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CO TO JSOU GENERIKA?



CĊLEMJE:

ÅNEBĩTOMEZENIDATOVĩMITYPY

Å

ÅROZĢĊşENĊTYPOV£KONTROLY

ÅVYUĤĊTKĎDOPAKOVANŌSRŧZNĩMIDATOVĩMITYPY

MOTIVACE



ÅSPOJOVĩSEZNAM(JENDOSMŌRNĩ, OBOUSMŌRNĩ, CYKLICKĩé)

Å

Å

PşĊKLAD
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ÅSPOJOVĩSEZNAM(JENDOSMŌRNĩ, OBOUSMŌRNĩ, CYKLICKĩé)

ÅBEZGENERIK

ÅS GENERIKY

PşĊKLAD



PşĊKLADARRAYLIST(VĢICHNI POUĤĊVćME)



PşĊKLADLINKEDLIST(VĢICHNI POUĤĊVćME)

LinkedList<String> list = new LinkedList<String>();

list.add("abc");

String s = list.get(0); // nen² nutnost pŚetypovat

LinkedList list = new LinkedList();

list.add("abc");

String s = (String)list.get(0); // nutn® pŚetypov§n²



ÅSAMOZDşEJMEMŧĤEME

VYUĤĊVATDŌDIĽNOST

DALĢĊ PşĊKLAD



JSOUTşĊDYĽIINTERFACESDEKLARUJĊCĊTZV. TYPOV£PARAMETRYJIMIĤ:

Å SYSTEMATIZUJĊTYPOVOU KONTROLUKOMPILćTOREM,  

Å VYJADşUJĊJASNŌJISMYSL, ZLEPĢUJĊĽITELNOSTA ROBUSTNOSTPROGRAMU,  

Å ULEHĽUJĊPSANĊPROGRAMU V IDE,

Å V CLASS-SOUBORECHJSOUVYZNAĽENY, ALE LZEJE POMINOUT ( TZV. ERASURE), 

Å V RUNTIMESENIJAK NEUPLATŘUJĊðTAM JSOU JEN TZV. HRUB£( RAW ) TYPY.

Å UĤĊVAJĊSEZEJM£NAV KOLEKCĊCHKVYMEZENĊTYPŧPRVKŧ.

GENERICK£ TYPY



TYPOV£PARAMETRYLZEUĤĊTJEN NA REFERENĽNĊTYPY, ALE NIKOLI:

- VESTATICK£MKONTEXTU:        STATICVOID M( ) {  LIST<T> LST=  é }

- POLEA VYTVOşENĊPOLE:          E[ ] E =  ( E[ ] ) NEW OBJECT[5];   NEW E[3]

NEW ARRAYLIST<STRING>[7]

- PRIMITIVNĊTYPY:                    LIST<INT>    

- STATICK£ATRIBUTY:                  STATICT T

- VYTVOşITINSTANCI:                  NEW E( )

- POTOMKYTşĊDYTHROWABLE:   CLASS MYEX<T>  EXTENDSEXCEPTION{ }

GENERICK£ TYPY



CLASSPAIR<K, V> {

PRIVATEK KEY;

PRIVATEV VALUE;

PUBLICPAIR(K KEY, V VALUE) {

THIS.KEY= KEY;

THIS.VALUE= VALUE;

}

// ...

}

GENERICK£ TYPY

Pair<int, char> p = new Pair<>(8, 'a'); // compile-time error

Pair<Integer , Character > p = new Pair<>(8, 'a'); //OK



PUBLICSTATIC<E> VOID APPEND(LIST<E> LIST) {

E ELEM= NEW E();  // COMPILE-TIMEERROR

LIST.ADD(ELEM);

}

PUBLICSTATIC<E> VOID APPEND(LIST<E> LIST, CLASS<E> CLS) THROWSEXCEPTION{

E ELEM= CLS.NEWINSTANCE();   // OK

LIST.ADD(ELEM);

}

GENERICK£ TYPY



PUBLICCLASSMOBILEDEVICE<T> {

PRIVATESTATICT OS; // NEMŧĤEME!

// ...

}

GENERICK£ TYPY



PUBLICSTATIC<E> VOID RTTI(LIST<E> LIST) {

IF (LISTINSTANCEOFARRAYLIST<INTEGER>) {  // COMPILE-TIMEERROR

// ...

}

}

PUBLICSTATICVOID RTTI(LIST<?> LIST) {

IF (LISTINSTANCEOFARRAYLIST<?>) {  // OK

// ...

}

}

GENERICK£ TYPY



SYNTAX HLAVIĽEK

... class MpåqrWĹég|[ < Deklarace > ]                        22 jhqhulfnÝ wĹégd
[ extends MpåqrQdgWĹég|[ < TypArgument , ... > ] ]
[ implements MpåqrLqwhuihmvx[ < TypArgument , ... > ] , ... ] {ɖ}

... interface MpåqrLqwhuidfh[ < Deklarace > ] 22 jhqhulfnù lqwhuidfh
[ extends MpåqrQdgLqwhuidfh[ < TypArgument , ... > ] , ... ] {ɖ}

... [ < Deklarace > ] MpåqrWĹég| 22 jhqhulfnù nrqvwuxnwru
( [  [ final ] ( Typ | TypParm ) mpåqrSdudphwux, ... ] ) {ɖ}

... [ [ static ] [ final ] | [ abstract ]   ]                              22 jhqhulfnÝ phwrgd
[ < Deklarace > ] ( void | ReturnTyp | TypParm ) mpåqrPhwrg|

( [  [ final ]  ( Typ | TypParm ) mpåqrSdudphwux, ... ] ) ( {ɖ} | ; )

< Ghnodudfh A  mh vh}qdp w|sryùfk sdudphwuŏ=  ? W1 , T2, ... Ti, ... Tn >   
Ti  yh wĹégė ĉl lqwhuidfh mvrx joreÝoqé d qho}h mh xŞéw yh vwdwlfnåp nrqwh{wx/  
Ti  nrqvwuxnwrux ĉl phwrgė mvrx ornÝoqé d o}h mh }dvwéqlw1



DEKLAROVANĩV SEZNAMU < T1 , T2, ... TI, ... TN >  MŧĤEBĩTVYMEZENTAKTO:

ÅTI [ EXTENDSJAVA .LANG.OBJECT]    - JEJAKćKOLITşĊDA.

ÅTI EXTENDSZ                                - Z  JEJIĤZNćMćTYPOVćPROMŌNNć.

ÅTI EXTENDS( R | I ) [ &  I &  I  ... ]  - R    JETşĊDA

I  INTERFACE

& - LOGICKĩSOUĽIN.

ÅTYPOV£PARAMETRYSEOBVYKLEZNAĽĊJEDNOPĊSMENNĩMIDENTIFIKćTOREM: 

ÅT, E, K, V, N, S, A PRO: TYPE, ELEMENT, KEY, VALUE, NUMBER, SERVICE, ACTION

TYPOVĩ PARAMETR



PşĊKLADY:

CLASS DEMO < T,  E EXTENDSY & K , N  EXTENDSJ & K >   {     }    

PUBLIC < Y, K >  K   DEMO(  Y  Y,  K K,  INT I)    {   é   RETURNK;   }     

KDE Y  JENAPş.  TşĊDAðJ A K JSOU INTERFACES. 

TYPOVĩ PARAMETR



VYTVOşĊKONSTRUKTORSTYPOVĩMIARGUMENTYV POĽTUA SVYMEZENĊM

FORMćLNĊCHPARAMETRŧDLEDEFINICETYPU: 

NEW DEMO < A, B, C > (  é  )   

KDEA, B, C JSOUVHODN£REFERENĽNĊTYPY, TJ. TşĊDYNEBO INTERFACE.

PARAMETRIZOVANĩ OBJEKT



PARAMETRIZOVANĩOBJEKTLZEREFEROVATĽTYşMIZPŧSOBY:

Å DEMO REF0 ;                     //   RAW: OBJECT, OBJECT, OBJECT

Å DEMO < A ,B,C >      REF1 ;                     //   REF1: A,B,C 

Å REF1 = NEW DEMO < A,B,C > (é) ;    //    DECORATEDTYPE

Å = NEW DEMO <> (é) ;                //    INFERENCEDIAMANTEM <>  OD V. 7

Å REF0 = REF1 ;                                          //    ERASURE

Å REF0 = NEW DEMO (é) ;                      //    RAW TYPE

Å REF1 = REF0 ;                                          //    UNCHECKEDCONVERSION

PARAMETRIZOVANĩ OBJEKT



ÅSuyn| y lqwhuydox vh pxvé xpėw 
porovnat

ÅLqwhuydo| vh ph}l vherx pxvé 
xpėw sruryqdw



PşĊKLAD:  PARAMETRIZOVANĩ INTERVAL 
public class Interval ... {

// ... low , high ;

public Interval(... ) {
if ( low.compareTo ( high ) >0 )  throw new

IllegalArgumentException ( );
this.low =low;  this .high =high;

}     

@Override

public  int compareTo ( ...) {  
return  this.low.compareTo ( that.low ); 

}

@Override

public String toString ( ) { return "Interval["+low+","+high+"]"; }
}



PşĊKLAD:  PARAMETRIZOVANĩ INTERVAL 
public class Interval <E extends Comparable<E>> 

                                                       implements  Comparable<Interval<E>> {

    E  low, high;

    

    public  Interval( E low, E high ) {

        if ( low.compareTo( high ) >0 )  throw new IllegalArgumentException( );

        this.low=low;  this.high=high;

    }     

   @Override 

        public  int compareTo( Interval<E> that ) {  

        return  this.low.compareTo( that.low ); 

    }

    @Override 

    public String toString( ) { return "Interval["+low+","+high+"]"; }

}

class XI <E extends Comparable<E>> extends Interval<E> {

    public XI( E a, E b)  { super(a,b); }

}



REFERENCE, TJ. PROMŌNN£A PARAMETRYMETOD, LZEVYMEZITJAKO MNOĤINU

PşIJATELNĩCHNEZNćMĩCHTYPŧTAKTO:

< ? [ EXTENDSTYP |  EXTENDSJAVA .LANG.OBJECT ] >                             

- ZDE EXTENDSZAHRNUJEI IMPLEMENTS

TYP VYZNAĽUJEHORNĊMEZVĽETNŌ.                                          

NELZEVKLćDATNEBOMŌNITHODNOTY ( KROMŌNULL) 

- JEN K NIM PşISTUPOVAT( A V KOLEKCĊCHI ODSTRAŘOVAT) . 

< ? SUPERTYP >  - TYP VYZNAĽUJEDOLNĊMEZVĽETNŌ. 

LZEVKLćDATHODNOTY.

TYPOVĩ ARGUMENT SE ĤOLĊKEM ( WILDCARD)



NAPş.: PROVĩPISLZEUĤĊTNEOMEZENĩĤOLĊK:

VOID PRINTANY( LIST< ? > C )  {                        // NE < OBJECT> 

FOR ( OBJECTO : C )   SYSTEM.OUT.PRINTLN( O );

C.GET( 0 );                                                 // LZE- NEMćPARAM. TYP

C.ADD( NEW OBJECT( ) );                           // MćPARAM.  E - COMPILE ERROR

}

TYPOVĩ ARGUMENT SE ĤOLĊKEM ( WILDCARD)



ZADEFINUJEMETşĊDYé <- A <- B <- C <- D  REFEROVAN£PROMŌNĩMIA, B, C, D .   

CLASS BOX< V  EXTENDSB >  {         // T ATO KRABICEUMOĤNĊULOĤITJEDNUVŌC

V  V ;                                            //  SPLŘUJĊCĊ:    V INSTANCEOF B

BOX ( V V )  {  THIS.V = V; }          //  NUTNOVLOĤITB NEBO C NEBO NULL

V  GET( )  { RETURNV; }

VOID SET( V V )  { THIS.V = V; }            // VĤDYLZEVLOĤITNULL

}

?   V  REFERENCI



KRABICESLOUĤĊKşćDN£MUULOĤENĊ, REFERENCEVYMEZUJEVKLAD A VĩBŌRVŌCĊ:

BOX< B>                      X1=NEW BOX<>( B );      X1.SET( Bé );     B  Z1=X1.GET();   

BOX< C>                      X2=NEW BOX<>( C );      X2.SET( Cé);      C  Z2=X2.GET(); 

BOX< ? SUPERB >       X3=NEW BOX<>( B );      X3.SET( Bé);      B  Z3=X3.GET();  

BOX< ? SUPERC >       X4=NEW BOX<>( B | C ); X4.SET( Cé);      B  Z4=X4.GET(); 

BOX< ? EXTENDSB >   X5=NEW BOX<>( Bé);                              B  Z5=X5.GET(); 

BOX< ? EXTENDSC >   X6=NEW BOX<>( Cé );                             C  Z6=X6.GET(); 

BOX< ?[EXTENDSA] >  X7=NEW BOX<>( Bé);                             B  Z7=X7.GET();

@ SUPPRESSWARNINGS( "RAWTYPES" )        //  POTLAĽENĊPşEDMETODOUĽICLASS

BOX X= NEW B<>( B | C );         X.SET( B | C );     B  Z= X.GET( ); 

?   V  REFERENCI



CLASSDEMO < X , Y EXTENDSNUMBER, Z EXTENDSABSTRACTMAP < K, V >

IMPLEMENTSNAVIGABLEMAP< K, V >   é  {                                               

PRIVATECOMPARATOR< ? SUPERK >  COMPARATOR = NULL;

PUBLICTREEMAP( C OMPARATOR< ? SUPERK >  C)  {  COMPARATOR = C ;  é

PUBLICTREEMAP( MAP< ? EXTENDSK, ? EXTENDSV >  M ) {  PUTALL( M );  ...

é   

}

MAP < STRING, INTEGER> M = NEW TREEMAP < STRING, INTEGER> ( ) ;

M.PUT( "AAA" , 1);

INTI = M.GET ( "AAA" );

DALĢĊPşĊKLAD

Upravte k·d nahoŠe, aby se dal spustit k·d zde:



CLASSTREEMAP< K, V >  EXTENDSABSTRACTMAP < K, V >

IMPLEMENTSNAVIGABLEMAP< K, V >   é  { 

PRIVATECOMPARATOR< ? SUPERK >  COMPARATOR = NULL;

PUBLICTREEMAP( C OMPARATOR< ? SUPERK >  C)  {  COMPARATOR = C ;  é

PUBLICTREEMAP( MAP< ? EXTENDSK, ? EXTENDSV >  M ) {  PUTALL( M );  ...

é   

}

MAP < STRING, INTEGER> M = NEW TREEMAP < STRING, INTEGER> ( ) ;

M.PUT( "AAA" , 1);

INTI = M.GET ( "AAA" );

DALĢĊPşĊKLAD

Co kdybychom chtōli d§t podm²nku na String a Integer ?



PARAMETRIZOVATMETODYLZEI V NEPARAMETRIZOVANĩCHTşĊDćCHI INTERFACES.  

PUBLICSTATIC< U EXTENDSDOUBLE, V >  U  M( U U, V V )  {

U X = U;

V Y = V;

SYSTEM.OUT.PRINTLN( U.GETCLASS( ) +"   "+ V.GETCLASS( ) );

SYSTEM.OUT.PRINTLN( X+"   "+Y ) ;

RETURNX;

}        

....

NUMBER S = M ( 666.999, NEW STACK( ) );      // ĽĊSLAPşEVćDĊAUTOBOXING

DOUBLE D = M (  .777, "BBB" );

OBJECT O = M ( 3.14, 3L );  

DALĢĊPşĊKLAD

ParametrizovanĪ konstruktor  m§ smysl jen v 

parametrizovanĪch tŠ²d§ch.



DŧLEĤITć, BYťNEITUITIVNĊ, ZćBRANAPROTINARUĢENĊVYMEZENĊ:

PRO VZTAH SUBTYP -- >  SUPERTYP (  EXTENDS/ IMPLEMENTS) 

NEPLATĊ:       L<SUBTYP>  -- >  L<SUPERTYP> 

PşĊKLAD:       CLASSDRIVEREXTENDSPERSON{   é  }

LIST< DRIVER>    DRIVERS= NEW ARRAYLIST<> ( );

LIST< PERSON>  PEOPLE= DRIVERS;          // ERROR

PEOPLE.ADD( NEW PERSON(  ) );                 // NON-DRIVER IN DRIVERS

GENERIKAA SUBTYPY



DŧLEĤITć, BYťNEITUITIVNĊ, ZćBRANAPROTINARUĢENĊVYMEZENĊ:

PRO VZTAH SUBTYP -- >  SUPERTYP

NEPLATĊ:       L<SUBTYP>  -- >  L<SUPERTYP> 

PşĊKLAD:       CLASSDRIVEREXTENDSPERSON{   é  }

LIST< DRIVER>    DRIVERS= NEW ARRAYLIST<> ( );

LIST< PERSON>  PEOPLE= DRIVERS;          // ERROR

PEOPLE.ADD( NEW PERSON(  ) );                 // NON-DRIVER IN DRIVERS

GENERIKAA SUBTYPY



Å PROCESVYNUCOVćNĊTYPOVĩCHOMEZENĊPOUZEPşIKOMPILACI A VYşAZENĊINFORMACĊO TYPUPRVKUPşIBŌHU

public static <E> boolean containsElement (E [] elements , E element){

for (Ee : elements ){

if(e.equals (element)){
return true ;

}
} return false ;

}

PUBLICSTATIC BOOLEAN CONTAINSELEMENT(OBJECT[] ELEMENTS, OBJECTELEMENT){

FOR (OBJECTE : ELEMENTS){

IF(E.EQUALS(ELEMENT)){

RETURNTRUE;

}

}    RETURNFALSE;

}

ERASURE

Po kompilaci

PŠed kompilac²



COLLECTION<STRING>     CS = NEW ARRAYLIST<>( ); 

CS.ADD( òAAAó) ;

COLLECTION CR = CS;                          // RAW TYPE

CR.ADD( 666 ) ;               // UNSAFEOPERATION

COLLECTION<?>             CX = CS;

CX.ADD( òBBBó) ;          // ERROR

COLLECTION<? SUPERSTRING>       CX = CS;

CX.ADD( òCCCó) ;   

COLLECTION<? EXTENDSSTRING>   CY = CS;

CY.ADD( òDDDó) ;          // ERROR

COLLECTION<OBJECT>   CO = CS;                          // ERRORINCOMPATIBLETYPES

ERASURE



ÅNAPIĢTETşĊDUHETEROGENNĊKOLEKCE, DO KTER£MŧĤEMEVLOĤITRŧZN£OBJEKTY, ALE

BUDESPLŘOVATCOMPARABLE (MćMETODU COMPARE ;))

ERASURE- PşĊKLAD



LIST< COMPARABLE< ? > > LIST= NEW ARRAYLIST<>( );

//  VLOĤENĊOBJEKTŧRŧZNĩCHTşĊDAVĢAKSPLŘUJĊCĊCOMPARABLE.  

COLLECTIONS.SORT( LIST, NEW MYCOMP( ) );                              //  şAZENĊ

@ SUPPRESSWARNINGS( { "RAWTYPES" } )

CLASSMYCOMP IMPLEMENTSCOMPARATOR< COMPARABLE>  {

@ OVERRIDE

@ SUPPRESSWARNINGS( { "UNCHECKED" } )

PUBLICINT COMPARE( COMPARABLE O1, COMPARABLEO2 ) {

CLASSC1 = O1.GETCLASS( ), C2 = O2.GETCLASS( );

RETURNC1 == C2 ?

- O1.COMPARETO( O2 )                                              //  T£ĤETşĊDY

:   - C1.GETNAME( ).COMPARETO( C2.GETNAME( ) );      //  RŧZNĩCHTşĊD

}  

} 

ERASURE- PşĊKLAD


