
9Èíòåðôåéñû

Èíòåðôåéñû è àáñòðàêòíûå êëàññû óëó÷øàþò ñòðóêòóðó êîäà è ñïîñîáñòâóþò

îòäåëåíèþ èíòåðôåéñà îò ðåàëèçàöèè.

Â òðàäèöèîííûõ ÿçûêàõ ïðîãðàììèðîâàíèÿ òàêèå ìåõàíèçìû íå ïîëó÷èëè

îñîáîãî ðàñïðîñòðàíåíèÿ. Íàïðèìåð, â C++ ñóùåñòâóåò ëèøü êîñâåííàÿ ïîä-

äåðæêà ýòèõ êîíöåïöèé. Ñàì ôàêò èõ ñóùåñòâîâàíèÿ â Java ïîêàçûâàåò, ÷òî ýòè

êîíöåïöèè áûëè ñî÷òåíû äîñòàòî÷íî âàæíûìè äëÿ ïðÿìîé ïîääåðæêè â ÿçûêå.

Ìû íà÷íåì ñ ïîíÿòèÿ àáñòðàêòíîãî êëàññà, êîòîðûé ïðåäñòàâëÿåò ñîáîé

ñâîåãî ðîäà ïðîìåæóòî÷íóþ ñòóïåíü ìåæäó îáû÷íûì êëàññîì è èíòåðôåéñîì.

Àáñòðàêòíûå êëàññû — âàæíûé è íåîáõîäèìûé èíñòðóìåíò äëÿ ñîçäàíèÿ êëàñ-

ñîâ, ñîäåðæàùèõ íåðåàëèçîâàííûå ìåòîäû. Ïðèìåíåíèå «÷èñòûõ» èíòåðôåéñîâ

âîçìîæíî íå âñåãäà.

Àáñòðàêòíûå êëàññû è ìåòîäû

Â ïðèìåðå ñ êëàññàìè ìóçûêàëüíûõ èíñòðóìåíòîâ èç ïðåäûäóùåé ãëàâû ìåòî-

äû áàçîâîãî êëàññà Instrument âñåãäà îñòàâàëèñü «ôèêòèâíûìè». Ïîïûòêà âûçî-

âà òàêîãî ìåòîäà îçíà÷àëà, ÷òî â ïðîãðàììå ïðîèçîøëà êàêàÿ-òî îøèáêà. Ýòî

îáúÿñíÿëîñü òåì, ÷òî êëàññ Instrument ñîçäàâàëñÿ äëÿ îïðåäåëåíèÿ îáùåãî èí-

òåðôåéñà âñåõ êëàññîâ, ïðîèçâîäíûõ îò íåãî.

Â ýòèõ ïðèìåðàõ îáùèé èíòåðôåéñ ñîçäàâàëñÿ äëÿ åäèíñòâåííîé öåëè— åãî

ðàçíîé ðåàëèçàöèè â êàæäîì ïðîèçâîäíîì òèïå. Èíòåðôåéñ îïðåäåëÿåò áàçîâóþ

ôîðìó, îáùíîñòü âñåõ ïðîèçâîäíûõ êëàññîâ. Òàêèå êëàññû, êàê Instrument, òàêæå

íàçûâàþò àáñòðàêòíûìè áàçîâûìè êëàññàìè èëè ïðîñòî àáñòðàêòíûìè êëàññàìè.

Åñëè â ïðîãðàììå îïðåäåëÿåòñÿ àáñòðàêòíûé êëàññ âðîäå Instrument, ñîçäà-

íèå îáúåêòîâ òàêîãî êëàññà ïðàêòè÷åñêè âñåãäà áåññìûñëåííî. Àáñòðàêòíûé

êëàññ ñîçäàåòñÿ äëÿ ðàáîòû ñ íàáîðîì êëàññîâ ÷åðåç îáùèé èíòåðôåéñ. À åñëè

Instrument òîëüêî âûðàæàåò èíòåðôåéñ, à ñîçäàíèå îáúåêòîâ òîãî êëàññà íå èìå-

åò ñìûñëà, âåðîÿòíî, ïîëüçîâàòåëþ ëó÷øå çàïðåòèòü ñîçäàâàòü òàêèå îáúåêòû.

Êîíå÷íî, ìîæíî çàñòàâèòü âñå ìåòîäû Instrument âûäàâàòü îøèáêè, íî â ýòîì
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ñëó÷àå ïîëó÷åíèå èíôîðìàöèè îòêëàäûâàåòñÿ äî ñòàäèè âûïîëíåíèÿ. Îøèáêè

òàêîãî ðîäà ëó÷øå îáíàðóæèâàòü âî âðåìÿ êîìïèëÿöèè.

Â ÿçûêå Java äëÿ ðåøåíèÿ ïîäîáíûõ çàäà÷ ïðèìåíÿþòñÿ àáñòðàêòíûå ìåòî-

äû1. Àáñòðàêòíûé ìåòîä íåçàâåðøåí; îí ñîñòîèò òîëüêî èç îáúÿâëåíèÿ è íå èìååò

òåëà. Ñèíòàêñèñ îáúÿâëåíèÿ àáñòðàêòíûõ ìåòîäîâ âûãëÿäèò òàê:

abstract void f();

Êëàññ, ñîäåðæàùèé àáñòðàêòíûå ìåòîäû, íàçûâàåòñÿ àáñòðàêòíûì êëàññîì.

Òàêèå êëàññû òîæå äîëæíû ïîìå÷àòüñÿ êëþ÷åâûì ñëîâîì abstract (â ïðîòèâíîì

ñëó÷àå êîìïèëÿòîð âûäàåò ñîîáùåíèå îá îøèáêå).

Åñëè âû îáúÿâëÿåòå êëàññ, ïðîèçâîäíûé îò àáñòðàêòíîãî êëàññà, íî õîòèòå

èìåòü âîçìîæíîñòü ñîçäàíèÿ îáúåêòîâ íîâîãî òèïà, âàì ïðèäåòñÿ ïðåäîñòàâèòü

îïðåäåëåíèÿ äëÿ âñåõ àáñòðàêòíûõ ìåòîäîâ áàçîâîãî êëàññà. Åñëè ýòîãî íå ñäå-

ëàòü, ïðîèçâîäíûé êëàññ òîæå îñòàíåòñÿ àáñòðàêòíûì, è êîìïèëÿòîð çàñòàâèò

ïîìåòèòü íîâûé êëàññ êëþ÷åâûì ñëîâîì abstract.

Ìîæíî ñîçäàâàòü êëàññ ñ êëþ÷åâûì ñëîâîì abstract äàæå òîãäà, êîãäà â íåì

íå èìååòñÿ íè îäíîãî àáñòðàêòíîãî ìåòîäà. Ýòî áûâàåò ïîëåçíî â ñèòóàöèÿõ, ãäå

â êëàññå àáñòðàêòíûå ìåòîäû ïðîñòî íå íóæíû, íî íåîáõîäèìî çàïðåòèòü ñîçäà-

íèå ýêçåìïëÿðîâ ýòîãî êëàññà.

Êëàññ Instrument î÷åíü ëåãêî ìîæíî ñäåëàòü àáñòðàêòíûì. Òîëüêî íåêîòîðûå

èç åãî ìåòîäîâ ñòàíóò àáñòðàêòíûìè, ïîñêîëüêó îáúÿâëåíèå êëàññà êàê abstract

íå ïîäðàçóìåâàåò, ÷òî âñå åãî ìåòîäû äîëæíû áûòü àáñòðàêòíûìè. Âîò ÷òî ïî-

ëó÷èòñÿ:

1
Àíàëîã ÷èñòî âèðòóàëüíûõ ìåòîäîâ ÿçûêà C++.
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À âîò êàê âûãëÿäèò ðåàëèçàöèÿ ïðèìåðà îðêåñòðà ñ èñïîëüçîâàíèåì àáñò-

ðàêòíûõ êëàññîâ è ìåòîäîâ:

//: interfaces/music4/Music4.java
// Àáñòðàêòíûå êëàññû è ìåòîäû.
package interfaces.music4;
import polymorphism.music.Note;
import static net.mindview.util.Print.*;

abstract class Instrument {
private int i; // Ïàìÿòü âûäåëÿåòñÿ äëÿ êàæäîãî îáúåêòà
public abstract void play(Note n);
public String what() { return "Instrument"; }
public abstract void adjust();

}

class Wind extends Instrument {
public void play(Note n) {

print("Wind.play() " + n);
}
public String what() { return "Wind"; }
public void adjust() {}

}

class Percussion extends Instrument {
public void play(Note n) {

print("Percussion.play() " + n);
}
public String what() { return "Percussion"; }
public void adjust() {}

}

class Stringed extends Instrument {
public void play(Note n) {

print("Stringed.play() " + n);
}
public String what() { return "Stringed"; }
public void adjust() {}

}

class Brass extends Wind {
public void play(Note n) {

print("Brass.play() " + n);
}
public void adjust() { print("Brass.adjust()"); }

}

class Woodwind extends Wind {
public void play(Note n) {

print("Woodwind.play() " + n);
}
public String what() { return "Woodwind"; }

}

public class Music4 {
// Ðàáîòà ìåòîäà íå çàâèñèò îò ôàêòè÷åñêîãî òèïà îáúåêòà,
// ïîýòîìó òèïû, äîáàâëåííûå â ñèñòåìó, áóäóò ðàáîòàòü ïðàâèëüíî:

ïðîäîëæåíèå�
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static void tune(Instrument i) {
// ...
i.play(Note.MIDDLE_C);

}
static void tuneAll(Instrument[] e) {

for(Instrument i : e)
tune(i);

}
public static void main(String[] args) {

// Âîñõîäÿùåå ïðåîáðàçîâàíèå ïðè äîáàâëåíèè â ìàññèâ:
Instrument[] orchestra = {

new Wind(),
new Percussion(),
new Stringed(),
new Brass(),
new Woodwind()

};
tuneAll(orchestra);

}
} /* Output:
Wind.play() MIDDLE_C
Percussion.play() MIDDLE_C
Stringed.play() MIDDLE_C
Brass.play() MIDDLE_C
Woodwind.play() MIDDLE_C
*///:~

Êàê âèäèòå, îáúåì èçìåíåíèé ìèíèìàëåí.

Ñîçäàâàòü àáñòðàêòíûå êëàññû è ìåòîäû ïîëåçíî, òàê êàê îíè ïîä÷åðêèâàþò

àáñòðàêòíîñòü êëàññà, à òàêæå ñîîáùàþò è ïîëüçîâàòåëþ êëàññà, è êîìïèëÿòîðó,

êàê ñëåäóåò ñ íèì îáõîäèòüñÿ. Êðîìå òîãî, àáñòðàêòíûå êëàññû èãðàþò ïîëåç-

íóþ ðîëü ïðè ïåðåðàáîòêå ïðîãðàìì, ïîòîìó ÷òî îíè ïîçâîëÿþò ëåãêî ïåðåìå-

ùàòü îáùèå ìåòîäû ââåðõ ïî èåðàðõèè íàñëåäîâàíèÿ.

Èíòåðôåéñû

Êëþ÷åâîå ñëîâî interface ñòàíîâèòñÿ ñëåäóþùèì øàãîì íà ïóòè ê àáñòðàêöèè.

Îíî èñïîëüçóåòñÿ äëÿ ñîçäàíèÿ ïîëíîñòüþ àáñòðàêòíûõ êëàññîâ, âîîáùå

íå èìåþùèõ ðåàëèçàöèè. Ñîçäàòåëü èíòåðôåéñà îïðåäåëÿåò èìåíà ìåòîäîâ,

ñïèñêè àðãóìåíòîâ è òèïû âîçâðàùàåìûõ çíà÷åíèé, íî íå òåëà ìåòîäîâ.

Êëþ÷åâîå ñëîâî interface ôàêòè÷åñêè îçíà÷àåò: «Èìåííî òàê äîëæíû âûãëÿ-

äåòü âñå êëàññû, êîòîðûå ðåàëèçóþò äàííûé èíòåðôåéñ». Òàêèì îáðàçîì, ëþ-

áîé êîä, èñïîëüçóþùèé êîíêðåòíûé èíòåðôåéñ, çíàåò òîëüêî òî, êàêèå ìåòîäû

âûçûâàþòñÿ äëÿ ýòîãî èíòåðôåéñà, íî íå áîëåå òîãî. Èíòåðôåéñ îïðåäåëÿåò

ñâîåãî ðîäà «ïðîòîêîë âçàèìîäåéñòâèÿ» ìåæäó êëàññàìè.

Îäíàêî èíòåðôåéñ ïðåäñòàâëÿåò ñîáîé íå÷òî áîëüøåå, ÷åì àáñòðàêòíûé

êëàññ â ñâîåì êðàéíåì ïðîÿâëåíèè, ïîòîìó ÷òî îí ïîçâîëÿåò ðåàëèçîâàòü ïîäî-

áèå «ìíîæåñòâåííîãî íàñëåäîâàíèÿ» C++: èíà÷å ãîâîðÿ, ñîçäàâàåìûé êëàññ ìî-

æåò áûòü ïðåîáðàçîâàí ê íåñêîëüêèì áàçîâûì òèïàì.

×òîáû ñîçäàòü èíòåðôåéñ, èñïîëüçóéòå êëþ÷åâîå ñëîâî interface âìåñòî class.

Êàê è â ñëó÷àå ñ êëàññàìè, âû ìîæåòå äîáàâèòü ïåðåä ñëîâîì interface ñïåöèôè-
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êàòîð äîñòóïà public (íî òîëüêî åñëè èíòåðôåéñ îïðåäåëåí â ôàéëå, èìåþùåì

òî æå èìÿ) èëè îñòàâèòü äëÿ íåãî äðóæåñòâåííûé äîñòóï, åñëè îí áóäåò èñïîëü-

çîâàòüñÿ òîëüêî â ïðåäåëàõ ñâîåãî ïàêåòà. Èíòåðôåéñ òàêæå ìîæåò ñîäåðæàòü

ïîëÿ, íî îíè àâòîìàòè÷åñêè ÿâëÿþòñÿ ñòàòè÷åñêèìè (static) è íåèçìåííûìè

(final).

Äëÿ ñîçäàíèÿ êëàññà, ðåàëèçóþùåãî îïðåäåëåííûé èíòåðôåéñ (èëè ãðóïïó

èíòåðôåéñîâ), èñïîëüçóåòñÿ êëþ÷åâîå ñëîâî implements. Ôàêòè÷åñêè îíî îçíà-

÷àåò: «Èíòåðôåéñ ëèøü îïðåäåëÿåò ôîðìó, à ñåé÷àñ áóäåò ïîêàçàíî, êàê ýòî ðà-

áîòàåò». Â îñòàëüíîì ïðîèñõîäÿùåå âûãëÿäèò êàê îáû÷íîå íàñëåäîâàíèå. Ðàñ-

ñìîòðèì ðåàëèçàöèþ íà ïðèìåðå èåðàðõèè êëàññîâ Instrument:

Êëàññû Woodwind è Brass ñâèäåòåëüñòâóþò, ÷òî ðåàëèçàöèÿ èíòåðôåéñà

ïðåäñòàâëÿåò ñîáîé îáû÷íûé êëàññ, îò êîòîðîãî ìîæíî ñîçäàâàòü ïðîèçâîä-

íûå êëàññû.

Ïðè îïèñàíèè ìåòîäîâ â èíòåðôåéñå âû ìîæåòå ÿâíî îáúÿâèòü èõ îòêðûòû-

ìè (public), õîòÿ îíè ÿâëÿþòñÿ òàêîâûìè äàæå áåç ñïåöèôèêàòîðà. Îäíàêî ïðè

ðåàëèçàöèè èíòåðôåéñà åãî ìåòîäû äîëæíû áûòü îáúÿâëåíû êàê public. Â ïðî-

òèâíîì ñëó÷àå áóäåò èñïîëüçîâàòüñÿ äîñòóï â ïðåäåëàõ ïàêåòà, à ýòî ïðèâåäåò

ê óìåíüøåíèþ óðîâíÿ äîñòóïà âî âðåìÿ íàñëåäîâàíèÿ, ÷òî çàïðåùàåòñÿ êîìïè-

ëÿòîðîì Java.

Âñå ñêàçàííîå ìîæíî óâèäåòü â ñëåäóþùåì ïðèìåðå ñ îáúåêòàìè Instrument.

Çàìåòüòå, ÷òî êàæäûé ìåòîä èíòåðôåéñà îãðàíè÷èâàåòñÿ ïðîñòûì îáúÿâëåíèåì;

íè÷åãî áîëüøåãî êîìïèëÿòîð íå ðàçðåøèò. Âäîáàâîê íè îäèí èç ìåòîäîâ èíòåð-

ôåéñà Instrument íå îáúÿâëåí ñî ñïåöèôèêàòîðîì public, íî âñå ìåòîäû àâòîìà-

òè÷åñêè ÿâëÿþòñÿ îòêðûòûìè:
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//: interfaces/music5/Music5.java
// Èíòåðôåéñû.
package interfaces.music5;
import polymorphism.music.Note;
import static net.mindview.util.Print.*;

interface Instrument {
// Êîíñòàíòà âðåìåíè êîìïèëÿöèè:
int VALUE = 5; // ÿâëÿåòñÿ è static, è final
// Îïðåäåëåíèÿ ìåòîäîâ íåäîïóñòèìû:
void play(Note n); // Àâòîìàòè÷åñêè îáúÿâëåí êàê public
void adjust();

}

class Wind implements Instrument {
public void play(Note n) {

print(this + ".play() " + n);
}
public String toString() { return "Wind"; }
public void adjust() { print(this + ".adjust()"); }

}

class Percussion implements Instrument {
public void play(Note n) {

print(this + ".play() " + n);
}
public String toString() { return "Percussion"; }
public void adjust() { print(this + ".adjust()"); }

}

class Stringed implements Instrument {
public void play(Note n) {

print(this + ".play() " + n);
}
public String toString() { return "Stringed"; }
public void adjust() { print(this + ".adjust()"); }

}

class Brass extends Wind {
public String toString() { return "Brass"; }

}

class Woodwind extends Wind {
public String toString() { return "Woodwind"; }

}

public class Music5 {
// Ðàáîòà ìåòîäà íå çàâèñèò îò ôàêòè÷åñêîãî òèïà îáúåêòà,
// ïîýòîìó òèïû, äîáàâëåííûå â ñèñòåìó, áóäóò ðàáîòàòü ïðàâèëüíî:
static void tune(Instrument i) {

// ...
i.play(Note.MIDDLE_C);

}
static void tuneAll(Instrument[] e) {

for(Instrument i : e)
tune(i);

}
public static void main(String[] args) {
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// Âîñõîäÿùåå ïðåîáðàçîâàíèå ïðè äîáàâëåíèè â ìàññèâ:
Instrument[] orchestra = {

new Wind(),
new Percussion(),
new Stringed(),
new Brass(),
new Woodwind()

};
tuneAll(orchestra);

}
} /* Output:
Wind.play() MIDDLE_C
Percussion.play() MIDDLE_C
Stringed.play() MIDDLE_C
Brass.play() MIDDLE_C
Woodwind.play() MIDDLE_C
*///:~

Â ýòîé âåðñèè ïðèñóòñòâóåò åùå îäíî èçìåíåíèå: ìåòîä what() áûë çàìåíåí

íà toString(). Òàê êàê ìåòîä toString() âõîäèò â êîðíåâîé êëàññ Object, åãî ïðèñóò-

ñòâèå â èíòåðôåéñå íå îáÿçàòåëüíî.

Îñòàëüíîé êîä ðàáîòàåò òàê æå, êàê ïðåæäå. Íåâàæíî, ïðîâîäèòå ëè âû ïðå-

îáðàçîâàíèå ê «îáû÷íîìó» êëàññó ñ èìåíåì Instrument, ê àáñòðàêòíîìó êëàññó

ñ èìåíåì Instrument èëè ê èíòåðôåéñó ñ èìåíåì Instrument — äåéñòâèå áóäåò

îäèíàêîâûì. Â ìåòîäå tune() íè÷òî íå óêàçûâàåò íà òî, ÿâëÿåòñÿ êëàññ Instrument

«îáû÷íûì» èëè àáñòðàêòíûì, èëè ýòî âîîáùå íå êëàññ, à èíòåðôåéñ.

Îòäåëåíèå èíòåðôåéñà îò ðåàëèçàöèè

Â ëþáîé ñèòóàöèè, êîãäà ìåòîä ðàáîòàåò ñ êëàññîì âìåñòî èíòåðôåéñà, âû îãðà-

íè÷åíû èñïîëüçîâàíèåì ýòîãî êëàññà èëè åãî ñóáêëàññîâ. Åñëè ìåòîä äîëæåí

áûòü ïðèìåíåí ê êëàññó, íå âõîäÿùåìó â ýòó èåðàðõèþ, — çíà÷èò, âàì íå ïîâåçëî.

Èíòåðôåéñû â çíà÷èòåëüíîé ìåðå îñëàáëÿþò ýòî îãðàíè÷åíèå. Â ðåçóëüòàòå

êîä ñòàíîâèòñÿ áîëåå óíèâåðñàëüíûì, ïðèãîäíûì äëÿ ïîâòîðíîãî èñïîëüçîâà-

íèÿ.

Ïðåäñòàâüòå, ÷òî ó íàñ èìååòñÿ êëàññ Processor ñ ìåòîäàìè name() è process().

Ïîñëåäíèé ïîëó÷àåò âõîäíûå äàííûå, èçìåíÿåò èõ è âûäàåò ðåçóëüòàò. Áàçîâûé

êëàññ ðàñøèðÿåòñÿ äëÿ ñîçäàíèÿ ðàçíûõ ñïåöèàëèçèðîâàííûõ òèïîâ Processor.

Â ñëåäóþùåì ïðèìåðå ïðîèçâîäíûå òèïû èçìåíÿþò îáúåêòû String (îáðàòèòå

âíèìàíèå: êîâàðèàíòíûìè ìîãóò áûòü âîçâðàùàåìûå çíà÷åíèÿ, íî íå òèïû àð-

ãóìåíòîâ):

//: interfaces/classprocessor/Apply.java
package interfaces.classprocessor;
import java.util.*;
import static net.mindview.util.Print.*;

class Processor {
public String name() {

return getClass().getSimpleName();
}
Object process(Object input) { return input; }

ïðîäîëæåíèå�
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}

class Upcase extends Processor {
String process(Object input) { // Êîâàðèàíòíûé âîçâðàùàåìûé òèï

return ((String)input).toUpperCase();
}

}

class Downcase extends Processor {
String process(Object input) {

return ((String)input).toLowerCase();
}

}

class Splitter extends Processor {
String process(Object input) {

// Àðãóìåíò split() èñïîëüçóåòñÿ äëÿ ðàçáèåíèÿ ñòðîêè
return Arrays.toString(((String)input).split(" "));

}
}

public class Apply {
public static void process(Processor p, Object s) {

print("Èñïîëüçóåì Processor " + p.name());
print(p.process(s));

}
public static String s =

"Disagreement with beliefs is by definition incorrect";
public static void main(String[] args) {

process(new Upcase(), s);
process(new Downcase(), s);
process(new Splitter(), s);

}
} /* Output:
Èñïîëüçóåì Processor Upcase
DISAGREEMENT WITH BELIEFS IS BY DEFINITION INCORRECT
Èñïîëüçóåì Processor Downcase
disagreement with beliefs is by definition incorrect
Èñïîëüçóåì Processor Splitter
[Disagreement, with, beliefs, is, by, definition, incorrect]
*///:~

Ìåòîä Apply.process() ïîëó÷àåò ëþáóþ ðàçíîâèäíîñòü Processor, ïðèìåíÿåò åå

ê Object, à çàòåì âûâîäèò ðåçóëüòàò. Ìåòîä split() ÿâëÿåòñÿ ÷àñòüþ êëàññà String.

Îí ïîëó÷àåò îáúåêò String, ðàçáèâàåò åãî íà íåñêîëüêî ôðàãìåíòîâ ïî îãðàíè÷è-

òåëÿì, îïðåäåëÿåìûì ïåðåäàííûì àðãóìåíòîì, è âîçâðàùàåò String[]. Çäåñü

îí èñïîëüçóåòñÿ êàê áîëåå êîìïàêòíûé ñïîñîá ñîçäàíèÿ ìàññèâà String.

Òåïåðü ïðåäïîëîæèì, ÷òî âû îáíàðóæèëè íåêîå ñåìåéñòâî ýëåêòðîííûõ

ôèëüòðîâ, êîòîðûå òîæå áûëî áû óìåñòíî èñïîëüçîâàòü ñ ìåòîäîì Apply.

process():

//: interfaces/filters/Waveform.java
package interfaces.filters;

public class Waveform {
private static long counter;
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private final long id = counter++;
public String toString() { return "Waveform " + id; }

} ///:~

//: interfaces/filters/Filter.java
package interfaces.filters;

public class Filter {
public String name() {

return getClass().getSimpleName();
}
public Waveform process(Waveform input) { return input; }

} ///:~

//: interfaces/filters/LowPass.java
package interfaces.filters;

public class LowPass extends Filter {
double cutoff;
public LowPass(double cutoff) { this.cutoff = cutoff; }
public Waveform process(Waveform input) {

return input; // Ôèêòèâíàÿ îáðàáîòêà
}

} ///:~

//: interfaces/filters/HighPass.java
package interfaces.filters;

public class HighPass extends Filter {
double cutoff;
public HighPass(double cutoff) { this.cutoff = cutoff; }
public Waveform process(Waveform input) { return input; }

} ///:~

//: interfaces/filters/BandPass.java
package interfaces.filters;

public class BandPass extends Filter {
double lowCutoff, highCutoff;
public BandPass(double lowCut, double highCut) {

lowCutoff = lowCut;
highCutoff = highCut;

}
public Waveform process(Waveform input) { return input; }

} ///:~

Êëàññ Filter ñîäåðæèò òå æå èíòåðôåéñíûå ýëåìåíòû, ÷òî è Processor, íî, ïî-

ñêîëüêó îí íå ÿâëÿåòñÿ ïðîèçâîäíûì îò Processor (ñîçäàòåëü êëàññà Filter è íå ïî-

äîçðåâàë, ÷òî âû çàõîòèòå èñïîëüçîâàòü åãî êàê Processor), îí íå ìîæåò èñïîëü-

çîâàòüñÿ c ìåòîäîì Apply.process(), õîòÿ ýòî âûãëÿäåëî áû âïîëíå åñòåñòâåííî.

Ëîãè÷åñêàÿ ïðèâÿçêà ìåæäó Apply.process() è Processor îêàçûâàåòñÿ áîëåå ñèëü-

íîé, ÷åì ðåàëüíî íåîáõîäèìî, è ýòî îáñòîÿòåëüñòâî ïðåïÿòñòâóåò ïîâòîðíîìó èñ-

ïîëüçîâàíèþ êîäà Apply.process(). Òàêæå îáðàòèòå âíèìàíèå, ÷òî âõîäíûå è âû-

õîäíûå äàííûå îòíîñÿòñÿ ê òèïó Waveform.
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Íî, åñëè ïðåîáðàçîâàòü êëàññ Processor â èíòåðôåéñ, îãðàíè÷åíèÿ îñëàáëÿ-

þòñÿ è ïîÿâëÿåòñÿ âîçìîæíîñòü ïîâòîðíîãî èñïîëüçîâàíèÿ Apply.process(). Îá-

íîâëåííûå âåðñèè Processor è Apply âûãëÿäÿò òàê:

//: interfaces/interfaceprocessor/Processor.java
package interfaces.interfaceprocessor;

public interface Processor {
String name();
Object process(Object input);

} ///:~

//: interfaces/interfaceprocessor/Apply.java
package interfaces.interfaceprocessor;
import static net.mindview.util.Print.*;

public class Apply {
public static void process(Processor p, Object s) {

print("Using Processor " + p.name());
print(p.process(s));

}
} ///:~

Â ïåðâîì âàðèàíòå ïîâòîðíîãî èñïîëüçîâàíèÿ êîäà êëèåíòñêèå ïðîãðàììè-

ñòû ïèøóò ñâîè êëàññû ñ ïîääåðæêîé èíòåðôåéñà:

//: interfaces/interfaceprocessor/StringProcessor.java
package interfaces.interfaceprocessor;
import java.util.*;

public abstract class StringProcessor implements Processor{
public String name() {

return getClass().getSimpleName();
}
public abstract String process(Object input);
public static String s =

"If she weighs the same as a duck, she's made of wood";
public static void main(String[] args) {

Apply.process(new Upcase(), s);
Apply.process(new Downcase(), s);
Apply.process(new Splitter(), s);

}
}

class Upcase extends StringProcessor {
public String process(Object input) { // Êîâàðèàíòíûé âîçâðàùàåìûé òèï

return ((String)input).toUpperCase();
}

}

class Downcase extends StringProcessor {
public String process(Object input) {

return ((String)input).toLowerCase();
}

}

class Splitter extends StringProcessor {
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public String process(Object input) {
return Arrays.toString(((String)input).split(" "));

}
} /* Output:
Èñïîëüçóåì Processor Upcase
IF SHE WEIGHS THE SAME AS A DUCK, SHE'S MADE OF WOOD
Èñïîëüçóåì Processor Downcase
if she weighs the same as a duck, she's made of wood
Èñïîëüçóåì Processor Splitter
[If, she, weighs, the, same, as, a, duck,, she's, made, of, wood]
*///:~

Âïðî÷åì, äîâîëüíî ÷àñòî ìîäèôèêàöèÿ òåõ êëàññîâ, êîòîðûå âû ñîáèðàåòåñü

èñïîëüçîâàòü, íåâîçìîæíà. Íàïðèìåð, â ïðèìåðå ñ ýëåêòðîííûìè ôèëüòðàìè

áèáëèîòåêà áûëà ïîëó÷åíà èç âíåøíåãî èñòî÷íèêà. Â òàêèõ ñèòóàöèÿõ ïðèìå-

íÿåòñÿ ïàòòåðí «àäàïòåð»: âû ïèøåòå êîä, êîòîðûé ïîëó÷àåò èìåþùèéñÿ èíòåð-

ôåéñ, è ñîçäàåòå òîò èíòåðôåéñ, êîòîðûé âàì íóæåí:

//: interfaces/interfaceprocessor/FilterProcessor.java
package interfaces.interfaceprocessor;
import interfaces.filters.*;

class FilterAdapter implements Processor {
Filter filter;
public FilterAdapter(Filter filter) {

this.filter = filter;
}
public String name() { return filter.name(); }
public Waveform process(Object input) {

return filter.process((Waveform)input);
}

}

public class FilterProcessor {
public static void main(String[] args) {

Waveform w = new Waveform();
Apply.process(new FilterAdapter(new LowPass(1.0)), w);
Apply.process(new FilterAdapter(new HighPass(2.0)), w);
Apply.process(

new FilterAdapter(new BandPass(3.0, 4.0)), w);
}

} /* Output:
Èñïîëüçóåì Processor LowPass
Waveform 0
Èñïîëüçóåì Processor HighPass
Waveform 0
Èñïîëüçóåì Processor BandPass
Waveform 0
*///:~

Êîíñòðóêòîð FilterAdapter ïîëó÷àåò èñõîäíûé èíòåðôåéñ (Filter) è ñîçäàåò

îáúåêò ñ òðåáóåìûì èíòåðôåéñîì Processor. Òàêæå îáðàòèòå âíèìàíèå íà ïðè-

ìåíåíèå äåëåãèðîâàíèÿ â êëàññå FilterAdapter.

Îòäåëåíèå èíòåðôåéñà îò ðåàëèçàöèè ïîçâîëÿåò ïðèìåíÿòü èíòåðôåéñ

ê ðàçíûì ðåàëèçàöèÿì, à ñëåäîâàòåëüíî, ðàñøèðÿåò âîçìîæíîñòè ïîâòîðíîãî

èñïîëüçîâàíèÿ êîäà.
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«Ìíîæåñòâåííîå íàñëåäîâàíèå» â Java

Òàê êàê èíòåðôåéñ ïî îïðåäåëåíèþ íå èìååò ðåàëèçàöèè (òî åñòü íå îáëàäàåò

ïàìÿòüþ äëÿ õðàíåíèÿ äàííûõ), íåò íè÷åãî, ÷òî ìîãëî áû ïîìåøàòü ñîâìåùå-

íèþ íåñêîëüêèõ èíòåðôåéñîâ. Ýòî î÷åíü ïîëåçíàÿ âîçìîæíîñòü, òàê êàê â íåêî-

òîðûõ ñèòóàöèÿõ òðåáóåòñÿ âûðàçèòü óòâåðæäåíèå: «Èêñ ÿâëÿåòñÿ è À, è Á, è Â îä-

íîâðåìåííî». Â C++ ïîäîáíîå ñîâìåùåíèå èíòåðôåéñîâ íåñêîëüêèõ êëàññîâ

íàçûâàåòñÿ ìíîæåñòâåííûì íàñëåäîâàíèåì, è îíî èìååò ðÿä î÷åíü íåïðèÿòíûõ

àñïåêòîâ, ïîñêîëüêó êàæäûé êëàññ ìîæåò èìåòü ñâîþ ðåàëèçàöèþ. Â Java ìîæ-

íî äîáèòüñÿ àíàëîãè÷íîãî ýôôåêòà, íî, ïîñêîëüêó ðåàëèçàöèåé îáëàäàåò âñåãî

îäèí êëàññ, ïðîáëåìû, âîçíèêàþùèå ïðè ñîâìåùåíèè íåñêîëüêèõ èíòåðôåéñîâ

â C++, â Java ïðèíöèïèàëüíî íåâîçìîæíû:

Ïðè íàñëåäîâàíèè áàçîâûé êëàññ âîâñå íå îáÿçàí áûòü àáñòðàêòíûì èëè

«ðåàëüíûì» (áåç àáñòðàêòíûõ ìåòîäîâ). Åñëè íàñëåäîâàíèå äåéñòâèòåëüíî îñó-

ùåñòâëÿåòñÿ íå îò èíòåðôåéñà, òî ñðåäè ïðÿìûõ «ïðåäêîâ» êëàññ ìîæåò áûòü

òîëüêî îäèí — âñå îñòàëüíûå äîëæíû áûòü èíòåðôåéñàìè. Èìåíà èíòåðôåéñîâ

ïåðå÷èñëÿþòñÿ âñëåä çà êëþ÷åâûì ñëîâîì implements è ðàçäåëÿþòñÿ çàïÿòûìè.

Èíòåðôåéñîâ ìîæåò áûòü ñêîëüêî óãîäíî, ïðè÷åì ê íèì ìîæíî ïðîâîäèòü âîñ-

õîäÿùåå ïðåîáðàçîâàíèå. Ñëåäóþùèé ïðèìåð ïîêàçûâàåò, êàê ñîçäàòü íîâûé

êëàññ íà îñíîâå ðåàëüíîãî êëàññà è íåñêîëüêèõ èíòåðôåéñîâ:

//: interfaces/Adventure.java
// Èñïîëüçîâàíèå íåñêîëüêèõ èíòåðôåéñîâ.

interface CanFight {
void fight();

}

interface CanSwim {
void swim();

}

interface CanFly {
void fly();

}

class ActionCharacter {
public void fight() {}

}

class Hero extends ActionCharacter
implements CanFight, CanSwim, CanFly {
public void swim() {}
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public void fly() {}
}

public class Adventure {
public static void t(CanFight x) { x.fight(); }
public static void u(CanSwim x) { x.swim(); }
public static void v(CanFly x) { x.fly(); }
public static void w(ActionCharacter x) { x.fight(); }
public static void main(String[] args) {

Hero h = new Hero();
t(h); // Èñïîëüçóåì îáúåêò â êà÷åñòâå òèïà CanFight
u(h); // Èñïîëüçóåì îáúåêò â êà÷åñòâå òèïà CanSwim
v(h); // Èñïîëüçóåì îáúåêò â êà÷åñòâå òèïà CanFly
w(h); // Èñïîëüçóåì îáúåêò â êà÷åñòâå ActionCharacter

}
} ///:~

Ìû âèäèì, ÷òî êëàññ Hero ñî÷åòàåò ðåàëüíûé êëàññ ActionCharacter ñ èíòåð-

ôåéñàìè CanFight, CanSwim è CanFly. Ïðè îáúåäèíåíèè ðåàëüíîãî êëàññà ñ èíòåð-

ôåéñàìè íà ïåðâîì ìåñòå äîëæåí ñòîÿòü ðåàëüíûé êëàññ, à çà íèì ñëåäóþò èí-

òåðôåéñû (èíà÷å êîìïèëÿòîð âûäàñò îøèáêó).

Çàìåòüòå, ÷òî îáúÿâëåíèå ìåòîäà fight() â èíòåðôåéñå CanFight ñîâïàäàåò

ñ òåì, ÷òî èìååòñÿ â êëàññå ActionCharacter, è ïîýòîìó â êëàññå Hero íåò îïðåäå-

ëåíèÿ ìåòîäà fight(). Èíòåðôåéñû ìîæíî ðàñøèðÿòü, íî ïðè ýòîì ïîëó÷àåòñÿ

äðóãîé èíòåðôåéñ. Íåîáõîäèìûì óñëîâèåì äëÿ ñîçäàíèÿ îáúåêòîâ íîâîãî òèïà

ÿâëÿåòñÿ íàëè÷èå âñåõ îïðåäåëåíèé. Õîòÿ êëàññ Hero íå èìååò ÿâíîãî îïðåäåëå-

íèÿ ìåòîäà fight(), ýòî îïðåäåëåíèå ñóùåñòâóåò â êëàññå ActionCharacter, ÷òî è äå-

ëàåò âîçìîæíûì ñîçäàíèå îáúåêòîâ êëàññà Hero.

Êëàññ Adventure ñîäåðæèò ÷åòûðå ìåòîäà, êîòîðûå ïðèíèìàþò â êà÷åñòâå àð-

ãóìåíòîâ ðàçíîîáðàçíûå èíòåðôåéñû è ðåàëüíûé êëàññ. Ñîçäàííûé îáúåêò Hero

ïåðåäàåòñÿ âñåì ýòèì ìåòîäàì, à ýòî çíà÷èò, ÷òî âûïîëíÿåòñÿ âîñõîäÿùåå ïðå-

îáðàçîâàíèå îáúåêòà ê êàæäîìó èíòåðôåéñó ïî î÷åðåäè. Ñèñòåìà èíòåðôåéñîâ

Java ñïðîåêòèðîâàíà òàê, ÷òî îíà íîðìàëüíî ðàáîòàåò áåç îñîáûõ óñèëèé ñî ñòî-

ðîíû ïðîãðàììèñòà.

Ïîìíèòå, ÷òî ãëàâíàÿ ïðè÷èíà ââåäåíèÿ â ÿçûê èíòåðôåéñîâ ïðåäñòàâëåíà

â ïðèâåäåííîì ïðèìåðå: ýòî âîçìîæíîñòü âûïîëíÿòü âîñõîäÿùåå ïðåîáðàçîâà-

íèå ê íåñêîëüêèì áàçîâûì òèïàì. Âòîðàÿ ïðè÷èíà äëÿ èñïîëüçîâàíèÿ èíòåð-

ôåéñîâ ñîâïàäàåò ñ ïðåäíàçíà÷åíèåì àáñòðàêòíûõ êëàññîâ: çàïðåòèòü ïðîãðàì-

ìèñòó-êëèåíòó ñîçäàíèå îáúåêòîâ ýòîãî êëàññà.

Âîçíèêàåò åñòåñòâåííûé âîïðîñ: ÷òî ëó÷øå — èíòåðôåéñ èëè àáñòðàêòíûé

êëàññ? Åñëè ìîæíî ñîçäàòü áàçîâûé êëàññ áåç îïðåäåëåíèé ìåòîäîâ è ïåðåìåí-

íûõ-÷ëåíîâ, âûáèðàéòå èìåííî èíòåðôåéñ, à íå àáñòðàêòíûé êëàññ. Âîîáùå ãî-

âîðÿ, åñëè èçâåñòíî, ÷òî íå÷òî áóäåò èñïîëüçîâàòüñÿ êàê áàçîâûé êëàññ, ïåðâûì

äåëîì ïîñòàðàéòåñü ñäåëàòü ýòî «íå÷òî» èíòåðôåéñîì.

Ðàñøèðåíèå èíòåðôåéñà ÷åðåç íàñëåäîâàíèå

Íàñëåäîâàíèå ïîçâîëÿåò ëåãêî äîáàâèòü â èíòåðôåéñ îáúÿâëåíèÿ íîâûõ ìåòî-

äîâ, à òàêæå ñîâìåñòèòü íåñêîëüêî èíòåðôåéñîâ â îäíîì. Â îáîèõ ñëó÷àÿõ ïîëó-

÷àåòñÿ íîâûé èíòåðôåéñ, êàê ïîêàçàíî â ñëåäóþùåì ïðèìåðå:
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//: interfaces/HorrorShow.java
// Ðàñøèðåíèå èíòåðôåéñà ñ ïîìîùüþ íàñëåäîâàíèÿ.

interface Monster {
void menace();

}

interface DangerousMonster extends Monster {
void destroy();

}

interface Lethal {
void kill();

}

class DragonZilla implements DangerousMonster {
public void menace() {}
public void destroy() {}

}

interface Vampire extends DangerousMonster, Lethal {
void drinkBlood();

}

class VeryBadVampire implements Vampire {
public void menace() {}
public void destroy() {}
public void kill() {}
public void drinkBlood() {}

}

public class HorrorShow {
static void u(Monster b) { b.menace(); }
static void v(DangerousMonster d) {

d.menace();
d.destroy();

}
static void w(Lethal l) { l.kill(); }
public static void main(String[] args) {

DangerousMonster barney = new DragonZilla();
u(barney);
v(barney);
Vampire vlad = new VeryBadVampire();
u(vlad);
v(vlad);
w(vlad);

}
} ///:~

DangerousMonster ïðåäñòàâëÿåò ñîáîé ïðîñòîå ðàñøèðåíèå Monster, â ðåçóëü-

òàòå êîòîðîãî îáðàçóåòñÿ íîâûé èíòåðôåéñ. Îí ðåàëèçóåòñÿ êëàññîì DragonZilla.

Ñèíòàêñèñ, èñïîëüçîâàííûé â èíòåðôåéñå Vampire, ðàáîòàåò òîëüêî ïðè íà-

ñëåäîâàíèè èíòåðôåéñîâ. Îáû÷íî êëþ÷åâîå ñëîâî extends ìîæåò èñïîëüçî-

âàòüñÿ âñåãî ñ îäíèì êëàññîì, íî, òàê êàê èíòåðôåéñ ìîæíî ñîñòàâèòü èç íåñêîëü-

êèõ äðóãèõ èíòåðôåéñîâ, extends ïîäõîäèò äëÿ íàïèñàíèÿ íåñêîëüêèõ èìåí
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èíòåðôåéñîâ ïðè ñîçäàíèè íîâîãî èíòåðôåéñà. Êàê íåòðóäíî çàìåòèòü, èìåíà

íåñêîëüêèõ èíòåðôåéñîâ ðàçäåëÿþòñÿ ïðè ýòîì çàïÿòûìè.

Êîíôëèêòû èìåí ïðè ñîâìåùåíèè èíòåðôåéñîâ

Ïðè ðåàëèçàöèè íåñêîëüêèõ èíòåðôåéñîâ ìîæåò âîçíèêíóòü íåáîëüøàÿ ïðî-

áëåìà. Â òîëüêî ÷òî ðàññìîòðåííîì ïðèìåðå èíòåðôåéñ CanFight è êëàññ Action-

Character èìåþò èäåíòè÷íûå ìåòîäû void fight(). Õîðîøî, åñëè ìåòîäû ïîëíî-

ñòüþ òîæäåñòâåííû, íî ÷òî, åñëè îíè ðàçëè÷àþòñÿ ïî ñèãíàòóðå èëè òèïó

âîçâðàùàåìîãî çíà÷åíèÿ? Ðàññìîòðèì òàêîé ïðèìåð:

//: interfaces/InterfaceCollision.java
package interfaces;

interface I1 { void f(); }
interface I2 { int f(int i); }
interface I3 { int f(); }
class C { public int f() { return 1; } }

class C2 implements I1, I2 {
public void f() {}
public int f(int i) { return 1; } // ïåðåãðóæåí

}

class C3 extends C implements I2 {
public int f(int i) { return 1; } // ïåðåãðóæåí

}

class C4 extends C implements I3 {
// Èäåíòè÷íû, âñå íîðìàëüíî:
public int f() { return 1; }

}

// Ìåòîäû ðàçëè÷àþòñÿ òîëüêî ïî òèïó âîçâðàùàåìîãî çíà÷åíèÿ:
//! class C5 extends C implements I1 {}
//! interface I4 extends I1, I3 {} ///:~

Òðóäíîñòü âîçíèêàåò èç-çà òîãî, ÷òî ïåðåîïðåäåëåíèå, ðåàëèçàöèÿ è ïåðå-

ãðóçêà îáðàçóþò îïàñíóþ «ñìåñü». Êðîìå òîãî, ïåðåãðóæåííûå ìåòîäû íå ìîãóò

ðàçëè÷àòüñÿ òîëüêî âîçâðàùàåìûìè çíà÷åíèÿìè. Åñëè óáðàòü êîììåíòàðèé

â äâóõ ïîñëåäíèõ ñòðîêàõ ïðîãðàììû, ñîîáùåíèå îá îøèáêå ðàçúÿñíÿåò ñóòü

ïðîèñõîäÿùåãî:

InterfaceCollision.java:23: f() â C íå ìîæåò
ðåàëèçîâàòü f() â I1; ïîïûòêà èñïîëüçîâàòü
íåñîâìåñòèìûå âîçâðàùàåìûå òèïû
îáíàðóæåíî: int
òðåáóåòñÿ: void
InterfaceCollision.java:24: èíòåðôåéñû I3 è I1
íåñîâìåñòèìû; îáà îïðåäåëÿþò f(),
íî ñ ðàçëè÷íûìè âîçâðàùàåìûìè òèïàìè

Èñïîëüçîâàíèå îäèíàêîâûõ èìåí ìåòîäîâ â èíòåðôåéñàõ, ïðåäíàçíà÷åííûõ

äëÿ ñîâìåùåíèÿ, îáû÷íî ïðèâîäèò ê çàïóòàííîìó è òðóäíîìó äëÿ ÷òåíèÿ êîäó.

Ïîñòàðàéòåñü ïî âîçìîæíîñòè èçáåãàòü òàêèõ ñèòóàöèé.
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Èíòåðôåéñû êàê ñðåäñòâî àäàïòàöèè

Îäíîé èç ñàìûõ óáåäèòåëüíûõ ïðè÷èí äëÿ èñïîëüçîâàíèÿ èíòåðôåéñîâ ÿâëÿåò-

ñÿ âîçìîæíîñòü îïðåäåëåíèÿ íåñêîëüêèõ ðåàëèçàöèé äëÿ îäíîãî èíòåðôåéñà.

Â ïðîñòûõ ñèòóàöèÿõ òàêàÿ ñõåìà ïðèíèìàåò âèä ìåòîäà, êîòîðûé ïðè âûçîâå

ïåðåäàåòñÿ èíòåðôåéñó; îò âàñ ïîòðåáóåòñÿ ðåàëèçîâàòü èíòåðôåéñ è ïåðåäàòü

îáúåêò ìåòîäó.

Ñîîòâåòñòâåííî, èíòåðôåéñû ÷àñòî ïðèìåíÿþòñÿ â àðõèòåêòóðíîì ïàòòåðíå

«Ñòðàòåãèÿ». Âû ïèøåòå ìåòîä, âûïîëíÿþùèé íåñêîëüêî îïåðàöèé; ïðè âûçî-

âå ìåòîä ïîëó÷àåò èíòåðôåéñ, êîòîðûé òîæå óêàçûâàåòå âû. Ôàêòè÷åñêè âû ãî-

âîðèòå: «Ìîé ìåòîä ìîæåò èñïîëüçîâàòüñÿ ñ ëþáûì îáúåêòîì, óäîâëåòâîðÿþ-

ùèì ìîåìó èíòåðôåéñó». Ìåòîä ñòàíîâèòñÿ áîëåå ãèáêèì è óíèâåðñàëüíûì.

Íàïðèìåð, êîíñòðóêòîð êëàññà Java SE5 Scanner ïîëó÷àåò èíòåðôåéñ

Readable. Àíàëèç ïîêàçûâàåò, ÷òî Readable íå ÿâëÿåòñÿ àðãóìåíòîì ëþáîãî äðó-

ãîãî ìåòîäà èç ñòàíäàðòíîé áèáëèîòåêè Java — ýòîò èíòåðôåéñ ñîçäàâàëñÿ èñ-

êëþ÷èòåëüíî äëÿ Scanner, ÷òîáû åãî àðãóìåíòû íå îãðàíè÷èâàëèñü îïðåäåëåí-

íûì êëàññîì. Ïðè òàêîì ïîäõîäå ìîæíî çàñòàâèòü Scanner ðàáîòàòü ñ äðóãèìè

òèïàìè. Åñëè âû õîòèòå ñîçäàòü íîâûé êëàññ, êîòîðûé ìîæåò èñïîëüçîâàòüñÿ

ñî Scanner, ðåàëèçóéòå â íåì èíòåðôåéñ Readable:

//: interfaces/RandomWords.java
// Ðåàëèçàöèÿ èíòåðôåéñà äëÿ âûïîëíåíèÿ òðåáîâàíèé ìåòîäà
import java.nio.*;
import java.util.*;

public class RandomWords implements Readable {
private static Random rand = new Random(47);
private static final char[] capitals =

"ABCDEFGHIJKLMNOPQRSTUVWXYZ".toCharArray();
private static final char[] lowers =

"abcdefghijklmnopqrstuvwxyz".toCharArray();
private static final char[] vowels =

"aeiou".toCharArray();
private int count;
public RandomWords(int count) { this.count = count; }
public int read(CharBuffer cb) {

if(count-- == 0)
return -1; // Ïðèçíàê êîíöà âõîäíûõ äàííûõ

cb.append(capitals[rand.nextInt(capitals.length)]);
for(int i = 0; i < 4; i++) {

cb.append(vowels[rand.nextInt(vowels.length)]);
cb.append(lowers[rand.nextInt(lowers.length)]);

}
cb.append(" ");
return 10; // Êîëè÷åñòâî ïðèñîåäèíåííûõ ñèìâîëîâ

}
public static void main(String[] args) {

Scanner s = new Scanner(new RandomWords(10));
while(s.hasNext())

System.out.println(s.next());
}

} /* Output:
Yazeruyac
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Fowenucor
Goeazimom
Raeuuacio
Nuoadesiw
Hageaikux
Ruqicibui
Numasetih
Kuuuuozog
Waqizeyoy
*///:~

Èíòåðôåéñ Readable òðåáóåò òîëüêî ïðèñóòñòâèÿ ìåòîäà read(). Ìåòîä read()

ëèáî äîáàâëÿåò äàííûå â àðãóìåíò CharBuffer (ýòî ìîæíî ñäåëàòü íåñêîëüêèìè

ñïîñîáàìè; îáðàùàéòåñü ê äîêóìåíòàöèè CharBuffer), ëèáî âîçâðàùàåò –1 ïðè

îòñóòñòâèè âõîäíûõ äàííûõ.

Äîïóñòèì, ó íàñ èìååòñÿ êëàññ, íå ðåàëèçóþùèé èíòåðôåéñ Readable, — êàê

çàñòàâèòü åãî ðàáîòàòü ñ Scanner? Ïåðåä âàìè ïðèìåð êëàññà, ãåíåðèðóþùåãî âå-

ùåñòâåííûå ÷èñëà:

//: interfaces/RandomDoubles.java
import java.util.*;

public class RandomDoubles {
private static Random rand = new Random(47);
public double next() { return rand.nextDouble(); }
public static void main(String[] args) {

RandomDoubles rd = new RandomDoubles();
for(int i = 0; i < 7; i ++)

System.out.print(rd.next() + " ");
}

} /* Output:
0.7271157860730044 0.5309454508634242 0.16020656493302599 0.18847866977771732
0.5166020801268457 0.2678662084200585 0.2613610344283964
*///:~

Ìû ñíîâà ìîæåì âîñïîëüçîâàòüñÿ ñõåìîé àäàïòåðà, íî íà ýòîò ðàç àäàïòè-

ðóåìûé êëàññ ñîçäàåòñÿ íàñëåäîâàíèåì è ðåàëèçàöèåé èíòåðôåéñà Readable.

Ïñåâäîìíîæåñòâåííîå íàñëåäîâàíèå, îáåñïå÷èâàåìîå êëþ÷åâûì ñëîâîì inter-

face, ïîçâîëÿåò ñîçäàòü íîâûé êëàññ, êîòîðûé îäíîâðåìåííî ÿâëÿåòñÿ è Random-

Doubles, è Readable:

//: interfaces/AdaptedRandomDoubles.java
// Ñîçäàíèå àäàïòåðà ïîñðåäñòâîì íàñëåäîâàíèÿ
import java.nio.*;
import java.util.*;

public class AdaptedRandomDoubles extends RandomDoubles
implements Readable {

private int count;
public AdaptedRandomDoubles(int count) {

this.count = count;
}
public int read(CharBuffer cb) {

if(count-- == 0)
return -1;

String result = Double.toString(next()) + " ";
ïðîäîëæåíèå�
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cb.append(result);
return result.length();

}
public static void main(String[] args) {

Scanner s = new Scanner(new AdaptedRandomDoubles(7));
while(s.hasNextDouble())

System.out.print(s.nextDouble() + " ");
}

} /* Output:
0.7271157860730044 0.5309454508634242 0.16020656493302599 0.18847866977771732
0.5166020801268457 0.2678662084200585 0.2613610344283964
*///:~

Òàê êàê èíòåðôåéñû ìîæíî äîáàâëÿòü ïîäîáíûì îáðàçîì òîëüêî ê ñóùåñò-

âóþùèì êëàññàì, ýòî îçíà÷àåò, ÷òî ëþáîé êëàññ ìîæåò áûòü àäàïòèðîâàí äëÿ

ìåòîäà, ïîëó÷àþùåãî èíòåðôåéñ. Â ýòîì çàêëþ÷àåòñÿ ïðåèìóùåñòâî èíòåðôåé-

ñîâ ïåðåä êëàññàìè.

Ïîëÿ â èíòåðôåéñàõ

Òàê êàê âñå ïîëÿ, ïîìåùàåìûå â èíòåðôåéñå, àâòîìàòè÷åñêè ÿâëÿþòñÿ ñòàòè÷å-

ñêèìè (static) è íåèçìåííûìè (final), îáúÿâëåíèå interface õîðîøî ïîäõîäèò äëÿ

ñîçäàíèÿ ãðóïï ïîñòîÿííûõ çíà÷åíèé. Äî âûõîäà Java SE5 òîëüêî òàê ìîæíî

áûëî èìèòèðîâàòü ïåðå÷èñëÿåìûé òèï enum èç ÿçûêîâ C è C++:

//: interfaces/Months.java
// Èñïîëüçîâàíèå èíòåðôåéñîâ äëÿ ñîçäàíèÿ ãðóïï êîíñòàíò.
package interfaces;

public interface Months {
int

JANUARY = 1, FEBRUARY = 2, MARCH = 3,
APRIL = 4, MAY = 5, JUNE = 6, JULY = 7,
AUGUST = 8, SEPTEMBER = 9, OCTOBER = 10,
NOVEMBER = 11, DECEMBER = 12;

} ///:~

Îòìåòüòå ñòèëü Java — èñïîëüçîâàíèå òîëüêî çàãëàâíûõ áóêâ (ñ ðàçäåëåíèåì

ñëîâ ïîä÷åðêèâàíèåì) äëÿ ïîëåé ñî ñïåöèôèêàòîðàìè static è final, êîòîðûì

ïðèñâàèâàþòñÿ ôèêñèðîâàííûå çíà÷åíèÿ íà ìåñòå îïèñàíèÿ. Ïîëÿ èíòåðôåéñà

àâòîìàòè÷åñêè ÿâëÿþòñÿ îòêðûòûìè (public), ïîýòîìó íåò íåîáõîäèìîñòè ÿâíî

óêàçûâàòü ýòî.

Â Java SE5 ïîÿâèëîñü ãîðàçäî áîëåå ìîùíîå è óäîáíîå êëþ÷åâîå ñëîâî enum,

ïîýòîìó íàäîáíîñòü â ïðèìåíåíèè èíòåðôåéñîâ äëÿ îïðåäåëåíèÿ êîíñòàíò îò-

ïàëà. Âïðî÷åì, ýòà ñòàðàÿ èäèîìà åùå ìîæåò âñòðå÷àòüñÿ â íåêîòîðûõ ñòàðûõ

ïðîãðàììàõ.

Èíèöèàëèçàöèÿ ïîëåé èíòåðôåéñîâ

Ïîëÿ, îïðåäåëÿåìûå â èíòåðôåéñàõ, íå ìîãóò áûòü «ïóñòûìè êîíñòàíòàìè»,

íî ìîãóò èíèöèàëèçèðîâàòüñÿ íå-êîíñòàíòíûìè âûðàæåíèÿìè. Íàïðèìåð:
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//: interfaces/RandVals.java
// Èíèöèàëèçàöèÿ ïîëåé èíòåðôåéñîâ
// íå-êîíñòàíòíûìè âûðàæåíèÿìè.
import java.util.*;

public interface RandVals {
Random RAND = new Random(47);
int RANDOM_INT = RAND.nextInt(10);
long RANDOM_LONG = RAND.nextLong() * 10;
float RANDOM_FLOAT = RAND.nextLong() * 10;
double RANDOM_DOUBLE = RAND.nextDouble() * 10;

} ///:~

Òàê êàê ïîëÿ ÿâëÿþòñÿ ñòàòè÷åñêèìè, îíè èíèöèàëèçèðóþòñÿ ïðè ïåðâîé

çàãðóçêå êëàññà, êîòîðàÿ ïðîèñõîäèò ïðè ïåðâîì îáðàùåíèè ê ëþáîìó èç ïîëåé

èíòåðôåéñà. Ïðîñòîé òåñò:

//: interfaces/TestRandVals.java
import static net.mindview.util.Print.*;

public class TestRandVals {
public static void main(String[] args) {

print(RandVals.RANDOM_INT);
print(RandVals.RANDOM_LONG);
print(RandVals.RANDOM_FLOAT);
print(RandVals.RANDOM_DOUBLE);

}
} /* Output:
8
-32032247016559954
-8.5939291E18
5.779976127815049
*///:~

Êîíå÷íî, ïîëÿ íå ÿâëÿþòñÿ ÷àñòüþ èíòåðôåéñà. Äàííûå õðàíÿòñÿ â ñòàòè÷å-

ñêîé îáëàñòè ïàìÿòè, îòâåäåííîé äëÿ äàííîãî èíòåðôåéñà.

Âëîæåííûå èíòåðôåéñû

Èíòåðôåéñû ìîãóò âêëàäûâàòüñÿ â êëàññû è â äðóãèå èíòåðôåéñû1. Ïðè ýòîì

îáíàðóæèâàåòñÿ íåñêîëüêî âåñüìà èíòåðåñíûõ îñîáåííîñòåé:

//: interfaces/nesting/NestingInterfaces.java
package interfaces.nesting;

class A {
interface B {

void f();
}
public class BImp implements B {

public void f() {}
}
private class BImp2 implements B { ïðîäîëæåíèå�

1
Áëàãîäàðþ Ìàðòèíà Äàííåðà çà òî, ÷òî îí çàäàë ýòîò âîïðîñ íà ñåìèíàðå.
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public void f() {}
}
public interface C {

void f();
}
class CImp implements C {

public void f() {}
}
private class CImp2 implements C {

public void f() {}
}
private interface D {

void f();
}
private class DImp implements D {

public void f() {}
}
public class DImp2 implements D {

public void f() {}
}
public D getD() { return new DImp2(); }
private D dRef;
public void receiveD(D d) {

dRef = d;
dRef.f();

}
}

interface E {
interface G {

void f();
}
// Èçáûòî÷íîå îáúÿâëåíèå public:
public interface H {

void f();
}
void g();
// Íå ìîæåò áûòü private âíóòðè èíòåðôåéñà:
//! private interface I {}

}

public class NestingInterfaces {
public class BImp implements A.B {

public void f() {}
}
class CImp implements A.C {

public void f() {}
}
// Private-èíòåðôåéñ íå ìîæåò áûòü ðåàëèçîâàí íèãäå,
// êðîìå êàê âíóòðè êëàññà, ãäå îí áûë îïðåäåëåí:
//! class DImp implements A.D {
//! public void f() {}
//! }
class EImp implements E {

public void g() {}
}
class EGImp implements E.G {

public void f() {}
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}
class EImp2 implements E {

public void g() {}
class EG implements E.G {

public void f() {}
}

}
public static void main(String[] args) {

A a = new A();
// Íåò äîñòóïà ê A.D:
//! A.D ad = a.getD();
// Íå âîçâðàùàåò íè÷åãî, êðîìå A.D:
//! A.DImp2 di2 = a.getD();
// ×ëåí èíòåðôåéñà íåäîñòóïåí:
//! a.getD().f();
// Òîëüêî äðóãîé êëàññ A ìîæåò èñïîëüçîâàòü getD():
A a2 = new A();
a2.receiveD(a.getD());

}
} ///:~

Ñèíòàêñèñ âëîæåíèÿ èíòåðôåéñà â êëàññ äîñòàòî÷íî î÷åâèäåí. Âëîæåííûå

èíòåðôåéñû, êàê è îáû÷íûå, ìîãóò èìåòü «ïàêåòíóþ» èëè îòêðûòóþ (public)

âèäèìîñòü.

Ëþáîïûòíàÿ ïîäðîáíîñòü: èíòåðôåéñû ìîãóò áûòü îáúÿâëåíû çàêðûòûìè

(private), êàê âèäíî íà ïðèìåðå A.D (èñïîëüçóåòñÿ òîò æå ñèíòàêñèñ îïèñàíèÿ,

÷òî è äëÿ âëîæåííûõ êëàññîâ). Äëÿ ÷åãî íóæåí çàêðûòûé âëîæåííûé èíòåð-

ôåéñ? Ìîæåò ïîêàçàòüñÿ, ÷òî òàêîé èíòåðôåéñ ðåàëèçóåòñÿ òîëüêî â âèäå çà-

êðûòîãî (private) âëîæåííîãî êëàññà, ïîäîáíîãî DImp, íî A.DImp2 ïîêàçûâàåò,

÷òî îí òàêæå ìîæåò èìåòü ôîðìó îòêðûòîãî (public) êëàññà. Òåì íå ìåíåå êëàññ

A.DImp2 «çàìêíóò» ñàì íà ñåáÿ. Ôàêò ðåàëèçàöèè private-èíòåðôåéñà íå ìîæåò

óïîìèíàòüñÿ â ïðîãðàììå, ïîýòîìó ðåàëèçàöèÿ òàêîãî èíòåðôåéñà — ïðîñòî

ñïîñîá ïðèíóäèòåëüíîãî îïðåäåëåíèÿ ìåòîäîâ ýòîãî èíòåðôåéñà áåç äîáàâëå-

íèÿ èíôîðìàöèè î äîïîëíèòåëüíîì òèïå (òî åñòü âîñõîäÿùåå ïðåîáðàçîâàíèå

ñòàíîâèòñÿ íåâîçìîæíûì).

Ìåòîä getD() óñóãóáëÿåò ñëîæíîñòè, ñâÿçàííûå ñ private-èíòåðôåéñîì, — ýòî

îòêðûòûé (public) ìåòîä, âîçâðàùàþùèé ññûëêó íà çàêðûòûé (private) èíòåð-

ôåéñ. ×òî ìîæíî ñäåëàòü ñ âîçâðàùàåìûì çíà÷åíèåì ýòîãî ìåòîäà? Â ìåòîäå

main() ìû âèäèì íåñêîëüêî ïîïûòîê èñïîëüçîâàòü ýòî âîçâðàùàåìîå çíà÷åíèå,

è âñå îíè îêàçàëèñü íåóäà÷íûìè. Çàñòàâèòü ìåòîä ðàáîòàòü ìîæíî òîëüêî îä-

íèì ñïîñîáîì — ïåðåäàòü âîçâðàùàåìîå çíà÷åíèå íåêîòîðîìó îáúåêòó, êîòîðî-

ìó ðàçðåøåíî åãî èñïîëüçîâàíèå (â íàøåì ñëó÷àå ýòî åùå îäèí îáúåêò A, ó êîòî-

ðîãî èìååòñÿ íåîáõîäèìûé ìåòîä receiveD()).

Èíòåðôåéñ E ïîêàçûâàåò, ÷òî èíòåðôåéñû ìîãóò áûòü âëîæåíû äðóã â äðóãà.

Âïðî÷åì, ïðàâèëà äëÿ èíòåðôåéñîâ — â îñîáåííîñòè òî, ÷òî âñå ýëåìåíòû èí-

òåðôåéñà äîëæíû áûòü îòêðûòûìè (public), — çäåñü ñòðîãî ñîáëþäàþòñÿ, ïîýòî-

ìó èíòåðôåéñ, âëîæåííûé âíóòðü äðóãîãî èíòåðôåéñà, àâòîìàòè÷åñêè îáúÿâëÿ-

åòñÿ îòêðûòûì è åãî íåëüçÿ ñäåëàòü çàêðûòûì (private).

Ïðèìåð NestingInterfaces äåìîíñòðèðóåò ðàçíîîáðàçíûå ñïîñîáû ðåàëèçàöèè

âëîæåííûõ èíòåðôåéñîâ. Îñîáî ñòîèò îòìåòèòü òîò ôàêò, ÷òî ïðè ðåàëèçàöèè



242 Ãëàâà 9 � Èíòåðôåéñû

èíòåðôåéñà âû íå îáÿçàíû ðåàëèçîâûâàòü âëîæåííûå â íåãî èíòåðôåéñû. Òàê-

æå çàêðûòûå (private) èíòåðôåéñû íåëüçÿ ðåàëèçîâàòü çà ïðåäåëàìè êëàññîâ,

â êîòîðûõ îíè îïèñûâàþòñÿ.

Èíòåðôåéñû è ôàáðèêè

Ïðåäïîëàãàåòñÿ, ÷òî èíòåðôåéñ ïðåäîñòàâëÿåò ñâîåãî ðîäà «øëþç» ê íåñêîëü-

êèì àëüòåðíàòèâíûì ðåàëèçàöèÿì. Òèïè÷íûì ñïîñîáîì ïîëó÷åíèÿ îáúåêòîâ,

ñîîòâåòñòâóþùèõ èíòåðôåéñó, ÿâëÿåòñÿ ïàòòåðí «ôàáðèêà». Âìåñòî òîãî, ÷òîáû

âûçûâàòü êîíñòðóêòîð íàïðÿìóþ, âû âûçûâàåòå ìåòîä îáúåêòà-ôàáðèêè, êîòî-

ðûé ïðåäîñòàâëÿåò ðåàëèçàöèþ èíòåðôåéñà — â ýòîì ñëó÷àå ïðîãðàììíûé êîä

òåîðåòè÷åñêè îòäåëÿåòñÿ îò ðåàëèçàöèè èíòåðôåéñà, áëàãîäàðÿ ÷åìó ñòàíîâèòñÿ

âîçìîæíîé ñîâåðøåííî ïðîçðà÷íàÿ çàìåíà ðåàëèçàöèè. Ñëåäóþùèé ïðèìåð äå-

ìîíñòðèðóåò òèïè÷íóþ ñòðóêòóðó ôàáðèêè:

//: interfaces/Factories.java
import static net.mindview.util.Print.*;

interface Service {
void method1();
void method2();

}

interface ServiceFactory {
Service getService();

}

class Implementation1 implements Service {
Implementation1() {} // Äîñòóï â ïðåäåëàõ ïàêåòà
public void method1() {print("Implementation1 method1");}
public void method2() {print("Implementation1 method2");}

}

class Implementation1Factory implements ServiceFactory {
public Service getService() {

return new Implementation1();
}

}

class Implementation2 implements Service {
Implementation2() {} // Äîñòóï â ïðåäåëàõ ïàêåòà
public void method1() {print("Implementation2 method1");}
public void method2() {print("Implementation2 method2");}

}

class Implementation2Factory implements ServiceFactory {
public Service getService() {

return new Implementation2();
}

}

public class Factories {
public static void serviceConsumer(ServiceFactory fact) {

Service s = fact.getService();
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s.method1();
s.method2();

}
public static void main(String[] args) {

serviceConsumer(new Implementation1Factory());
// Ðåàëèçàöèè ïîëíîñòüþ âçàèìîçàìåíÿåìû
serviceConsumer(new Implementation2Factory());

}
} /* Output:
Implementation1 method1
Implementation1 method2
Implementation2 method1
Implementation2 method2
*///:~

Áåç ïðèìåíåíèÿ ôàáðèêè âàì ïðèøëîñü áû ãäå-òî óêàçàòü òî÷íûé òèï ñîçäà-

âàåìîãî îáúåêòà Service, ÷òîáû îí ìîã âûçâàòü ïîäõîäÿùèé êîíñòðóêòîð.

Íî çà÷åì ââîäèòü ëèøíèé óðîâåíü àáñòðàêöèè? Äàííûé ïàòòåðí ÷àñòî ïðè-

ìåíÿåòñÿ ïðè ñîçäàíèè áèáëèîòåê. Äîïóñòèì, âû ñîçäàåòå ñèñòåìó äëÿ èãð, êî-

òîðàÿ ïîçâîëÿëà áû èãðàòü â øàøêè è øàõìàòû íà îäíîé äîñêå:

//: interfaces/Games.java
// Èãðîâàÿ áèáëèîòåêà ñ èñïîëüçîâàíèåì ôàáðèêè
import static net.mindview.util.Print.*;

interface Game { boolean move(); }
interface GameFactory { Game getGame(); }

class Checkers implements Game {
private int moves = 0;
private static final int MOVES = 3;
public boolean move() {

print("Checkers move " + moves);
return ++moves != MOVES;

}
}

class CheckersFactory implements GameFactory {
public Game getGame() { return new Checkers(); }

}

class Chess implements Game {
private int moves = 0;
private static final int MOVES = 4;
public boolean move() {

print("Chess move " + moves);
return ++moves != MOVES;

}
}

class ChessFactory implements GameFactory {
public Game getGame() { return new Chess(); }

}

public class Games {
public static void playGame(GameFactory factory) {

Game s = factory.getGame(); ïðîäîëæåíèå�
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while(s.move())
;

}
public static void main(String[] args) {

playGame(new CheckersFactory());
playGame(new ChessFactory());

}
} /* Output:
Checkers move 0
Checkers move 1
Checkers move 2
Chess move 0
Chess move 1
Chess move 2
Chess move 3
*///:~

Åñëè êëàññ Games ïðåäñòàâëÿåò ñëîæíûé áëîê êîäà, òàêîå ðåøåíèå ïîçâîëèò

ïîâòîðíî èñïîëüçîâàòü åãî äëÿ ðàçíûõ òèïîâ èãð.

Â ñëåäóþùåé ãëàâå áóäåò ïðåäñòàâëåí áîëåå ýëåãàíòíûé ñïîñîá ðåàëèçàöèè

ôàáðèê íà áàçå àíîíèìíûõ âíóòðåííèõ êëàññîâ.

Ðåçþìå

Ïîñëå ïåðâîãî çíàêîìñòâà èíòåðôåéñû âûãëÿäÿò òàê õîðîøî, ÷òî ìîæåò ïîêà-

çàòüñÿ, áóäòî èì âñåãäà ñëåäóåò îòäàâàòü ïðåäïî÷òåíèå ïåðåä ðåàëüíûìè êëàñ-

ñàìè. Êîíå÷íî, â ëþáîé ñèòóàöèè, êîãäà âû ñîçäàåòå êëàññ, âìåñòî íåãî ìîæíî

ñîçäàòü èíòåðôåéñ è ôàáðèêó.

Ìíîãèå ïðîãðàììèñòû ïîääàëèñü ýòîìó èñêóøåíèþ. Òåì íå ìåíåå ëþáàÿ àá-

ñòðàêöèÿ äîëæíà áûòü ìîòèâèðîâàíà ðåàëüíîé ïîòðåáíîñòüþ. Îñíîâíîå íàçíà-

÷åíèå èíòåðôåéñîâ — âîçìîæíîñòü ïåðåðàáîòêè ðåàëèçàöèè â ñëó÷àå íåîáõîäè-

ìîñòè, à íå ââåäåíèå ëèøíåãî óðîâíÿ àáñòðàêöèè âìåñòå ñ äîïîëíèòåëüíûìè

ñëîæíîñòÿìè. Äîïîëíèòåëüíûå ñëîæíîñòè ìîãóò îêàçàòüñÿ äîâîëüíî ñóùåñò-

âåííûìè. À ïðåäñòàâüòå, ÷òî êòî-òî áóäåò âûíóæäåí ðàçáèðàòüñÿ â âàøåì êîäå

è â êîíå÷íîì èòîãå ïîéìåò, ÷òî èíòåðôåéñû áûëè äîáàâëåíû «íà âñÿêèé ñëó-

÷àé», áåç âåñêèõ ïðè÷èí — â òàêèõ ñèòóàöèÿõ âñå ïðîåêòèðîâàíèå, êîòîðîå âû-

ïîëíÿëîñü äàííûì ðàçðàáîò÷èêîì, íà÷èíàåò âûãëÿäåòü äîâîëüíî ñîìíèòåëüíî.

Â îáùåì ñëó÷àå ðåêîìåíäóåòñÿ îòäàâàòü ïðåäïî÷òåíèå êëàññàì ïåðåä èí-

òåðôåéñàìè. Íà÷íèòå ñ êëàññîâ, à åñëè íåîáõîäèìîñòü èíòåðôåéñîâ ñòàíåò î÷å-

âèäíîé — ïåðåðàáîòàéòå àðõèòåêòóðó ñâîåãî ïðîåêòà. Èíòåðôåéñû — çàìå÷à-

òåëüíûé èíñòðóìåíò, íî èìè íåðåäêî çëîóïîòðåáëÿþò.




