication new

start i ïåðåêîíàòèñÿ, ùî äðóãà êíîïêà ìiñòèòü íàïèñ øðèôòîì êåãëþ 14.
Âèäíî, ùî çàðàäè îäíîãî ïðîñòîãî íàëàøòóâàííÿ íàì äîâåëîñÿ âèêîíàòè êi-

ëüêà äîäàòêîâèõ êðîêiâ: îãîëîñèòè êëàñ çàñòîñóíêó i äâà ìåòîäè â íüîìó. Äëÿ
ïðàâèëüíîãî âèçíà÷åííÿ ñòèëþ äîâåëîñÿ òàêîæ ïèëüíóâàòè äîòðèìàííÿ ôîðìàòó
STON. Âèêîðèñòàííÿ ñòèëþ âiäáóëîñÿ äàëåêî âiä ìiñöÿ îãîëîøåííÿ, ùî òàêîæ
óñêëàäíþ¹ ïðàâèëüíå éîãî çàñòîñóâàííÿ. Çàïðîïîíó¹ìî äåêëàðàòèâíèé ñïîñiá íà-
ëàøòóâàííÿ âèãëÿäó òàêèé, çà ÿêîãî êîðèñòóâà÷ âèêîðèñòîâó¹ ïîâiäîìëåííÿ çâè÷-
íîãî ó Pharo âèãëÿäó. Íàïðèêëàä, secondButton fontSize: 14, ùîá çàäàòè ïîòðiáíèé
ðîçìið øðèôòó. Îãîëîñèìî äëÿ öüîãî íîâèé áàçîâèé êëàñ äåìîíñòðàòîðà, ÿêèé
îãîðòàòèìå ñòàíäàðòíèé äåìîíñòðàòîð i âèêîíóâàòèìå ðóòèííi äi¨ ùîäî íàëàøòó-
âàííÿ ñòèëþ.

3. Êëàñ äåìîíñòðàòîðà, ïðèäàòíèé äëÿ íàëàøòóâàííÿ

Öåíòðàëiçîâàíi êîíôiãóðàöi¨ íà îñíîâi STON äîñèòü íåçðó÷íi, áî íå íàäàþòü
çâîðîòíîãî çâ'ÿçêó, ïîòðåáóþòü ðó÷íîãî ðåäàãóâàííÿ äîâãèõ ðÿäêiâ. Ñóòò¹âèì
ïîëiïøåííÿì ñòàíå ìîæëèâiñòü çàäàâàòè çíà÷åííÿ âiçóàëüíèõ âëàñòèâîñòåé áåçïî-
ñåðåäíüî åëåìåíòîâi, íàâiòü áåç ñòâîðåííÿ SpApplication. Íîâi ìîæëèâîñòi áóäóòü
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êîðèñíèì äîïîâíåííÿì áiáëiîòåêè Spec i íå øêîäèòèìóòü óñòàëåíèì ïiäõîäàì.
Ùîá çàáåçïå÷èòè ïîâíó ñóìiñíiñòü ç íàÿâíîþ àðõiòåêòóðîþ Spec 2.0, íîâèé êëàñ
äåìîíñòðàòîðà BasePresenter íàñëiäó¹ìî âiä ñòàíäàðòíîãî SpPresenter. Óñi êîìïî-
íåíòè, äî ÿêèõ ìîæíà çàñòîñóâàòè õî÷à á îäèí iç ñòèëiâ Draw, Container, Geometry,
Font àáî Text, ìóñÿòü íàñëiäóâàòè âiä BasePresenter.

Spec âëàøòîâàíà òàê, ùî óíèêíóòè âèêîðèñòàííÿ STON òà SpCon�guration íå
âäàñòüñÿ. Íàòîìiñòü ïðèõîâà¹ìî öi äi¨ âiä êîðèñòóâà÷à â ìåòîäàõ BasePresen-

ter. Çàìiñòü íàïèñàííÿ ñòèëiâ ó STON, ðîçðîáíèê çàäàâàòèìå ïîòðiáíi âëàñòèâîñòi
áåçïîñåðåäíüî â êîäi. Íàïðèêëàä, êîìïîíåíòó ìîæíà áóäå íàäñèëàòè ïîâiäîìëåííÿ
fontSize:, color:, borderWidth: òîùî. Åêçåìïëÿð BasePresenter ìiñòèòèìå âiçóàëüíèé
êîìïîíåíò i ñëîâíèê çàäàíèõ äëÿ íüîãî íàëàøòóâàíü. Åêçåìïëÿð ñàìîñòiéíî ñôîð-
ìó¹ çi ñëîâíèêà ñòèëü i çàñòîñó¹ éîãî äî ñâîãî âêëàäåíîãî êîìïîíåíòà. Âêëàäåíèé
êîìïîíåíò áóäå êîíêðåòèçîâàíî â ìàéáóòíiõ ïiäêëàñàõ.

Ùîá äàòè çìîãó çàäàâàòè âëàñòèâîñòi áåçïîñåðåäíüî êîæíîìó êîìïîíåíòó, òðåáà
ìàòè îêðåìèé ìåõàíiçì, ÿêèé áè âiäïîâiäàâ çà ãåíåðàöiþ STON-ðÿäêà íà ïiäñòàâi
çàäàíèõ âëàñòèâîñòåé i äîäàâàííÿ ñôîðìîâàíîãî ñòèëþ äî òàáëèöi ñòèëiâ àïëiêàöi¨.
Ç öi¹þ ìåòîþ îãîëîøåíî îêðåìèé ñëóæáîâèé êëàñ StyleManager. Éîãî ãîëîâíà
âiäïîâiäàëüíiñòü � ïåðåòâîðåííÿ ïðîñòîãî íàáîðó ïàð �êëþ÷ → çíà÷åííÿ� (íàïðèê-
ëàä, fontSize → 14, color → #black) íà âàëiäíèé STON-ðÿäîê. Êðiì ãåíåðóâàííÿ
ðÿäêiâ ñòèëþ, StyleManager òàêîæ âèêîíó¹ ðîëü ðå¹ñòðàòîðà ñòèëiâ. Çðåøòîþ,
êîìïîíåíòè ïåðåäàâàòèìóòü StyleManager'ó ñëîâíèê âëàñòèâîñòåé òà îòðèìóâà-
òèìóòü ãîòîâèé äî çàñòîñóâàííÿ ñòèëü. Ç ïîãëÿäó êîðèñòóâà÷à âñi ñòèëiñòè÷íi
âëàñòèâîñòi çàäàâàòèìóòüñÿ áåçïîñåðåäíüî îá'¹êòó.

Ðèñ. 1. Ñõåìà çàñòîñóíêó

Äiàãðàìó çãàäàíèõ êëàñiâ çîáðàæåíî íà ðèñ. 1.
Ïðîäåìîíñòðó¹ìî íàéâàæëèâiøi ÷àñòèíè ïðîãðàìíîãî êîäó òà ïîÿñíèìî ¨õ. Ðîç-

ïî÷íåìî ç îãîëîøåííÿ BasePresenter.

SpPresenter << #BasePresenter

slots: { #styleProperties . #mainPresenter . #appliedStyleName };

tag: 'BaseComponents';

package : 'SpecComponentsLibrary'
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Òóò styleProperties � ñëîâíèê çàäàíèõ íàëàøòóâàíü, mainPresenter � äåìîíñòðàòîð,
äî ÿêîãî çàñòîñîâóþòü íàëàøòóâàííÿ, appliedStyleName � àâòîìàòè÷íî çãåíåðîâàíå
iì'ÿ ñòèëþ.

�Ðîáî÷èìè êîíÿ÷êàìè� öüîãî êëàñó ¹ òàêi ìåòîäè.

BasePresenter >> setGeneratedStyleProperty: key value: val

self styleProperties at: key put: val

BasePresenter >> generateAndApplyStyle

| allStyles |

appliedStyleName ifNotNil: [

mainPresenter removeStyle: appliedStyleName.

allStyles := self application configuration styleSheet styles.

allStyles := allStyles reject: [ :each |

(each isKindOf: SpClassStyle) and: [

each name = appliedStyleName ] ].

self application configuration styleSheet styles: allStyles ].

appliedStyleName := StyleManager

installGeneratedStyleFrom: self styleProperties

in: self application.

mainPresenter addStyle: appliedStyleName

Ïåðøèé ç ìåòîäiâ òiëüêè çáåðiãà¹ äî ñëîâíèêà ÷åðãîâå íàëàøòóâàííÿ, à äðóãèé
âiäïîâiäà¹ çà ñòâîðåííÿ i çàñòîñóâàííÿ ñòèëiâ. Ïåðåä äîäàâàííÿì íîâîãî ñòèëþ
âèäàëÿ¹ìî ñòàðèé, ÿêùî âií iñíó¹. Òàêîæ, ùîá óíèêíóòè íàêîïè÷åííÿ çàéâèõ ñòèëiâ,
ïîïåðåäíié âèäàëÿ¹ìî ç òàáëèöi ñòèëiâ àïëiêàöi¨. Íîâèé ñòèëü ãåíåðó¹ êëàñ Style-

Manager íà îñíîâi âëàñòèâîñòåé çi ñëîâíèêà styleProperties. (Ùîá äîâiäàòèñÿ, ÿê
âëàøòîâàíî StyleManager, ïåðåãëÿíüòå ðåïîçèòîðié [6].)

Òåïåð ëåãêî îãîëîñèòè ìåòîäè íàëàøòóâàííÿ âiçóàëüíèõ âëàñòèâîñòåé. Íàïðèê-
ëàä, êîëið òëà êîìïîíåíòà çàäà¹ ìåòîä

BasePresenter >> backgroundColor: aColor

self setGeneratedStyleProperty: #backgroundColor value: aColor.

self generateAndApplyStyle

Ïîäiáíî âëàøòîâàíî iíøi ìåòîäè: bold, borderColor:, borderWidth:, color:, font-
Family: òîùî. Åêçåìïëÿð BasePresenter ó çìiííié mainPresenter ìiñòèòü äåÿêèé
ñòàíäàðòíèé äåìîíñòðàòîð, íàïðèêëàä, íàïèñ SpLabelPresenter àáî ñïèñîê SpList-

Presenter. ßê çàäàòè òåêñò íàïèñó ÷è åëåìåíòè ñïèñêó? Äëÿ öüîãî êîðèñòóâà÷
ìàâ áè íàäiñëàòè âiäïîâiäíå ïîâiäîìëåííÿ âêëàäåíîìó äåìîíñòðàòîðó. Ùîá íàäàòè
òàêó ìîæëèâiñòü, ìîæíà îãîëîñèòè ñåëåêòîð äëÿ äîñòóïó äî mainPresenter. Òîäi
íàëàøòóâàííÿ íàïèñó âèãëÿäàëî á òàê:

styledLabel mainPresenter label: 'Hello, World!'

Âèêîðèñòàííÿ ñåëåêòîðà óñêëàäíþ¹ ñïiëêóâàííÿ ç äåìîíñòðàòîðîì, òîìó çàïðîïî-
íó¹ìî iíøèé ñïîñiá. Ìè ìîãëè á âèçíà÷èòè â êëàñi BasePresenter ìåòîä label: òàê,
ùîá äåëåãóâàòè âêëàäåíîìó äåìîíñòðàòîðîâi. Àëå òîäi äîâåëîñÿ á âèçíà÷èòè áiëüøå
äåñÿòè òàêèõ ìåòîäiâ. Íà ùàñòÿ, Pharo íàäà¹ ëåãêèé ñïîñiá âèçíà÷èòè âëàñíèé ñïîñiá
ðåàãóâàííÿ íà íåçðîçóìiëi ïîâiäîìëåííÿ: ÿêùî îá'¹êò íå çíàõîäèòü ìåòîäó äëÿ
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îïðàöþâàííÿ äåÿêîãî îòðèìàíîãî ïîâiäîìëåííÿ, òî âií îòðèìó¹ iíøå ïîâiäîìëåííÿ
� doesNotUnderstand:, àðãóìåíòîì ÿêîãî ¹ òå ñàìå íåçðîçóìiëå ïîâiäîìëåííÿ. ßêùî
îãîëîñèòè ìåòîä doesNotUnderstand:, òî ìîæíà ïåðåàäðåñóâàòè ïîâiäîìëåííÿ òîìó,
õòî ìiã áè éîãî îïðàöþâàòè. Òàê i çðîáèìî.

BasePresenter >> doesNotUnderstand: aMessage

^ aMessage sendTo: mainPresenter

Òåïåð åêçåìïëÿð BasePresenter ïåðåäàâàòèìå âêëàäåíîìó äåìîíñòðàòîðîâi âñi ïîâi-
äîìëåííÿ, ÿêi íå çìîæå îïðàöþâàòè ñàì. Çàäàòè òåêñò íàïèñó ìîæíà çîâñiì ïðîñòî.

styledLabel label: 'Hello, World!'

4. Âèêîðèñòàííÿ êëàñó BasePresenter

Àáñòðàêòíèé êëàñ BasePresenter âèçíà÷à¹ ñïiëüíó ïîâåäiíêó âñiõ äåìîíñòðàòîðiâ,
ïðèäàòíèõ äî íàëàøòóâàííÿ, àëå íå êîíêðåòèçó¹ çíà÷åííÿ çìiííî¨ mainPresen-

ter. Çðîáèìî öå â ïiäêëàñàõ. Íàïðèêëàä, äåìîíñòðàòîð ñïèñêó, ÿêèé ìîæíà
íàëàøòîâóâàòè çâè÷àéíèìè ïîâiäîìëåííÿìè, îãîëîøåíî òàê.

BasePresenter << ListPresenter

tag: 'BaseComponents';

package : 'SpecComponentsLibrary'

ListPresenter >> initializePresenters

super initializePresenters.

self mainPresenter: SpListPresenter new.

self focusOrder add: self mainPresenter

Ïîäiáíî îãîëîøåíî êëàñè iíøèõ ÷àñòî âæèâàíèõ êîìïîíåíòiâ: ButtonPresenter,
LabelPresenter, CheckBoxPresenter, RadioButtonPresenter [6]. Çâè÷àéíî, öåé ïåðåëiê
íå ìiñòèòü óñi íàÿâíi êîìïîíåíòè áiáëiîòåêè Spec. Çà ïîòðåáè ìîæíà îãîëîñèòè
âiäïîâiäíèé ïiäêëàñ i âèçíà÷èòè â íüîìó ¹äèíèé ìåòîä initializePresenter. Ùîá íå
çìóøóâàòè êîðèñòóâà÷à îãîëîøóâàòè òàêi ïiäêëàñè, áóëî âèçíà÷åíî äîïîìiæíèé
êëàñ-äåêîðàòîð.

Object << PresenterDecorator

tag: 'Style';

package : 'SpecComponentsLibrary'

PresenterDecorator class >> wrap: aPresenterOrClass

| instance |

instance := aPresenterOrClass isBehavior

ifTrue: [ aPresenterOrClass new ] ifFalse: [ aPresenterOrClass ].

^ BasePresenter new

mainPresenter: instance; yourself

Ïðîäåìîíñòðó¹ìî, ÿê ç éîãî äîïîìîãîþ ñòâîðèòè i íàëàøòóâàòè ïîëå äëÿ ââå-
äåííÿ òåêñòó.
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styled := PresenterDecorator wrap: SpTextInputFieldPresenter.

styled fontSize: 14; backgroundColor: #lightYellow;

borderWidth: 1; borderColor: #black.

styled text: 'Hello, World!'

Òàê îòðèìà¹ìî îáâåäåíå òîíêîþ ÷îðíîþ ðàìêîþ ïîëå ç ñâiòëî-æîâòèì òëîì, ó
ïîëi âèâåäåíî òåêñò 'Hello, World!' øðèôòîì êåãëþ 14 ïóíêòiâ.

5. Äîäàòêîâi êîìïîíåíòè

Áiáëiîòåêà Spec 2.0, áåçïåðå÷íî, ¹ ïîòóæíèì iíñòðóìåíòîì äëÿ ñòâîðåííÿ êîðèñ-
òóâàöüêèõ iíòåðôåéñiâ [4]. Âîíà äà¹ çìîãó ïðàöþâàòè çi ñêëàäíèìè êîìïîíåíòàìè
òà ðîçìiòêîþ, içîëþâàòè ñòâîðåííÿ GUI âiä îñíîâíî¨ ëîãiêè. Ïðîòå âiä÷óòíà
íåñòà÷à äåÿêèõ âàæëèâèõ áàçîâèõ êîìïîíåíòiâ. Íàïðèêëàä, ó ñòàíäàðòíié áiáëiîòåöi
¹ ïðîñòèé êîìïîíåíò äëÿ âèáîðó äàòè, àëå íåìà¹ æîäíîãî àíàëîãà äëÿ âèáîðó
÷àñó. � êëàñ SpFilteringListPresenter, ÿêèé ðåàëiçó¹ ñïèñîê iç ôiëüòðóâàííÿì ÷åðåç
òåêñòîâå ïîëå, àëå íåìà¹ òàáëèöi ç ïîäiáíîþ ôóíêöi¹þ. Òàêîæ âiä÷óâà¹òüñÿ íåñòà÷à
êîìáiíîâàíèõ ñïàäíèõ ñïèñêiâ, òàáëèöü ç ðîçáèòòÿì íà ñòîðiíêè òîùî. Òàêi êîìïî-
íåíòè äîñèòü ïîøèðåíi ó áàãàòüîõ ïðèêëàäíèõ iíòåðôåéñàõ, òîìó äîâîëi éìîâiðíî,
ùî êîðèñòóâà÷åâi äîâåäåòüñÿ ðåàëiçîâóâàòè ¨õ ñàìîñòiéíî. Çàïîâíèìî öi ïðîãàëèíè
êîìïîíåíòàìè âëàñíîãî àâòîðñòâà [6]. Äàëi íàâåäåíî ¨õíié ñòèñëèé îïèñ.

Ââåäåííÿ äàíèõ i âèáið âàðiàíòiâ. Îäèí iç íàéïîøèðåíiøèõ ñöåíàði¨â
âçà¹ìîäi¨ ç êîðèñòóâàöüêèì iíòåðôåéñîì � ââåäåííÿ çíà÷åíü i âèáið iç íàáîðó
çàïðîïîíîâàíèõ âàðiàíòiâ. Òîìó íà åòàïi ïðî¹êòóâàííÿ îäðàçó áóëî âèäiëåíî îêðåìó
ãðóïó êîìïîíåíòiâ, âiäïîâiäàëüíèõ çà òàêi ñöåíàði¨.

Òåêñòîâå ïîëå ç ïiäòðèìêîþ ïåðåâiðêè ââåäåííÿ ðåàëiçó¹ TextInputPresenter,
ïiäêëàñ BasePresenter. Êîìïîíåíò ìà¹ äâà ðåæèìè ðîáîòè: ç ïåðåâiðêîþ òà áåç íå¨.
Ðåæèì çàäàþòü ïîâiäîìëåííÿì isValidationField: aBoolean. Êîìïîíåíò ïàì'ÿòà¹
ñëîâíèê ïðàâèë, êëþ÷åì ÿêîãî ¹ áëîê ç îïèñîì óìîâè, çíà÷åííÿì � âiäïîâiäíå
äiàãíîñòè÷íå ïîâiäîìëåííÿ. Ââåäåíèé òåêñò ïåðåâiðÿ¹òüñÿ íà êîðåêòíiñòü ïiñëÿ
êîæíî¨ çìiíè. ßêùî ÿêàñü ç óìîâ íå âèêîíó¹òüñÿ, òî ïiä ïîëåì áóäå âèâåäåíî
ïîâiäîìëåííÿ ïðî öå, à ïîëå áóäå îáâåäåíî ÷åðâîíîþ ðàìêîþ. Êîðèñòóâà÷ ìîæå
êîíñòðóþâàòè ñâî¨ ïðàâèëà ïåðåâiðêè àáî âèêîðèñòàòè ãîòîâi ç êëàñóValidationRules.
Ïðîãðàìíî äiçíàòèñÿ ïðî ðåçóëüòàò ïåðåâiðêè ìîæíà ÷åðåç âëàñòèâiñòü isValid.

Îêðåìó ïiäãðóïó ñòàíîâëÿòü êîìïîíåíòè, ïîâ'ÿçàíi ç âèáîðîì îäíîãî àáî êiëüêîõ
çíà÷åíü. Ó Spec 2.0 ðåàëiçîâàíî êëàñ SpDropListPresenter, ÿêèé íàäà¹ ñïàäíèé
ñïèñîê. ßêùî åëåìåíòiâ áàãàòî, òî êîðèñòóâà÷ çìóøåíèé âðó÷íó ãîðòàòè ñïèñîê,
ùîá çíàéòè ïîòðiáíå çíà÷åííÿ. Òîìó áóëî ðîçðîáëåíî êîìáiíîâàíèé ñïèñîê Com-

boBoxPresenter � êîìïîíåíò, ÿêèé ïî¹äíó¹ ïîëå ââåäåííÿ äëÿ ôiëüòðà çi ñïàäíèì
ïåðåëiêîì âàðiàíòiâ. Ïîëå ôiëüòðà çíà÷íî ïîëåãøó¹ ïîøóê i ðîáèòü âèêîðèñòàííÿ
òàêîãî êîìïîíåíòà çðó÷íiøèì äëÿ êiíöåâîãî êîðèñòóâà÷à. ÀÐI êîìïîíåíòà ñêëàäà-
¹òüñÿ ç ìåòîäiâ items:, selectedIndex, selectedItem i ïîäi¨ whenSelectionChangedDo:.
Äëÿ âèïàäêiâ, êîëè ïîòðiáíî âèáðàòè êiëüêà çíà÷åíü çi ñïèñêó îäíî÷àñíî, ïðîïîíó-
¹ìîMultiSelectComboBoxPresenter � êîìáiíîâàíèé ñïèñîê ç ïiäòðèìêîþ ìíîæèííîãî
âèáîðó. Éîãî ìîæíà áóëî á ðåàëiçóâàòè íà îñíîâi çâè÷àéíîãî êîìáiíîâàíîãî ñïèñêó,
äîçâîëèâøè ìíîæèííå âèäiëåííÿ. Îäíàê òàêèé ïiäõiä çìóøó¹ êîðèñòóâà÷à çàòèñêà-
òè êëàâiøó [Ctrl] äëÿ âèáîðó êiëüêîõ åëåìåíòiâ. Ñàìå òîìó âàðiàíòè áóëî ïîäàíî ÿê
ñïèñîê ïðàïîðöiâ (checkboxes). Äëÿ âèáîðó çíà÷åííÿ äîñòàòíüî îäíîãî êëàöàííÿ,
ùî ñóòò¹âî ñïðîùó¹ âçà¹ìîäiþ ç êîìïîíåíòîì. Éîãî ÀÐI � items:, selectedIn-
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dexes, whenSelectionChangedDo:. Äëÿ âiäîáðàæåííÿ ñïàäíèõ ñïèñêiâ ïîâåðõ iíøèõ
êîìïîíåíòiâ çàñòîñóíêó áóëî âèêîðèñòàíî ñïåöiàëüíi ãðàôi÷íi ñóòíîñòi: ìîðôè Plug-
gableListMorph i SpFTTableMorph.

Ùå îäíi¹þ âàæëèâîþ ñêëàäîâî¨ öi¹¨ êàòåãîði¨ ¹ ãðóïè ïåðåìèêà÷iâ: çàëåæíèõ àáî
íåçàëåæíèõ. �õ ðåàëiçîâàíî êëàñàìè RadioButtonGroupPresenter i CheckBoxGroup-
Presenter, âiäïîâiäíî. Ãðóïà çàëåæíèõ ïåðåìèêà÷iâ äà¹ çìîãó âèáðàòè ëèøå îäèí
âàðiàíò, à ãðóïà ïðàïîðöiâ � êiëüêà, óñi àáî æîäíîãî. Äëÿ ãðóï îáîõ òèïiâ ìîæíà
äîäàòè ðàìêó òà çàãîëîâîê, ðîçìiñòèòè åëåìåíòè â äîâiëüíié êiëüêîñòi ñòîâïöiâ.
Ãðóïè âiäðiçíÿþòüñÿ òiëüêè òèïîì ïåðåìèêà÷iâ, òîìó ¨õíþ ñïiëüíó ÷àñòèíó âèçíà÷à¹
êëàñ AbstractSelectableGroupPresenter. Éîãî ÀÐI ñêëàäà¹òüñÿ ç ìåòîäiâ äëÿ íàëàø-
òóâàííÿ êîëåêöi¨ îá'¹êòiâ, ÿêi âiäîáðàæàòèìóòüñÿ â ïåðåìèêà÷àõ (items:, addItem:,
removeItemAt:) i ìåòîäiâ íàëàøòóâàííÿ çîâíiøíüîãî âèãëÿäó (showFrame:, showTi-
tle:, title:, ñolumnCount:). Ïiäêëàñè äîäàþòü ñâî¨ ìîæëèâîñòi: RadioButtonGroup-

Presenter � itemSelected, indexSelected; CheckBoxGroupPresenter � checkedIndexes,
checkedItems, clearSelection òà isCheckedAt:.

Äëÿ îðãàíiçàöi¨ âèáîðó äàòè â Spec 2.0 ¹ âiäïîâiäíèé êîìïîíåíò � SpDatePre-

senter, àëå íåìà¹ êîìïîíåíòà äëÿ âèáîðó ÷àñó. Òîìó áóëî ðîçðîáëåíî TimePicker-

Presenter. Êîìïîíåíò âèáîðó äàòè ñêëàäà¹òüñÿ ç ïîëÿ òà êíîïêè, ÿêà âiäêðèâà¹
iíòåðàêòèâíèé êàëåíäàð. Ùîá çáåðåãòè ñòèëiñòè÷íó ¹äíiñòü, TimePickerPresenter

ìà¹ ñõîæó áóäîâó. Âií ñêëàäà¹òüñÿ ç òåêñòîâîãî ïîëÿ, ÿêå çàáîðîíåíî ðåäàãóâàòè,
òà êíîïêè, ùî âiäêðèâà¹ ìîäàëüíå âiêíî ç iíòåðàêòèâíèì ãîäèííèêîì. Ãîäèííèê
ìà¹ ìàòè äâà ðåæèìè: âèáið ãîäèí (âiä 0 äî 23) i âèáið õâèëèíè (âiä 0 äî 59).
Ïiñëÿ çàâåðøåííÿ äiàëîãó â êîìïîíåíòà ìîæíà äîâiäàòèñÿ ïðî çðîáëåíèé âèáið çà
äîïîìîãîþ ïîâiäîìëåíü hour i minutes.

Ïîáóäîâà ôîðì. Îäíèì iç ãîëîâíèõ ñêëàäíèêiâ ìàéæå êîæíîãî êîðèñòóâàöü-
êîãî iíòåðôåéñó ¹ ââåäåííÿ òà ðåäàãóâàííÿ äàíèõ ïðî ÿêèéñü îá'¹êò. Äëÿ öüîãî
âèêîðèñòîâóþòüñÿ ôîðìè. Ïðîöåñ ¨õ ñòâîðåííÿ äîâîëi ðóòèííèé, îñêiëüêè ùîðàçó
äîâîäèòüñÿ âðó÷íó ñòâîðþâàòè ïîëÿ, ïîâ'ÿçóâàòè ¨õ ç ïiäïèñàìè, äîäàâàòè êíîïêè
ïiäòâåðäæåííÿ, ïåðåâiðêó ââåäåíèõ çíà÷åíü òîùî. Òîìó äîöiëüíèì ¹ âïðîâàäæåííÿ
êîìïîíåíòà, ÿêèé âiçüìå íà ñåáå ôîðìóâàííÿ ïîâíîöiííî¨ ôîðìè òà íàëàøòóâàííÿ
¨¨ âëàñòèâîñòåé i ïîâåäiíêè. Òàêèì êîìïîíåíòîì ñòàâ DynamicFormBuilder. Òåïåð
ôîðìó ìîæíà ïîáóäóâàòè äåêëàðàòèâíî, òîáòî øëÿõîì ïîñëiäîâíîãî íàäñèëàííÿ
ïîâiäîìëåíü äëÿ äîäàâàííÿ ÷àñòèí ôîðìè. Êîæíó ÷àñòèíó îïèñóþòü ÷åðåç êëþ÷,
ïiäïèñ òi äîäàòêîâi ïàðàìåòðè, çàëåæíî âiä ¨¨ òèïó. ×àñòèíàìè ìîæóòü áóòè
òåêñòîâi ïîëÿ, ãðóïè ïðàïîðöiâ i ïåðåìèêà÷iâ, ñïàäíi é êîìáiíîâàíi ñïèñêè òîùî.
Êîìïîíåíòè i ïiäïèñè äî íèõ àâòîìàòè÷íî ðîçòàøîâóþòüñÿ â ñiòöi. Äëÿ çðó÷íîñòi
ôîðìà ìà¹ äâi êíîïêè, ïîâåäiíêó ÿêèõ ìîæíà íàëàøòóâàòè ÷åðåç îáðîáíèêè ïîäié.
Çà áàæàííÿì i öi êíîïêè, i çàãîëîâîê ìîæíà ïðèõîâàòè. Äîäàòêîâî ïåðåäáà÷åíà
ìîæëèâiñòü âñòàâêè âëàñíîãî åëåìåíòà ó âåðõíþ ÷àñòèíó ôîðìè (ëîãîòèï, iíäèêàòîð
êðîêiâ òîùî). Êîæíèé êîìïîíåíò ôîðìè ìà¹ óíiêàëüíèé êëþ÷, çà ÿêèì ìîæíà
ç÷èòàòè ââåäåíå çíà÷åííÿ ïiñëÿ çàïîâíåííÿ ôîðìè. Òàêîæ ïåðåäáà÷åíî ìåòîä
äëÿ àâòîìàòè÷íîãî çáèðàííÿ äàíèõ çi âñiõ êîìïîíåíòiâ. Òàêèé ïiäõiä çíà÷íî
ïðèøâèäøó¹ ñòâîðåííÿ ôîðì ââåäåííÿ iíôîðìàöi¨ òà äà¹ çìîãó óíèêíóòè äóáëþ-
âàííÿ êîäó.

ßê óæå áóëî çàçíà÷åíî, êîìïîíåíòè ôîðìè ñòâîðþþòü äåêëàðàòèâíî, òîáòî ÷åðåç
ñïåöiàëiçîâàíi ìåòîäè åêçåìïëÿðà êëàñó DynamicFormBuilder. Íàðàçi äîñòóïíi òàêi
âèäè äåìîíñòðàòîðiâ:

• òåêñòîâå ïîëå ç ïåðåâiðêîþ ïðàâèëüíîñòi ââåäåííÿ äàíèõ (ìåòîä textField: la-
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bel: placeholder: rules:);
• ñïàäíèé ñïèñîê (ìåòîä dropList: label: items:);
• êîìáiíîâàíèé ñïèñîê (ìåòîä comboBox: label: items:);
• êîìáiíîâàíèé ñïèñîê ç ìíîæèííèì âèáîðîì (ìåòîä multiComboBox: label:

items:);
• îêðåìèé ïðàïîðåöü (ìåòîä checkbox: label: text:);
• ãðóïà ïðàïîðöiâ (ìåòîä checkboxGroup: label: items: columns: frame:);
• ãðóïà ïåðåìèêà÷iâ (ìåòîä radioGroup: label: items: columns: frame:);
• êîìïîíåíò äëÿ âèáîðó äàòè (ìåòîä datePicker: label:);
• êîìïîíåíò äëÿ âèáîðó ÷àñó (ìåòîä timePicker: label:).

Ó êîæåí ç öèõ ìåòîäiâ ïîòðiáíî ïåðåäàòè êëþ÷ êîìïîíåíòà, ïiäïèñ (ÿêèé áóäå
âiäîáðàæåíî ëiâîðó÷) òà ïàðàìåòðè, õàðàêòåðíi äëÿ âiäïîâiäíîãî êîìïîíåíòà.

Êîðèñòóâà÷ ìîæå âiäñòåæóâàòè íàòèñêàííÿ êíîïîê ÷åðåç ïîäi¨ onSubmit: òà on-
Back:. Äëÿ çáèðàííÿ çíà÷åíü iç ïîëiâ âèçíà÷åíî ìåòîä collectValues.

Âiäîáðàæåííÿ êîëåêöié äàíèõ. Ó áàãàòüîõ iíòåðôåéñàõ âàæëèâèì àñïåêòîì
¹ íå ëèøå îòðèìàííÿ äàíèõ âiä êîðèñòóâà÷à, à é çðó÷íå ¨õ âiäîáðàæåííÿ ó âèãëÿäi
ñïèñêiâ i òàáëèöü. Ñïèñêè ó Spec 2.0 ðåàëiçîâàíi äîñòàòíüî ïîâíî, àäæå ¹ âàðiàíòè
ç ôiëüòðóâàííÿì, âèêîðèñòàííÿì êîìïîíåíòiâ çàìiñòü ïðîñòèõ åëåìåíòiâ, ðåäàãó-
âàííÿì òîùî. À îò iç òàáëèöÿìè íå âñå òàê äîáðå, çîêðåìà îäðàçó ïîìiòíî, ùî
íåìà¹ òàáëèöi ç ïiäòðèìêîþ ôiëüòðóâàííÿ. Ñàìå òîìó áóëî ðåàëiçîâàíî Search-

ableTablePresenter � òàáëèöþ ç ïîøóêîì. Êðiì ñàìî¨ òàáëèöi, êîìïîíåíò ìiñòèòü
ïîëå äëÿ ââåäåííÿ çàïèòó òà êîìáiíîâàíèé ñïèñîê äëÿ âèáîðó ñòîâïöiâ, ó ÿêèõ
âiäáóâàòèìåòüñÿ ôiëüòðóâàííÿ. Ïiñëÿ êîæíî¨ çìiíè ïîøóêîâîãî çàïèòó òàáëèöÿ
àâòîìàòè÷íî îíîâëþ¹òüñÿ, çàëèøàþ÷è ëèøå òi åëåìåíòè, ÿêi âiäïîâiäàþòü êðèòå-
ðiÿì ïîøóêó. Ùîá íàëàøòóâàòè åêçåìïëÿð òàáëèöi, éîìó íàäñèëàþòü ïîâiäîìëåííÿ
columns: aCollection, àðãóìåíò ÿêîãî ìiñòèòü ïàðè �íàçâà ñòîâïöÿ → êëþ÷�. Âèäè-
ìiñòþ ïîëÿ ôiëüòðà êåðóþòü ìåòîäè showSearchContainer i hideSearchContainer.

ßêùî êiëüêiñòü ðÿäêiâ ó òàáëèöi äîñòàòíüî âåëèêà, òî íååôåêòèâíî ïîêàçóâàòè
âñi çàïèñè îäðàçó, äîöiëüíî ðåàëiçóâàòè òàáëèöþ ç ðîçáèòòÿì íà ñòîðiíêè òà íàâiãà-
öi¹þ ìiæ íèìè. Òàêèé ïiäõiä äàñòü çìîãó ïðàöþâàòè ç âåëèêèìè îáñÿãàìè äàíèõ,
íå ïåðåâàíòàæóþ÷è iíòåðôåéñ. Òîìó áóëî ñòâîðåíî êîìïîíåíò PaginatedTablePre-

senter, ïiäêëàñ SearchableTablePresenter. Âií äîäàòêîâî ìiñòèòü íàâiãàöiéíó ïàíåëü,
íà ÿêié ðîçìiùåíî êíîïêè Âïåðåä, Íàçàä, êíîïêè ç íîìåðàìè îêðåìèõ ñòîðiíîê,
òåêñòîâå ïîëå äëÿ ðó÷íîãî ââåäåííÿ íîìåðà ñòîðiíêè. Ïåðåõîäàìè ìiæ ñòîðiíêàìè
òàáëèöi ìîæíà êåðóâàòè ïðîãðàìíî çà äîïîìîãîþ ìåòîäiâ nextPage, previousPage,
goToPage:, currentPage, totalPages. Äëÿ íàëàøòóâàííÿ ðîçìiðó ñòîðiíêè òàáëèöi
çàñòîñîâóþòü ïîâiäîìëåííÿ itemsPerPage: anInt.

Âiçóàëiçàöiÿ ïîêðîêîâîãî âèêîíàííÿ. Ó âèïàäêàõ, êîëè êîðèñòóâà÷ ìà¹
ïðîéòè ïåâíó ïîñëiäîâíiñòü åòàïiâ âçà¹ìîäi¨, çðó÷íèì ðiøåííÿì áóäå ïîêðîêîâèé
iíòåðôåéñ. Íàïðèêëàä, ó âèïàäêó, êîëè ïîòðiáíî çiáðàòè âåëèêó êiëüêiñòü äàíèõ,
àëå íåìà¹ áàæàííÿ ïåðåâàíòàæóâàòè êîðèñòóâà÷à âåëèêîþ ôîðìîþ, ïîäië íà êðîêè
ïîëåãøóâàòèìå ñïðèéíÿòòÿ òà íàäàâàòèìå ìîæëèâiñòü çáåðiãàòè ïðîìiæíi çíà÷åííÿ
àáî ïåðåâiðÿòè äàíi ÷àñòèíàìè. Äëÿ òàêîãî ñöåíàðiþ áóëî ðåàëiçîâàíî êîìïîíåíò
WizardPresenter. Âií ñêëàäà¹òüñÿ ç çàãîëîâêà äëÿ âiäîáðàæåííÿ êðîêiâ i ïîòî÷íîãî
ïðîãðåñó, êîíòåéíåðà, â ÿêèé êîðèñòóâà÷ ìîæå âñòàâèòè âiäïîâiäíèé êðîêîâi äåìîí-
ñòðàòîð, i êíîïîê äëÿ ïåðåìiùåííÿ ìiæ åòàïàìè. Ïðî¹êòíà ìîäåëü ïåðåäáà÷à¹, ùî
êðîêè íåçàëåæíi, êîæåí ç íèõ îïèñóþòü îêðåìî, àWizardPresenter âiäïîâiäà¹ òiëüêè
çà çàãàëüíó íàâiãàöiþ òà iíòåãðàöiþ. Åêçåìïëÿð WizardPresenter íàëàøòîâóþòü
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ïîâiäîìëåííÿì steps:, â àðãóìåíòi ÿêîãî ïåðåäàþòü êîëåêöiþ ñëîâíèêiâ ñïåöiàëüíîãî
âèãëÿäó. Êîæåí òàêèé ñëîâíèê ìiñòèòü òî÷íî äâà çàïèñè: �#title �> íàçâà êðîêó�
i �#content �> äåìîíñòðàòîð�. Ëîãiêó ñòâîðåííÿ òà îíîâëåííÿ çàãîëîâêà âèíåñåíî
ó êëàñ WizardStepHeaderPresenter. Äëÿ ïîáóäîâè öüîãî êîìïîíåíòà âèêîðèñòàíî
áiáëiîòåêó Roassal [7]. Ïðèêëàä çàãîëîâêà çîáðàæåíî íà ðèñ. 2.

Ðèñ. 2. Âèãëÿä ãîòîâîãî çàãîëîâêà ó WizardPresenter

Ñïîâiùåííÿ. Ïiä ÷àñ ðîáîòè ïðîãðàì ÷àñòî âèíèêà¹ ïîòðåáà ïîêàçàòè êîðèñòó-
âà÷ó êîðîòêå ïîâiäîìëåííÿ. Äëÿ öüîãî áóëî ðåàëiçîâàíî êîìïîíåíò Noti�cationPre-

senter. Ó éîãî îñíîâi � ìîðô, ÿêèé âiäîáðàæà¹òüñÿ ïîâåðõ iíøèõ âiêîí. Éîãî ãîëîâíå
çàâäàííÿ � ñòèñëî iíôîðìóâàòè êîðèñòóâà÷à ïðî óñïiøíå çáåðåæåííÿ, ïîìèëêó,
ïîïåðåäæåííÿ òîùî. Ïîâiäîìëåííÿ íå ïîòðåáó¹ íiÿêèõ äié âiä êîðèñòóâà÷à i çíèêà¹
÷åðåç çàäàíèé ïðîìiæîê ÷àñó. Íà âiäìiíó âiä ïîâiäîìëåíü ñòàíäàðòíîãî UIMan-

ager, çîâíiøíié âèãëÿä íîâîãî ìîæíà ïîâíiñòþ íàëàøòóâàòè. Çîêðåìà, íàäàíî
ìîæëèâiñòü çàäàâàòè êîëið, ðîçìið, òðèâàëiñòü âiäîáðàæåííÿ òîùî. Òåêñò ïîâiäîì-
ëåííÿ ìîæíà ñòèëiçóâàòè, ùîá ïðèñòîñóâàòè êîìïîíåíò äî ñòèëþ ñâîãî iíòåðôåéñó.
Òàêîæ ïåðåäáà÷åíî ìåõàíiçì ïîçèöiîíóâàííÿ ïîâiäîìëåííÿ ñòîñîâíî çàäàíîãî âiêíà.
Äëÿ íàëàøòóâàííÿ ïîâiäîìëåííÿ ìîæíà âèêîðèñòàòè ìåòîäè title:, message:, posi-
tion:, duration:, window:, type: i îäèí ç âèçíà÷åíèõ òèïiâ #success, #warning, #error.
ßêùî íå çàäàòè òèï, òî ïîâiäîìëåííÿ âiäîáðàçèòüñÿ íà ñiðîìó òëi.

Ðèñ. 3. Çàïîâíåíà ôîðìà òà ñïîâiùåííÿ ç çiáðàíèìè äàíèìè
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6. Òåñòóâàííÿ òà îöiíêà åôåêòèâíîñòi

Ùîá ïiäòâåðäèòè ïðàöåçäàòíiñòü ðîçðîáëåíî¨ áiáëiîòåêè, ¨¨ áóëî ïðîòåñòîâàíî
çà äîïîìîãîþ ñòàíäàðòíîãî çàñîáó òåñòóâàííÿ â ñåðåäîâèùi Pharo � SUnit. Äëÿ
êîæíîãî êîìïîíåíòà ñòâîðåíî âiäïîâiäíèé êëàñ òåñòiâ, ÿêèé ìiñòèòü ìîäóëüíi òåñòè
äëÿ áiëüøîñòi ìåòîäiâ. Ñåðåäîâèùå ïðîãðàìóâàííÿ âìi¹ ïîâ'ÿçóâàòè òåñòè ç âiäïî-
âiäíèìè ìåòîäàìè, ùî çíà÷íî ñïðîùó¹ ïåðåâiðêó i îêðåìèõ ìåòîäiâ, i áiáëiîòåêè â
öiëîìó. Ó òåñòàõ ïåðåâiðåíî i ïîçèòèâíi, i íåãàòèâíi ñöåíàði¨. Íåãàòèâíèìè ââàæà¹ìî
ñèòóàöi¨ ïîâ'ÿçàíi ç îáðîáêîþ íåêîðåêòíèõ äàíèõ, íàïðèêëàä, ïîðîæíiõ ñïèñêiâ,
íåäîïóñòèìèõ iíäåêñiâ, çíà÷åíü, ÿêèõ íåìà¹, òîùî.

Äëÿ ïåðåâiðêè çðó÷íîñòi âèêîðèñòàííÿ ðîçðîáëåíî¨ áiáëiîòåêè áóëî âèïðîáóâàíî
â äiëi îêðåìi êîìïîíåíòè òà ðîçðîáëåíî êiëüêà çàñòîñóíêiâ ðiçíî¨ ñêëàäíîñòi, ñåðåä
ÿêèõ ôîðìà ðå¹ñòðàöi¨ íà ïîäiþ òà ÷èòàöüêèé ùîäåííèê. Íà ïî÷àòêó öi¹¨ ñòàòòi
íàâåäåíî ïðèêëàä ñòèëiçàöi¨ êíîïêè SpButtonPresenter ñòàíäàðòíèìè çàñîáàìè Spec.
Äîâåëîñÿ îãîëîñèòè äîäàòêîâèé êëàñ i äâà ìåòîäè. Çà äîïîìîãîþ ðîçðîáëåíîãî
ButtonPresenter òàêi æ íàëàøòóâàííÿ ìîæíà âèêîíàòè çà äîïîìîãîþ îäíîãî äîäàò-
êîâîãî ïîâiäîìëåííÿ åêçåìïëÿðîâi êíîïêè.

Ñåðåä ðîçðîáëåíèõ åëåìåíòiâ òðåáà âèäiëèòè DynamicFormBuilder i WizardPre-

senter. Öi êîìïîíåíòè äàþòü çìîãó àâòîìàòè÷íî ñòâîðþâàòè äîâîëi ñêëàäíi øàáëîí-
íi iíòåðôåéñè, ÿêi ÷àñòî âèêîðèñòîâóþòü ó çàñòîñóíêàõ. �õ çàñòîñóâàííÿ çìåíøó¹
çàãàëüíèé îáñÿã êîäó â êiëüêà ðàçiâ. ßê ïðèêëàä ìîæíà íàâåñòè ôîðìè ðå¹ñòðàöi¨ íà
ïîäiþ. Äëÿ ðó÷íîãî ñòâîðåííÿ ôîðìè äîâåëîñÿ îãîëîñèòè ìåòîäè initializePresenters
i defaultLayout çàãàëüíîãî îáñÿãó áëèçüêî 60 ðÿäêiâ. Ç âèêîðèñòàííÿì DynamicForm-

Builder óñÿ ðåàëiçàöiÿ çàéíÿëà ëèøå 18 ðÿäêiâ, äî òîãî æ íå äîâåëîñÿ òóðáóâàòèñÿ
ïðî ñòâîðåííÿ íàïèñiâ i ìàêåòà ôîðìè. Âiêíî çàñòîñóíêó ðå¹ñòðàöi¨ ó÷àñòi â äåÿêié
ïîäi¨ çîáðàæåíî íà ðèñ. 3.

Âèêîðèñòàííÿ ðîçðîáëåíî¨ áiáëiîòåêè äëÿ íàïèñàííÿ çàñòîñóíêiâ ó ñåðåäîâèùi
Pharo çíà÷íî ïðèøâèäøèëî ñòâîðåííÿ ãðàôi÷íèõ iíòåðôåéñiâ. Îäíià ç ãîëîâíèõ
ïðè÷èí öüîãî � ðåàëiçàöiÿ äåêëàðàòèâíî¨ ñòèëiçàöi¨. Çàâäÿêè òàêîìó ïiäõîäó çíà÷íî
ñïðîùó¹òüñÿ çàäàííÿ âëàñòèâîñòåé i ïiäâèùó¹òüñÿ ÷èòàáåëüíiñòü êîäó. Ðîçðîáíèê
îäðàçó áà÷èòü ïàðàìåòðè, ÿêi çàñòîñîâóþòü äî êîìïîíåíòà, à íå ïðîñòî íàçâó
ñòèëþ, ÿê ó ñòàíäàðòíîìó ïiäõîäi. �¨ âèêîðèñòàííÿ ó òèïîâèõ ñöåíàðiÿõ âçà¹ìîäi¨
ç êîðèñòóâà÷åì äîïîìàãà¹ â ðàçè çìåíøèòè îáñÿã êîäó. Öå, áåçóìîâíî, ïîçèòèâíî
âïëèâà¹ íà øâèäêiñòü ðîçðîáêè. Íàâiòü ïiä ÷àñ ðåàëiçàöi¨ ñàìî¨ áiáëiîòåêè âèêîðèñ-
òîâóâàëèñÿ ðàíiøå ñòâîðåíi êîìïîíåíòè.

7. Âèñíîâêè

Îïèñàíî ðîçðîáëåíó áiáëiîòåêó ãðàôi÷íèõ êîìïîíåíòiâ [5], ÿêà ðîçøèðþ¹ ñòàí-
äàðòíi ìîæëèâîñòi áiáëiîòåêè Spec 2.0 [4]. Áóëî ïðîâåäåíî àíàëiç àðõiòåêòóðè
Spec 2.0 òà âèÿâëåíî òèïîâi ïðîáëåìè, ÿêi âèíèêàþòü ïiä ÷àñ ¨¨ âèêîðèñòàííÿ, à
ñàìå: îáìåæåíèé íàáið êîìïîíåíòiâ i ñêëàäíà ñèñòåìà ñòèëiçàöi¨. Íà ïiäñòàâi öüîãî
ñïðî¹êòîâàíî òà ðåàëiçîâàíî áiáëiîòåêó, ÿêà óñóâà¹ çàçíà÷åíi íåäîëiêè. Äîäàíî ÷àñòî
âæèâàíi, àëå íå íàÿâíi ó ñòàíäàðòíié ðåàëiçàöi¨ êîìïîíåíòè (ïîëÿ ç ïåðåâiðêîþ
ïðàâèëüíîñòi ââåäåííÿ, êîìáiíîâàíi ñïèñêè ç ôiëüòðàöi¹þ, òàáëèöi ç ïîøóêîì i
ðîçáèòòÿì íà ñòîðiíêè, ãðóïè ïåðåìèêà÷iâ, ôîðìè, ïîêðîêîâi iíòåðôåéñè òîùî).
Êðiì òîãî, âïðîâàäæåíî çðó÷íèé ìåõàíiçì ñòèëiçàöi¨, ÿêèé äà¹ ïiäñòàâè çàäàâàòè
âëàñòèâîñòi áåçïîñåðåäíüîãî ó êîäi � áåç ïîòðåáè ðó÷íîãî ðåäàãóâàííÿ STON-
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êîíôiãóðàöié. Çàáåçïå÷åíî ïîâíó ñóìiñíiñòü ç àðõiòåêòóðîþ Spec 2.0. Óñi êîìïî-
íåíòè áiáëiîòåêè íàñëiäóþòü SpPresenter, ïåðåâèçíà÷àþòü ìåòîäè initializePresenters,
defaultLayout, ïiäòðèìóþòü ïîäi¨ òà iíøi ñòàíäàðòíi ìåõàíiçìè. Âîíè âiëüíî ïî¹ä-
íóþòüñÿ çi ñòàíäàðòíèìè åëåìåíòàìè Spec 2.0 áåç íåîáõiäíîñòi äîäàòêîâî¨ àäàïòàöi¨.

Çà äîïîìîãîþ ìîäóëüíîãî òåñòóâàííÿ áóëî ïiäòâåðäæåíî êîðåêòíiñòü ðîáîòè
îñíîâíîãî ôóíêöiîíàëà áiáëiîòåêè. Àíàëiç ïiäòâåðäèâ, ùî âèêîðèñòàííÿ öi¹¨ áiá-
ëiîòåêè ïiä ÷àñ ðîçðîáêè iíòåðôåéñiâ ñóòò¹âî çìåíøó¹ îáñÿã êîäó òà ïîëiïøó¹ éîãî
÷èòàáåëüíiñòü. Çà ïîòðåáè ¨¨ ìîæíà ëåãêî äîïîâíþâàòè íîâèìè êîìïîíåíòàìè. Êîä
áiáëiîòåêè äîñòóïíèé çà ïîñèëàííÿì [6].
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Pharo is a modern object-oriented, dynamically typed, multi-purpose programming
language. Spec is a framework in Pharo for developing user interfaces of desktop applica-
tions. Using Spec looks like a component-oriented programming. Every visual component
in Spec can act as a �nished GUI or as a part of a larger one. The fundamental principle
behind Spec is the reuse of user interface logic and its visual composition [4]. However,
despite its rich functionality, Spec 2.0 has shortcomings that complicate and slow down the
developer's work. In particular, it is about the absence of some frequently used components
and the complexity of their styling. The above reasons encourage the creation of a separate
library that will complement and expand the capabilities of Spec.
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The article describes a new way to con�gure the properties of the visual components of
the Spec library in the Pharo environment. The new base demonstrator class BasePresenter
is built, which provides a declarative interface for con�guring color, font, border, size, etc.,
and automatically generates and applies the appropriate design style. We supplement the
Spec library with new visual components using the new demonstrator. The decorator
class PresenterDecorator is declared to wrap any standard Spec's presenter and enrich it
with new styling capabilities. Several concrete subclasses are declared: ButtonPresenter,
LabelPresenter, ListPresenter, CheckBoxPresenter, RadioButtonPresenter. It is easy to
understand the purpose of each of them.

More complex components are also developed.TextInputPresenter provides the abil-
ity to validate the input text automatically. We can select one or more values with the
help of ComboBoxPresenter, MultiSelectComboBoxPresenter, RadioButtonGroupPresen-
ter, or CheckBoxGroupPresenter. TimePickerPresenter gives us an interactive time picker.
DynamicFormBuilder is a potent component. It can build any input form, driven by a se-
quence of messages like textField:, dropList:, radioGroup:, etc. SearchableTablePresenter
and PaginatedTablePresenter provide table demonstrators with a �lter �eld and pagina-
tion, respectively. WizardPresenter can organize and visualize a step-by-step scenario of
interaction with a user.

The examples show that the proposed approach accelerates the application's graphical
interface creation.

Key words: Pharo, Spec, graphical user interface, visual component, styling, window ap-
plication, class, object.


