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OCHOBHU TeMM

YnoTtpeba Ha static MPOMEHINBU N METOAMN.
MMopT n NpunoXxeHne Ha static YrieHOBE Ha Krac.

Ynotpeba Ha enum TUN AaHHW 3a paboTa C MHOXECTBO OT
KOHCTaHTWU C YHUKaNHN naeHTudukaTopu.

[ekpapupaHe Ha enum KOHCTaAHTU, YpPE3 NapameTpu.
3agayun

E. KpbcteB, Yeod s lNpozpamupaHemo, MU, CY”’Kn. Oxpuackn” 2007

<
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NMpuHUMN Ha KOMNoO3UUKnATa

“CbbupaHe Ha 6oknyka” n metopn, finalize ()
static YneHoBe Ha Knac

static nmnopT

final maHHW Ha Knac

U36ponm Tun paHHu (enum )

MHorokpaTHO u3nosn3BaHe Ha codTyep

NMpumep: Cb3pnaBaHe Ha OMbnNMoTeKka (package) 3a class
Time

BbubnuoteyeH (package) oOCTHLN
NMpumep: NMpunoxeHne Ha class Graphics B o6ektn ot GUI
3agaum

Jlutepartypa:
Java How to Program, Sixth Edition, eaea 8

E. KpbcTeB, Ye00 8 lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <


http://www.uml.org/

8.8 NpmnHUKMN Ha KoMmno3numnaTa

e KomMmno3zunus

— JlajaeH Kjac e ¢bCTaBeH (U3rpajieH) WM UMa OTHOIIEHM e
KbM pedepeHInd 10 00eKTH HA IPYI'U KJIacoBe

— Hapwuua ce ome penamusa UMA (has-a)
Ilpumep (ot Jexmus 9.2):
1. Enun npo3open (rpaguyen unrepdeiic JFrame) UMA
* ETuxer (00ext ot JLabel kiac)
e TexcTroBo nmoJe (00ext or JTextField knac)

2. Enna xoua (class Car) UMA

 IIputexkares (00eKkT oT class Employee)
« JIpuraren (00ekT oT class Engine)

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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Software Engineering ¢aktu 8.9

Kovmmno3umusTa e ¢gopma 3a ochbiecTBABAHE HA
MHOI'OKPAaTHO H3M0J13BaHe Ha codryep (Software reuse),
NPH KOETO YICHOBETe Ha Ja/ieH KJac ca pedepeHINH KbM
Beue Je(pUHUPAHHU APYTH KJIACOBeE.

E. KpbeTteB, Y800 e lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 )


http://www.uml.org/

// Fig. 8.7: Date.java
// Date class declaration.

public class Date

{

private int month; // 1-12
private int day; // 1-31 based on month
private int year; // any year

// constructor: call checkmonth to confirm proper value for month;
// call checkpay to confirm proper value for day
public pate( int theMonth, int thebay, int theYvear )
{
month = checkmonth( themonth ); // validate month
year = theyvear; // could validate year
day = checkbay( thebay ); // validate day

System.out.printf(
"Date object constructor for date %s\n", this );
} // end Date constructor

Qutline

Date.java

(1ot 3)

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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23
24
25
26
27
28
29
30
31
=2
33
34
35
36
37
38
39
40

// utility method to confirm proper month value
private int checkMonth( int testMonth )
{

Qutline

if ( testMonth > 0 && testMonth <= 12 ) // validate month Bamuaupa croriHOCTTA
return testMonth; Ha month
else // month 1is invalid

{
System.out.printf(
"Invalid month (%d) set to 1.", testMonth );
return 1; // maintain object in consistent state
} // end else
} // end method checkmonth Date.java

// utility method to confirm proper day value based on month and year
private int checkbay( int testDay )

{ (2 ot 3)

int daysPerMonth[] =

Bannaoupa
{ o, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };

day

CTOMHOCTTAa Ha

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop

2007
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41 // check if day in range for month

42 if ( testDay > 0 && testDay <= daysPerMonth[ month ] ) Outline
43 return testbDay;
44

Banunaunpa ganu
45 // check for leap year CTONHOCTTA Ha
46 if ( month == 2 && testDay == 29 && ( year % 4OQ‘== 011 day:%129
47 (year % 4 == 0 & year % 100 '=0) ) ) FebruaryeBLB
48 return testDay; BHCOKOCHA
49 roINHA
50 System.out.printf( "Invalid day (%d) set to 1.", testDay );
51 return 1; // maintain object in consistent state
52 } // end method checkbay Date.java
53
54 // return a String of the form month/day/year
55 public String toString()
56 { (3ot 3)
57 return String.format( "%d/%d/%d", month, day, year );
58 } // end method toString
59 } // end class Date

4 >

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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1 // Fig. 8.8: Employee.java 9
2 // Employee class with references to other objects. Out"ne
3
4 public class Employee
5 {
6 pr‘ivate Str‘ing firstName; Employee nva private Employee.java
7 private String 'IastName,/ pe(bepeHuHH ot 22 Date
8 private Date birthDate;

. . oOeKTa
9 private Date hireDate;
10
11 // constructor to initialize name, birth date and hire date
12 public Employee( String first, String last, Date dateofBirth,
13 Date dateOfHire )
14 { [To- mpaBuiHO € na ce neguuupa Copy
= T e KOHCTpyKTOp 3a class Date u Te3u aBe
17 birthDate = dateofBirth; . .

1_r ate ate _” birthDate = new Date (dateOfBirth) ;

18 hireDate = dateOfHire;
19 } // end Employee constructor hireDate = new Date( dateOfHire) ;
20
21 // convert Employee to String format ]
22 DlE SEPl SERE Hessno n3BrkBa toString Meron 3a
23 { oOektnTe hireDate birthDate
24 return String.format( "%s, %s Hired: %s Birthday: %s",
25 lastName, firstName, hireDate, birthDate );

26 } // end method toString 4 )

27 } // end class Employee
E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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1 // Fig. 8.9: EmployeeTest.java 10
2 // Composition demonstration. Out"ne

3

4 public class EmployeeTest

5 {

6 public static void main( Sstring args[] ) EmployeeTest.java
7 {

8 Date birth = new Date( 7, 24, 1949 ); Cp3jraBa 06eKT 0T Ky1ac Employee

9 Date hire = new Date( 3, 12, 1988 );

10 Employee employee = new Employee( "Bob", "Blue", birth, hire );

11

12 System.out.printin( employee );

13 } // end main
14 } // end class EmployeeTest
Date object constructor for date 7/24/1949

Date object constructor for date 3/12/1988
Blue, Bob Hired: 3/12/1988 Birthday: 7/24/1949

N3Bexna 00ekT Employee

<4

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
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8.9 “CbbupaHe Ha 60Knyka” n metoa
finalize ()

 CrOupaHe Ha OOKJIyKA

— JVM mapkupa naaeH 00eKT Karo “O00KJIyK” KOrato HaMa
pedepeHINN HA IPOMEHJINBH KbM TO3H 00€KT

— JVM ocBoOok1aBa mnamMeTTa 3aeMaHa OT “O0KJIYK” NpPH
JTOCTUTAHE HA ONPeAeJIeHO HUBA 32 3eTOCT Ha MaMeTTa

e finalize () MeTOa
— Bcenuku kiacose umat finalize Meron
« HacJjeaeH e ot class Object
— finalize () ce M3BHKBA NPHU ChbOMPaHe HA DOKJIYKA

— finalize () HAMA apryMeHTH U BPpbIla THI void

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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Software Engineering daktu 8.10

12

Bceku KJ1ac, KOMTO M0JI3BAa PeCYPCH HA CHCTEMATa KaTo
(ailsioBe BHPXY JUCK, MPEKOBH BPb3KH U Ip. TPSAOBA 1a
MMa MeTOJ1 32 0CB000K/IaBaHe HA Te3W PECYPCH.

Hanpumep, muoro or Java APl kiacosere mmat
close () nman dispose () MeTOaH 32 TAa3M IIeJI.

class Scanner
(java.sun.com/j2se/5.0/docs/api/java/util/Scanner
.html) MMa close () MeTO/J, KOMTO TPsAOBA J1a ce
U3IMbJHU BeAHAra HMIOM HPUKJIYHA YeTEHETO OT
CbOTBeTHHUA (palj1 (CTAaHJAAPTEH BXO/d, TEKCTOB (a1 U

mnp.).

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <

>
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8.10 static Knac JdneHoBe

e static JjanHm Ha KJjac

E. KpbcTes,

— Hapuuar ce cbI0 KJIac MPOMEHJIMBH, 3a0TO ¢a 001U 32

BCHYKHM 00eKTH HA KJaca (class data members)

3a pasimMka oT KJIac NpOMEeHJIMBUTE, IPOMEHJIUBHUTE HA
OﬁeKTI/I”_l“e OT JaA€H KJIaC Ca YHUKAJIHHU KOIIUA 34 BCCKH TAKbB
odoekrT (instance data members)

HN3nmoJ3Bar ce ;

 Koraro e HEOﬁXOI[I/IMO BCHMYKH 00€KTH HA JaJACH KJIacC J1a moJja3Bart
€IHO 1 CBIII0 KOIINE HA KJIAaC JaHHAa

HJINA

« Koraro nagena 1anHa TpsidBa 1a e 10CThIIHA 32 MOJI3BaHe, 10pHU
KOraTo HSIMa HUTO €IMH 00€KT Ch3Aa/IeH OT KJIaca UJIU € 3a0paHeHo
J1a ce Ch31aBaT 00€KTH OT TO3H KJacC

JIOCTBITHH €A MOCPEJCTBOM HMETO HA KJIACA ¢ M3M0JI3BaHe HA
pa3aeauTes ToUka (.)

TpsiOoBa 1a ce MHUIUAIM3UPAT HA MSICTOTO HA JAeKJIapanusiTa UM
WM KOMIIMJIATOPBT 3a/1aBa CTOWHOCTH 1O MoApasoupaHe

Y800 8 lNpoepamuparHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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8.10 static HMUManNu3lauyus

public class SomeClass

{

private static double rate = 1.2;

private static int[] arr = new int[3];

static

{

for (int k 0; k<arr.length; k++)
arrl[k] = k;

}
// other class methods ..

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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Software Engineering daktun 8.11

15

HN3nou3BanTe static NMpoMeHIUBA, KOraTo
BCUYKH 00eKTH TPAOBA 1a UMAT JOCTHII 10 00111
3a TSX JaHHA.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007
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Software Engineering daktun 8.11

16

Nuavmmaanzanuara Ha static JaHHUTE
MPeIX0K/1a U3IbJIHEHHETO HA KOHCTPYKTOPA

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007
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Software Engineering ¢paktun 8.12

17

static 4ieHoBe (JaHHU M METOAHM) HA KJIAC
ChILECTBYBAT U MOr'aT JIa ce M3MO0J3BaT J0PH,

KOraTo HaMa Co31a1€CHU 00eKTH OT HAACHUA KJIAC.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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// Fig. 8.12: Employee.java

// Static variable used to maintain a count of the number of

// Employee objects in memory.

public class Employee

{

private String firstName;

private String lastName;

private static int count = 0; // number of objects in memory

Jexnapupase Ha
static

IIPOMEHIIMBA

// initialize employee, add 1 to static count and

// output String indicating that constructor was called

public Employee( String first, String last )

{

firstName = first;

TastName = last;

count++; // increment static count of employees

Nukpementupa static
IIPOMEHIINBA

System.out.printf( "Employee constructor: %s %s; count = %d\n",

firstName, lastName, count );

} // end Employee constructor

Qutline

Employee. java

(1ot 2)

< )

E. KpbcTeB, Yeo00 s
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24
25
26
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

// subtract 1 from static count when garbage
// collector calls finalize to clean up object; Outline

// confirm that finalize was called

protected void finalize()

{

count--; // decrement static count of employees
System.out.printf( "Employee finalizer: %s %s; count = %d\n",
firstName, lastName, count );

} // end method finalize

// get first name
public String getFirstName()
{
return firstName;
} // end method getFirstName

// get last name
public String getLastName()
{
return lastName;
} // end method getLastName

// static method to get static count value

public static int getCount()
{

return count;
} // end method getCount

50 } // end class Employee

P
<«

Hexnapupa £inalize meTox

Employee. java

(2 of 2)

Hexknapupa static meron getCount
3a U3BEKJaHe HA static
IIpOMEHJIMBaTa count

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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// Fig. 8.13: EmployeeTest.java 20
// Static member demonstration. Outline

public class EmployeeTest

{

public static void main( String args[] ) EmployeeTest.java

{

// show that count is O before creating Employees
System.out.printf( "Employees before instantiation: %d\n",
Employee.getCount() );

(1ot 3)

// create two Employees; count should be 2
Employee el = new Employee( "Susan™, "Baker™ );
Employee e2 = new Employee( "EBob”, "Blue” );

AN

Create new Employee objects

N3BukBa static meron getCount nocpencTBoM UMETO HA
Ki1ac Employee

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35

// show that count is 2 after creating two Employees 21
system.out.println( "\nEmployees after instantiation: " ); Outline

System.out.printf( "via el.getCount(): %d\n", el.getCount() ); -
H3BukBa static meroga

System.out.printf( "via e2.getCount(): %d\n", e2.getCount() );
getCount upe3 00eKTUTE

System.out.printf( "via Employee.getCount(): %d\n", ]

Employee.getCount() );
'\ N3BukBa static meroq getCount() U3BbH 00EKTHUTE

// get names of Employees

System.out.printf( "\nEmployee 1: %s %s\nEmployee 2: %s %s\n\n",
el.getFirstName(), el.getLastName(),

EmployeeTest.java
e2.getFirstName(), e2.getLastName() );

// in this example, there 1is only one reference to each Employee,

// so the following two statements cause the JVM to mark each (2 oT 3)
// Employee object for garbage collection

el = null; [IpemaxBa pedepennuute koM ooexktute, JVM ru
e2 = null; MapKHpa KaTo “O0KIyK”

System.gc(); // ask for garbage collection to occur now
A

M3BukBa static Merona ge () or class System na
MPOBEPH 32 “OOKIYK” U 0CBOOOIU 3a€MaHUTE
pECUpCHU OT HETO

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
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36
37
38
39
40
41

42 } // end class EmployeeTest

// show Employee count after calling garbage collector; count
// displayed may be 0, 1 or 2 based on whether garbage collector
// executes immediately and number of Employee objects collected
System.out.printf( "\nEmployees after System.gc(: %d\n",
Employee.getCount() );
} // end main

M3BukBa static merona

Employees before instantiation: 0 getCount () ma musBege

Employee constructor: Susan Baker; count = 1
Employee constructor: Bob Blue; count = 2

Employees after instantiation:

Texkyuusi 6pom obexTu
or kjac Employee

via el.getCount(): 2
via e2.getCount(): 2
via Employee.getCount(): 2

Employee 1: Susan Baker
Employee 2: Bob Blue

Employee finalizer: Bob Blue; count = 1
Employee finalizer: Susan Baker; count = 0

Employees after System.gc(): 0

22
Qutline

EmployeeTest.java

(3ot 3)

<4

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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[MpaBuna 3a podopo nporpammpaHe 8.1

23

MN3BuKBaliTe BCeKH static MeToa mocpejacTBOM MMeTO HA
KJIaca cJIeIBAHO OT TOUYKa (.) 3a aKIeHTHPaHe Ha
MPUHAJIEKHOCTTA HA static MeToda KbM KJjlaca , a He
KbM 00€KT 32 M30SirBaHe HA IBYCMHUCJ/IHUE IIPH YeTE€HE HA
KO/A.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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8.10 static Knac 4neHosBe ...

« String odexkTHTe ca immutable

— CebupaHe Ha String 00eKTH MMHHLIHAJIN3ANMATA UM
Ha APyra CTOMHOCT BOJHU 10 Ch3/laBaHe HA HOB String
00€eKT

« static meroaa gc () Ha class System

— W3BUKBA ABHO ”cvoupaua na 00KIyK” — CICUMATHA HUULKA
na JVM

— M3nmbaHsiBa ce 10 moapa3oupaHe, KOraTo HUBOTO HA
3aeMaHH PecypcH JO0CTHUTHE onpe/ieieHa CTOHHOCT

 static mMeroauTe He MOrar J1a pedgepupar TUPEKTHO He-
static Kjigac J1aHHU M1 MeTOAHU

— ToBa BKJIIOYBA pedepeHuusaTa this moa KaKBOTO 1 12 €
dhopma

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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ObwuyanHa rpeLwwka npu nporpammpaHe 8.7

25

I pemnka npy KOMIIUWJIANUA Bb3HUKBA BUHAT'H,
KOraTo static MeToa U3BHKBA TUPEKTHO (He -
static) MeToJ OT ChIIMA KJac

AHAJIOTUYHO, I'PeIIKA IPHA KOMIINJIAIUSA
BL3HUKBA KOraro static Meroa npaBy OIUT 32
AUPEKTEH J0CTHI 10 JaHHA HA this o0eKkTa
(Tekyluusi 00€KT).

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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ObuyanHa rpeluka npu nporpamupaHe 8.8

26

N3noa3Bane Ha this pedepeHuusTa B
static MeToJ € CHHTAKTHYHA I'PelIKa.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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8.11 static import

« static import aexkaapanuu

— Ilo3BossiBa 1a ce pedepupar static wieHoBeTe CHIIO

KaKTO0, aK0 0s1Xxa 1e()MHUPAHHU B KJIACa KOWTO I'
HMIIOPTHPA KaTo static

— Ilpumep 3a equnuyna static Import gekaapanusi

import static
packageName.ClassName.staticMemberName;

— IIpumep 3a mHOKecTBO static Import gexkaapanuun

import static packageName.ClassName. *;

Nvnoprupa sBewuku PUDIIC craruunm wienose na
ClassName

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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1 // Fig. 8.14: StaticImportTest.java

2 // Using static import to import static methods of class Math. QOutline
i - . :

3 import static java.lang.Math.*; static uMIopT Ha BCUYKHU CTaTUYHU YICHOBE

4

5 public class StaticImportTest
6 {

StaticImportTest.java

7 public static void main( String args[] )

8 {

9 System.out.printf( "sqrt( 900.0 ) = %.1f\n", sqrt( 900.0 ) );
10 System.out.printf( "ceil( -9.8 ) = %.1f\n", ceil( -9.8 ) );
11 System.out.printf( "log( E ) = %.1f\n", Tog( E ) );

12 system.out.printf( “"cos( 0.0 ) = %.1f\n", cosC 0.0 ) );

13 } // end main

14 } // end class StaticImportTest

sqrt( 900.0 ) =
ceil( -9.
log( E )
cos( 0.0

30
=) 0

] =
I—‘OII

8
) = 1.0

[Ton3Ba Math’s static meroau 0e3
pedepupane Ha kiac Math.

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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ObwuyanHa rpelika npv nporpamumpaHe 8.9

29

I'penika npu KOMNUJIALKSA Bb3HHKBA, KOraTo ce
IPABU ONMT 32 U3NbJHEHUE HA MUMIIOPTUPAH
static MeToa ChC CHIOTO HME M MOJANMUC KATO
TOBa HA MeTOA OT CbWMA Kiac mam static
UMIIOPT OMOJIMOTEKA.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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8.12 final AaHHWU Ha ODEKT

 IlpuHuun Ha “Hali- manrkama npueuiecusn”

— KoabT Ha mporpamara TpsidOBa 1a UMa caMo Te3H NMpaBa 3a
A0CTHII, KOUTO MO3BOJISIBAT A e U3IIbJIHH 3aJAHUETO, HO He
1 MoBeYe

e final naHHU HA 00€KT

— M3mouassar kiaw4voBara gyma final

 Jlekaapupa xoncranra (readonly)

— final naHHM HA 00EKT MOraT J1a c€ MHUIMAJIU3UPAT CJIe]l
ACKJIpapauuaTa uM

e Haji- npaBuJIHO € 1a ce HHUIMAJIUBUPAT B KOHCTPYKTOPA

 Bcecexku 00€KT MMA CBOE KOIME HA Ta3W KOHCTAHTA, B 00U
CJIy4au ¢ pa3jiM4Ha CTOMHOCT

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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Software Engineering ¢akTu 8.13

31

Jlexj1apupaHe Ha IPOMEHJIMBA HA 00eKT KaTto final

ClioMara 3a 1npuJjaradac Ha npuHImuIia 3a HaM- MaJIKaTa
IIPUBUJICTUSL.

ToBa e BApHO B ciIyuau, 4ye JaJeHA NIPOMEH/INBA He
TPAOBA 1a ce MPOMEeHs, CJie]l KATO BeIHbXK €
HWHUIHAJTAZUPAHA- TOBA BOAM 10 U30SIrBaHEe HA
BEPOSITHO I'PEIIHA MOBTOPHA HHHAIUAJIU3ALUSL.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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25

// Fig. 8.15: Increment.java

// final instance variable in a class.

public class Increment

{

Qutline

‘ncrement.java

private int total = 0; // f3E5T_6F‘3T?—+ﬁe#emenxg____________—TIr_
private final int INCREMENT; // constant variable (uninitialize

Hexnapupa £inal
JIaHH a Ha
obekra this

// constructor initializes final instance variable INCREMENT
public Increment( int incrementvalue )

{

INCREMENT = incrementvalue; // initialize constant \
} // end Increment constructor

Nuaununamuszupa final
MIPOMEHJIMBA HA OOEKT B
KOHCTpyKTOpAa!

// add INCREMENT to total
public void addIncrementToTotal()
{
total += INCREMENT;
} // end method addIncrementToTotal

// return String representation of an Increment object's data
public String toString(Q
{
return String.format( "total = %d", total );
} // end method toIncrementString

26 } // end class Increment

< )
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// Fig. 8.16: IncrementTest.java

1

2

3

4 public class IncrementTest

5 {

6 public static void main( String args[] )
7

8

9

// final variable initialized with a constructor argument.

33
Qutline

IncrementTest.java

{ Cp3naBa Increment o6exT
Increment value = new Increment( 5 );
10 System.out.printf( "Before incrementing: %s\n\n", value );
11
12 for Cint i = 1; i <= 3; i++) H3BrKBa METOL
13 { addIncrementToTotal ()
14 value.addIncrementToTotal();
15 System.out.printf( "After increment %d: %s\n", i, value );
16 } // end for

17 } // end main
18 } // end class IncrementTest

Before 1incrementing: total = 0

After increment 1: total = 5
After 1increment 2: total = 10
After increment 3: total = 15

<4
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ObwuyanHa rpewka npu nporpammpaHe 8.10

34

Attempting to modify a final instance
variable after it is initialized is a compilation
error.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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Software Engineering dakt 8.14

35

Eaxna final nanna TtpsadBa aa ce gekJjgapupa
static, aKko T4 IIe NMAa eJHa U CbIAa
KOHCTAHTHA CTOMHOCT 32 BCHYKH 00€KTH OT
HaJieH KJjac.

Torasa Ta3sm KkoHCcTaHTa TPAOBA J1a ce
MHULHAJIU3HUPA HA MCTOTO HA JeKJIapalusaTa Cu

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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ObwuyanHa rpewka npu nporpammpaHe 8.11

36

IlponyckaHe HA MHUIHAJAU3ANUA HA final
JAaHHA BO/IM A0 Ipelika npu KoOMnujaanus.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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Increment.java:13: variable INCREMENT might not have been initialized
} // end Increment constructor
A

1 error

Qutline

Increment.java

<4
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8.13 U36poum Tvn AaHHW

* enum KJY0BA IyMa 3a TMIl JaHHHU

 Cnaaar kbM pedepeHTeH THII- 00eKTHTE UM ce pedepupar ¢
IPOMEHJIUBH

* Cay:ku 3a 1epuHHUPAHE HA CIUCBK OT KOHCTAHTH, NIPEACTABEHU 001110
C YHUKAJIHHU, JIECHO YUTACMH UMEHA

— Jlexyiapupar ce ¢ enum KJIKOY0Ba AyMa
 CnHMCBK OT KOHCTAHTH pa3/ieJIeHH ChC 3ameTas cJie] enum
* Bcesika KOHCTaHTa UMA UMe, 2 MOKe M J1a UMA APTyMeHTH
o Jlekaapupat enum Class c¢bc ciieqHuTE OrpaHMYeHHS
— enum e THUIl, KOUTO HesIBHO € £inal
— enum KOHCTAHTHTE ¢a ChI0 static

— Omnur 3a chb31aBaHe HA 00EKT OT enum THII IOCPEACTBOM New
AaBa Ipenika NP KOMIAJIAIMS

— enum KOHCTAHTH Ce U3MOJI3BAT KATO BCUYKHU IPYTY KOHCTAHTHU
— enum KOHCTPYKTOP

* Mo:xe 1a UM JONBJHUTEIHH Je(PUHUIUHA T.€. 1A Ce U3M0JI3BAa KATO
KOHCTPYKTOP 32 001110 M0JI3BaHe

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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8.13 WN3bpoum TN OaHHM...

 Hait- mpocT BUI- ciryxKaT 3a fe(pUHAPAHE HA IPyna OT
KOHCTAHTH.

enum Status{ CONTINUE, WON, LOST}; // static!
/] .... in some method

Status mode = Status.WON;

// ...change it

mode = Status.LOST;

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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8.13 WU3bpoum TN OaHHM...

 Hait- mpocT BUI- ciryxKaT 3a f1eUHHAPAHE HA IPyNa OT
KOHCTAHTH.

// class data member
enum Status{ CONTINUE, WON, LOST};
void someMethod ()

{

// ...
Status mode = Status.WON;

// ..
mode = Status.LOST;

}

BakHO. enum KOHCTAHTHUTE HE MOrarT Ja ca JOKaJHu!

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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8.13 WN3bpoum TN OaHHM...

« Morar aa ce n3moJi3Bar ¢cb¢ switch ()
enum Answer{ OK, NO};
boolean someTest (Answer ask)

{

switch (ask)
{
case OK
return true;
case NO
return false;

}

return false;

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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// Fig. 8.10: Book.java

// Declaring an enum type with constructor and explicit instance fields

// and accessors for these field

public enum Book
{

// declare constants o
rogram 6e"
am 4e", "2004" ),

m type

CHTP4( "C How
Iw3

CSHARPHTP( "C# How to Program’,

// instance fields
private final String title; // book title
private final String copyrightyear;

// enum constructor
Book( String bookTitle, String year )
{

title = bookTitle;

copyrightyear = year;

} // end enum Book constructor

( "Internet & world wide web How to Program 3e", "2004" ),
CPPHTP4( "C++ How to Program 4e", "2003" ),
VBHTP2( "Vvisual Basic .NET How to Program 2e", "2002" ),

/ copyright year

Outline
Hexnapupa 6 enum
KOHCTaHTHU Book.java
NMena Ha enum
KOHCTaHTH
(1ot 2)

Crpykrypa ot
aprymeHTd Ha enum
KOHCTaHTW, KOUTO C€
npeaaBar Ha
KOHCTPYKTOpa Ha
enum

Jleknapupame Kiiac JaHHU, CbOTBETCTBAT
o Opo#l ¥ TUI HA APTYMEHTHUTE Ha
KOHCTAHTUTE

JlepuHnpa KOHCTPYKTOpA 3a
enum Book

< )
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26
27
28
29
30
31
32
33
34
35
36

// accessor for field title
public String getTitle()
{

return title;

} // end method getTitle

// accessor for field copyrightYyear
public String getCopyrightyear()
{

return copyrightyear;

} // end method getCopyrightyear

37 } // end enum Book

Qutline

Book.java

(2ot 2)

< )
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8.13 WN3bpoum TN OaHHM...

* Besika enum KOHCTAHTA € 00€KT OT TUNI Book W MMa
CBOe KOIMe OT KJiac JanHuTe title and
copyrightYear (KOHCTAHTHHM M CTATHYHH!)

* KoncrpykropsT (penoBe 20- 24) B3uma aBa String
napaMeTbpa, MbPBHUST 3aJ1aBa 3arjiaBUeTO HA KHUTA, a
BTOPHSIT, ABTOPCKHUTE NMPaBa HA KHUTaTa.

PenoBe 22- 23 npucBOABAT T€3U NPOMEHJIMBHU HA KJIacC
JTAHHHUTE.

PenoBe 2/-36 pexkaapupar GET meroqm3a titlen
copyrightYear

* enumTHUIIbT NMMO3BOJIABA /14 06x0>1<z(aMe KOHCTAHTHUTE.

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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8.13 WN3bpoum TN OaHHM...

e staticMeron values ()

— I'eHepupa ce 0T KOMIMJIATOPHT 32 BCEKHM enum THIl

— Bpbma macuB an array of the enum’s constants in the
order in which they were declared

e staticmeroa range () or class EnumSet

— B3uma ABA APryMEHTa- IIGPBUA H IOCJIC/IHUA B JKCJ1aH
MHTEPBAJ 0T enum KOHCTAaHTH

— Bpomia EnumSet chbabpxkall KOHCTAHTHTE B JKEJIAHUS
HHTEPBAJI, BKJIYHUTEJIHO ABATA KPAHU 00eKTAa

— Cnennanmsupana for KOBaHAAa MOKe 1a 00X01aH
MHOKeCTBO EnumSet cbll0 KAaKTO MAaCUB

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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22
23

// Fig. 8.11: EnumTest.java
// Testing enum type Book.
import java.util.EnumSet;

public class EnumTest

{

public static void main( String args[] )

{
System.out.println( "All books:\n" );

Qutline

EnumTest.java

(1ot 2)

// print all books in enum Book
for ( Book book : Book.values() )—

System.out.printf( "%-10s%-45s%s\n", b

Cnenuanu3upad for MuKbJI 00X0XK/1a BCAKA OT
enum KOHCTAHTUTE B MaclBa BbBPHAT OT METOJ
value ()

book.getTitle(), book.getCopyrightyear() );

System.out.printin( "\nDisplay a range of enum constants:\n" );

// print first four books

BpbLlua MMeTo Ha TeKkyllaTa enum KOHCTAHTA

for ( Book book : EnumSet.range( Book.JHTP6,‘E2gE;EEEﬂIgﬂ_l,}————”"'—————————
System.out.printf( "%-10s%-45s%s\n", book*

} // end main

book.getTitle(), book.getCopyrightyear() ); ‘\\\\\\\\\\\\\\\\\‘

} // end class EnumTest

NsBexpma title

CneumnanunaunpaH for uukbn obxoxga Bcsika oT
enum KOHCTaHTUTE MHOXXEeCTBOTO EnumSet
BbpHATO OT METOA range

<4

n copyrightYear Ha
pPyrig E. KpbcTeB, Yeo00 s

Texkymo obpaborBaHaTa €num IMpoepamuparemop

KOHCTaHTa

2007

46


http://www.uml.org/

Al1l books:

JHTP6
CHTP4
IW3HTP3
CPPHTP4
VBHTP2
CSHARPHTP

Display a

JHTP6
CHTP4
IW3HTP3
CPPHTP4

Java How to Program 6e

C How to Program 4e

Internet & world wide web How to Program 3e
C++ How to Program 4e

Visual Basic .NET How to Program 2e

C# How to Program

range of enum constants:

Java How to Program 6e

C How to Program 4e

Internet & world wide web How to Program 3e
C++ How to Program 4e

2005
2004
2004
2003
2002
2002

2005
2004
2004
2003

Qutline

EnumTest.java

(2ot 2)

<4
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ObwuyanHa rpeLwka npu nporpammpaHe 8.6
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CHMHTAKTHYHA IPENIKA NIPHU e/1um AeKJIapamus e
1A ce AeKJIApUPAaT enum KOHCTAHTUTE CJIeN enum
KOHCTPYKTOPHTE, JAHHUTE WJIN METOAUTE B €Ul

AeKJapanuara.

<

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007

>


http://www.uml.org/

38.14 MNMoBTOpPHO U3NON3BaHe Ha KoA

* bbp3a pa3padoTka Ha NPUJIOKEHHUS

— YcKopsiBa pa3padoTKaTa HA BUCOKO KAYeCTBEHH
COpTyepHU MPUJIOKCHUS

e 3a MHOTOKpaTHA ynorpeda HA eJIMH WIH MOBeYe KJIACOBE
Te ce rpynupar B OM0JIMOTEeKH, HAPpeYaHUu “nakem’
(package) B TepmuHuTe Ha Java

o Java’s API

— MHoXKecTBO OT OM0JIMOTEKH HA Java
— JlOKyMEeHTAIMA:
e Java.sun.com/j2se/5.0/docs/api/index.html

« wiH Java.sun.com/j2se/5.0/download.html

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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8.14 lNoBTOpPHO M3non3BaHe Ha KoA

Cb31aBaHe TO HA “nakem” 3aM04Ba ¢ U30MPaHe HA UME HA

MaKeTa M JeKJIapupaHeTo My ¢ KJIIOY0BaTa 1yMa
package

E. KpbcteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2007 4 )
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Cb3gaBaHe Ha MMe Ha HOB Java

package | NetBeans

® New File X
Steps Choose File Type
1. Choose File Type Project: |@- ITestaFO7? w |
& ooo
Categories: File Types:
..... ) Java |§| Java Class
..... [23) Swing GUI Forms % Java Interface
----- [T JavaBeans Objects Java Enum
_____ 5 AWT GUI Farms |ﬁ__27| Java Annotakion Type
hi'l it |ﬁ__27| Java Exception
""" ! |&] Java Package Info
----- [ Persistence @ JApplet
----- I Hibernate @] Applet
..... I3 web Services @ lava Main Class
..... ) =ML |E__EI|_ Ernply lawa File
----- ) Other EE M
Description:
reates a package to hold Java source files, This package physically takes the Form of an empby
Folder on wour disk.

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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38.14 MNMoBTOpPHO U3NON3BaHe Ha KoA

Briociiencresue, KbM TO3M “naxem’ ce 100aBST
KJIACOBETE, KOMTO M3rpaxkaar package Oubmorekara

Hanpumep, kiaacosere Clock. java,
ServerClientThread. java, ... u np. Ca 100aBeHHU
KbM package finaltesta

:Projects x
i F-Ilg Libraries

+._§ Test Libraries

+@ Javafpplicationz3

= (8 ITestaF07
5. ._a Source Packages

—{::} finalkesta

|§| Clock.java

>|§| gervellientThread. java

|§| Tirne. java

>|EE? TimeClient . java

|§3 TimesServer java e

)

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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53

8.15 Time Class npumep: cb3aaBaHe Ha
ononunoteku (package)

e JlekJIapupaT KJac 32 MOBTOPHA ynorpeda
— JlobaBsiMe package jaekjapauus npeau BCUUKU APyru
import Jnerjiapanuu

 package umeTo e 00MKHOBEeHO INternet nromeiin uMeToO

HAINIMCAHO B 00paTeH pea M CJIeIBAHO OT APYI'M HMEHaA,
3aaBall HMETO HAa OU0JIMoTeKaTAa

* npuMmep: com.deitel.jhtp6.ch08

— package nMeTO ce H3M0J13Ba 3 apedepupaHe Ha
HMeHATa Ha Kj1acoBe B Ta3u 0ubauoTeka (package)

* BnB Besaka 0umdamoreka (package) umenara Ha
KJIAaCOBeTe ca Pa3JIHuIHH

» Ilpeana3Ba ny0/jMpaHe, KOJIU3MsS HA HMEHA

 NmeTo Ha KJac 0e3 1a ce n3noJi3Ba package uMerTo
ce Hapu4a MpocTo MMe Ha KJIac

E. KpbcteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2007 4 )
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8.15 Time Class npumep: cb3aaBaHe Ha
ononunoteku (package)

CTbnkuTe 3a Cb3/1aBaHE¢ HA IMOBTOPHO M3I10J13BaH KJIAC Ca.

« 1. /lexknapupane Ha public class. Ako kjiaca He e public, Toii me
MO3Ke J1a Ce M3I10J13Ba CaMO OT KJIACOBETE HA ChINAaTa O0MOJIMOTEKA
(package), kpaeTo e AeKkJIapupaH.

2. N30epete package mme m modaBere package nexaapamusi B copc
(¢paiiia Ha KJ1aca 3a MHOTOKpaTHa ynarpeda. Mo:xe 1a umMma camo
e/IHA JeKJapanus Ha package BbB BCeKH OT/eseH copc daiia u Ta
TPsA0BA /12 ¢ MbPBA B HAYAJI0TO Ha aiiJia.

3. Komnuupaiite copc ¢aiiiia, mpu KoeTo choTBeTHH .Class daiina
ce 3anMcBa (ABTOMAaTUYHO) B NOJ/TUPEKTOPHUA C MMETO HA
oumdmoTexara (package).

Hanpuwmep: .class ¢aiina me ce Hamupa B gupexropust my/lib mpu

package my.lib;

4. Umnoptupaiite package kiac-a ¢ import aexkjapauus u
U3M0JI3BaliTEe TO3M KJIAC BCE €HO € Je(UMHUPAH B CHILUA COPC
daii.

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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8.15 Time Class npumep: cb3aaBaHe Ha
ononunoteku (package)

Bcexkn Java source-¢gaiia TpsadBa 1a MMa cJjaeaHara
CTPYKTYpA :

1. Hexknapamnus Ha package (ako € Hy>KHO),
2. import nacknapanuu (ako ca HY>KHH), CJISIBaHH OT

3. class ackinapanuu (moHe eaquH public Kiac), .

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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// Fig. 8.18: Timel.java

// Timel class declaration maintains the time in 24-hour format. Out"ne

56

package com.deitel.jhtp6.ch08;

T~

package neknapanud. Timel .class 1ie ce HAMHUpa B JUPEKTOPUS
com/deitel/jhtp6/ch08 cien koMIuIaIys

public class Timel
{ \ Timel.java

private int hour; // 0 - 23
private int minute; // 0 - 59
private int second; // 0 - 59

Timel e public class u moxe 1a
CE M3I10J13Ba OT KJIACOBE B JIPYTH
OnbIMoTeKU

(1012

// set a new time value using universal time; perform
// validity checks on the data; set invalid values to zero
public void setTime( int h, int m, int s )

{

hour = ( (h>0& & h <24 ) ?2h :0); // validate hour

minute
second
} // end method setTime

(CCm>08& mM<60) ?m:0); // validate minute
((s>08& ks <60)?s :0); // validate second

< )
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20
21
22
23
24
25
26
27
28
29
30
31
32

// convert to String in universal-time format (HH:MM:SS)
public String touniversalstring()
{
return String.format( "%02d:%02d:%02d", hour, minute, second );
} // end method touniversalstring

// convert to String in standard-time format (H:MM:SS AM or PM)
public String tostring()
{
return String.format( "%d:%02d:%02d %s",
( Chour == 0 || hour == 12 ) ? 12 : hour % 12 ),
minute, second, ( hour < 12 ? "aM" : "PM" ) );
} // end method toString

33 } // end class Timel

Qutline

Timel.java

(20t 2)

< )
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8.15 Time Class npumep: ...

— Komnuiaupame copc gaiiyia

* Ilpumep: Bcuuku . class ¢ailsioBe HAa HAIIUAT package

e ce HAMUPAT B JTUPEKTOPHS
com

L .deitel
L ,ch08

e javac KoMaH/Ja ¢ onuua —-d

— Cb31aBa He00XO0AUMHUTE TUPEKTOPUH CHOTBETCTBALIHU
Ha package aekjgapanusira

— H3nmoa3Bane Ha (.) cjed ommusaTa —d 03HAYaBa
Ch3/1aBaHe Ha JHPEKTOPHH OTHOCHO TeKyIIaTa
TAPEKTOPHS

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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59

8.15 Time Class npumep: ...

— HNmnopTupane Ha package class B mporpama (apyr kJac)
 IIpumep 3a umnopT Ha oT/aeeH package kiaac

import java.util.Random;

« IIpumep 3a uMNOpPT HA BCHYKHU KJIacoBe OT AaaeH package

import java.util.*;

E. KpbcteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2007 4 )
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12
13
14
15
16
17
18

// Fig. 8.19: TimelPackageTest.java 60
// Timel object used in an application. Out"ne
import com.deitel.jhtp6.ch08.Timel; // import class Timel
public class TimelPackageTest import JCKJIapanus 3a OTACICH Kilac
{ rimelPackageTest
public static void main( String args[] ) ]
{ . java
// create and initialize a Timel object
Timel time = new Timel(); // calls Timel constructor
(1ot 2)

// output string representations of the
System.out.print( "The initial universal time is: " );
System.out.printin( time.touUniversalstring() );
System.out.print( "The initial standard time is: " );
System.out.println( time.toString() );
System.out.println(); // output a blank Tine

Pedepupane Ha Timel
class mo mme kakto
ako Oemie AeuHUpaH
B CBIIUS copc (aimn
unu package

< )
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

// change time and output updated time
time.setTime( 13, 27, 6 );

System.
System.
System.
System.
System.

out
out
out
out
out

.print( "universal time after setTime is: " );
.printIn( time.touniversalstring(Q );

.print( "standard time after setTime is: " );
.printin( time.tostring( );

.printin(Q); // output a blank 1line

// set time with invalid values; output updated time
time.setTime( 99, 99, 99 );

System.
System.
System.
System.
System.

out
out
out
out
out

} // end main
35 } // end class TimelPackageTest

.printIn( "After attempting invalid settings:" );
.print( "universal time: " );

.printin( time.touUniversalstring(Q );

.print( "standard time: " );

.printin( time.tostring() );

The initial universal time is: 00:00:00
The initial standard time is: 12:00:00 AM

Universal time after setTime is: 13:27:06
Standard time after setTime is: 1:27:06 PM

After attempting invalid settings:
Universal time: 00:00:00
Standard time: 12:00:00 AM

61
Qutline

TimelPackageTest

.java

(20t 2)

< )
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8.15 Time Class npumep: ...

« Class loader (3ape:kaaHe Ha KJIac B ollepaTHBHATA MaMeET)

— Haana KJIACOBETC KOUTO CE€ M3I10JI3BAT 0T KOMITHJIATOpPA

* IIbpBO ce THpcH cTaHgapTHUTEe OMOAHOTeKkH Ha JDK

« Hakpasi Tbpcu package ne¢pynupanu ¢ classpath

— 3agaBa CIMCHK AMPEKTOPUU WU apXUBUPaHU (ailiioBe

— ApxuBUpPaHuUTE (pailjIOBe ca . jar WM . zip

— CrangapTHute OM0JIMOTEKH Ca apXMBUPAHU BbB
(¢aiyioBe ¢ OKOHYAHUA .rt mam . jar
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8.15 Time Class npumep: ...

» classpath ce m3moa3Ba 3a yka3BaHe Ha AMPEKTOPHH
PA3JIHYHH OT TeKylIaTa

 3agaBa ce upe3
-classpath onuusg Ha javac KOMIUJIATOpa
CLASSPATH environment npomensiua Ha OC

* JVM cpmio TpsioBa 1a HamepH .class daiiioBere, KAKTO U
KOMITKJIATOPA

— java KOMaHIAAaTa U3110J13Ba 3a HWJITA CbIlaTa OIIunuA
KaKTO " javac KOMaHIaTa
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8.16 Package poctbn

Package mocTen

— Ilo moagpa3zdupaHe KJIacoBe U YIeHOBETe UM 0e3 IBHO
yKa3aHu mpasa 3a aoctbn (public mam private) ca
JOCTBHITHU caMO B paMKHuTe Ha Package-a kbaero ca
HeKJaApUPaHu

— Hsama edexT npu nporpama camo ¢ eJUH KJiac

— Hma 3HauyeHMe NPHU U3M0JI3BaHe HA OUOJMOTEKH C MoBeYe
OT eJIMH KJac
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23 // class with package access instance variables

24 class PackageData

25 {

26 int number; // package-access instance variable

27 String string; // package-access instance variable

28

29 // constructor

30 public Packagebata() Jlanuu ¢ package moctsin
31 {

32 number = 0;

33 string = "Hello";

34 } // end pPackageData constructor

35

36 // return PackageData object String representation

37 public Sstring tostring()

38 {

39 return String.format( “number: %d; string: %s", number, string );

40 } // end method toString
41 } // end class PackageData

After instantiation:
number: 0; string: Hello

After changing values:
number: 77; string: Goodbye

Qutline

PackageDataTest

.java

(1ot 2)

< )
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// Fig. 8.20: PackageDataTest.java
// Package-access members of a class are accessible by other classes Outline
// in the same package. ~uUuniv

public class PackageDataTest

! . : : . . PackageDataTest
public static void main( String args[] )

{ .java
PackageData packageData = new PackageData();

// output String representation of packageData
System.out.printf( "After instantiation:\n%s\n", packageData ); (2 01‘2)

// change package access data in packageData object
packageData.number = 77;

LA

packageData.string = "Gooabye";

JIMpeKTEH TOCTHI A0 BCUYKHU JIOCTHITHU
YJICHOBE

// output String representation of packageData
System.out.printf( "\nAfter changing values:\n%s\n", packageData );
} // end main
} // end class PackageDataTest

< )
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8.16 Package poctbn

IIpu MHOrOoKpaTHO H3MOJI3BaHe Ha package
ChAbPKAHUETO MY OOMKHOBEHO ce apxuBupa B JAR daiia
10 CJIeAHUS HAYHUH:

N30uparte File -> “<YouAppName>” Properties

B ‘Categories’ rpynara usdepere ‘Packaging’ pasaeJia, 3a 1a
BH/IUTE UMETO U JupeKTopusTa, KpaeTo NetBeans cs3maBa JAR ¢aiina.
ITo moapa3oupane ToBa e dist/<ProjectName>. jar

EBeHnTyasHo, u3kia0uere n00aBsHe Ha ¢gaisiose B JAR ¢aiia kato
usnoJs3Bare “Exclude From JAR File*

N30epere ‘Compress JAR File‘wm ‘Build JAR After
Compiling‘ W HaKpas noTBbpaere ¢ Press 'OK’

Komnunupaire nmpoekra cH.

JlaiiTe konue ot chb3aagenus JAR ¢aiin or <Your Project Path>/dist/
Ha MOTpeduTEeINTE HAa TO3H makeT (package)
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8.16 Package pgocTtbn

W Project Properties - TimePackage

Categaries:

----- @ Sources

----- 2 Libraries

= @ Build

> 2 Compiling

(SO = ckaaing

e @ Documenting
----- = Run
= @ Application

Lo O \Web Start
..... 2 Formatting

JAR File: |dist,|'TimePau:kage.jar

Exclude From JAR File: |**,l'*.javaJ**,l'*.FDrm

(cannak exclude class Ffiles)

Compress JAR File
Build J&R after Comnpiling

K, H Cancel ” Help
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8.16 Package pgocTtbn

3a u3nmoJsi3BaHe HA Jar (PANJI C NetBeans!:

1. KuukHeTe ¢ 1ecHusi 0yTOH HAa MUIIIKATa BbPXY Bb3eJla Libraries B
Projects u3rjeaa Ha npoekTa u u3depere Add Jar/Folder

2. WN30epere chmecTtByBam Jar (ailji OT JMPEKTOPUS U HATHCHeTe Open

3. JlobaBeTe import kbM MMeTO Ha package H KJiac , KOMTO IIle ce U3M0J3Ba B
HOBHMSI NIPOEKT (BU:k TimePackage u PackageTest npoeKkTUuTe 0T
NPUMEPHHUSA KO KbM JIEKIUATA)

® Add JAR/Folder X
Laok in: |2 dist »| T *’IEII =
| &) TimePackage.jar Reference as

Files of bype: | Classpath Entry (Folder, ZIP or JAR file) v
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8.17 GUI n Graphics npumep:
U3non3BaHe Ha 006ekTn ¢ Graphics

e JlepuHupaHe HA METOIA 32 PUCYBAHE HA 00€KT KbM
neUHUIUATA HA 00eKTa

— Bceku IbT TO3HM 00EKT Ce PHCYBa IO ChINUS HAYHH NMPH
N3BHKBaHe MeToJ paintComponent()
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29
30

// Fig. 8.21: MyLine.java

// Declaration of class MyLine.
import java.awt.Color;

import java.awt.Graphics; Jlexnapupame 1aHHU Ha

00EKTHUTE- KOOPAUHATH U LBST

public class MyLine

{

private int x1; // x coordinate of first endpoint
private int yl; // y coordinate of first endpoint
private int x2; // x coordinate of second endpoint
private int y2; // y coordinate of second endpoint
private Color myColor; // color of this shape

// constructor with input values

Qutline

Myline.java

public MyLine( int x1, int yl, int x2, int y2, Color color )
{ /

Nannnann3anusa Ha

this.x1 = x1; // set x coordinate of first endpoint JIaHHUTE Ha 00eKTa
this.yl = yl; // set y coordinate of first endpoint

this.x2 = x2; // set x coordinate of second endpoint

this.y2 = y2; // set y coordinate of second endpoint

myColor = color; // set the color

} // end MyLine constructor

// braw the 1line 1in the specified color
PucyBane Ha nmuHUA IpU

public void draw( Graphics g )
{ / TEKYIIUTE KOOPAUHATH U

g.setColor( myColor ); L[BAT

g.drawLine( x1, yl, x2, y2 );
} // end method draw
} // end class MyLine

< )
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11
12
13
14
15
16
17
18
19
20

// Fig. 8.22: DrawPanel.java

// Program that uses class MyLine
// to draw random lines.

import java.awt.Color;

import java.awt.Graphics;

import java.util.Random;

import javax.swing.JPanel;

public class DrawPanel extends JPanel

{

private Random randomNumbers = new Random();

Qutline

DrawPanel . java

(1ot 2)

private MyLine lines[]; // array of Tines*

// constructor, creates a panel with random shapes
public DrawPanel ()

{
setBackground( Color.wHITE );

Tines = new MyLine[ 5 + randomNumbers.nextInt( 5 ) ];

JleknaprupaHe Ha MacuB
OoT InHUA MyLine

Cop31aBaHe Ha MacHUBa MyLine

<4
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
39
36
37
38
39
40
41
42
43
44
45
46
47

// create Tlines
for ( int count = 0; count < lines.length; count++ ) Outline
{

// generate random coordinates
randomNumbers.nextInt( 300 );
randomNumbers.nextInt( 300 ) &

int x1 =
int yl
int x2
int y2

// generate a random color
color color = new Color( randomNumbers.nextInt( 256 ),

73

I'enepupane Ha KOOPAMHATUTE HA BCAKA JIMHUSA

DrawPanel . java

randomNumbers.nextInt( 300 );

randomNumbers.nextInt( 300 );

/ I'enepupane Ha UBAT

(20t 2)

randomNumbers.nextInt( 256 ), randomNumbers.nextInt( 256 ) );

// add the T1ine to the 1list of lines to be displayed
Tines[ count ] = new MyLine( x1, yl, x2, y2, color );

} // end for

} // end DrawPanel constructor

// for each shape array, draw the individual shapes MyLine
public void paintComponent( Graphics g )

{

super.paintComponent( g );

// draw the

Tines

for ( MyLine 1line : 1lines )

Tine.draw( g );

C’bSI[aBaHe Ha OOCKTH JUHUM OT KJIac

PucyBanu Ha Bcsika iuHus MyLine.
O6exTsT Graphics ce BagmaBa oOT

P
<«

} // end method paintComponent
48 } // end class DrawPanel

JVM

<4
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1 // Fig. 8.23: TestDraw.java

2 // Test application to display a DrawPanel.
3 dmport javax.swing.JFrame;

4

5 public class TestDraw

6 {

7 public static void main( String args[] )
8 {

9 DrawPanel panel = new DrawPanel();

10 JFrame application = new JFrame();

11

12 application.setbefaultCloseOperation( JFrame.EXIT_ON_CLOSE );
13 application.add( panel );

14 application.setSize( 300, 300 );

15 application.setvisible( true );

16 } // end main
17 } // end class TestDraw

Qutline

TestDraw.java

< )
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3agauum

1. Hanumiere CJCAHUTE KJIACOBC KAaTO ClIa3BAaTC KOHLICIIIIMUTE 3a
ckpuBaHe Ha uHopmanus (encapsulation, information hiding) u
N3HCKBaHe 32 MHOTOKPAaTHO M3I0JI3BaHe HAa koA (Software reuse-
U30sirBaHe Ha AyOJMpaHe HA KOA!)

— Hammmerte class Point . Heka o6exTuTe Ha class Point umam
NPOMEHJIMBU X U Y (LeJH YHUCJIA), XapaKTepUu3upalu
KOOPAMHATHTE HA ChbTBETHATA TOYKA.

—  Megunupaiime 3a class Point nbaen Hadop 0T KoHCcmpyKmopu 3a
TO3H KJIac (10 moapa3oupane, 3a 001110 MOJI3BaAHE H KOMMUPAHH),
set u get memoou 3a TaHHNTE HA KJjaca, a ¢bino u toString()
Memoo.
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3agauum

— Hanuweme cbpmo class Rectangle, unnro 00ekTH HMAaT ABe JAHHH-
uPoint u IPoint, xouto ca pedepeHnun KkbM 00eKkTH OT Class
Point u 3axaBaT ropHus JsB bI'bJ U J0JHHSA AeCeH bI'bJI H
anpaBoObI'bJIHUKA.

—  Megunupaiime 3a class Rectangle mbaen Hadop oT koncmpykmopu
3a TO3H KJiac (1Mo moapa3oupane, 3a 00110 MOJI3BAHE H KOMMUPAHH),
set u get memoou 3a TaHHNTE HA KJjaca, a ¢bino u toString()
memoo.(m3noa3BaiTe Meroaa toString() nedpuHuUpaH 3a 00eKTHTE
ot class Point)

— Hanuweme cpmo metoa draw(Graphics g) B class Rectangle
M03BOJISIBAI a ce pucyBa Tekymus this odekT mocaeacTsom
3a/1aJleHUsl KaTo apryMeHT 00ekT oT kiaac Graphics.
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3agauum

—  Hanuweme cpmo class Line, YyuuTo 00eKTH HMAT JABE JAHHHU-
sPoint u ePoint Points, kouTo ca pedepeHIIUN KbM 00€KTH OT
class Point m 3agaBaT HaYa/JJHATA U KpaiiHATAa TOYKA HA JUHUATA
(oTceuxka).

—  Megunupaiime 3a class Line mbJjeH Ha00P 0T KOHCMPYKmMopu 3a
TO3H KJIac (10 moapa3oupane, 3a 001110 MOJI3BaAHE H KOMMUPAHH),
set u get memoou 3a naHHUTE HA KJIaca, a CbIO U toString()
memoo.(m3noa3BaiTe Meroaa toString() nedpuHuUpaH 3a 00eKTHTE
ot class Point)

— Hanuweme cbpimo meton draw(Graphics g) B class Line
M03BOJISIBAI a ce pucyBa Tekymus this odekT mocaeacTsom
3a/1aJleHUsl KaTo apryMeHT 00ekT oT kiaac Graphics.
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3agauum

—  Hanuweme como class DrawTest u class DrawPanel 3a trecrBane
HA Te3H KJIACoBe:
 Cn3maBaHe Ha 00eKTH OT KJacoBe Point, Rectangle u Line

 M3BexkaaHe HA mH(POpPMALNS 32 Ch3aJIcHUTE 00€KTH HA CTAHJAPTEH
n3xoj, upes toString()

« PucyBane nHa o6extute Rectangle m Line B JPanel, upe3 n3BukBane
Ha metoxa um draw() B meTroga paintComponent(Graphics g) na
DrawPanel
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