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| Tavi: JAVA daprogramebis ena
11. JAVA-ena C&C++ enis memkvidre

platformebisagan damoukidebe Bi, obieqt-orientirebulli
daprogramebis ena Java damuSavda Sun Microsystems kompaniis
mier C, C++ da SmallTalk enebis safuzZvelze. misi mTavari
daniSnuleba internetSi daprogramebaa.

popularulia Java enis randenime interpretatori. maT
Soris MicroSoft-Firmis Visual-J++ da Sun Microsystems kompaniisa
Java 2 SDK (Software Development Kit). gamoyenebis komfFortis
TvallsazrisiT araprofesionali momxmareb BisTvis Visual-J++
ukeTesia. ag advi Bia kBasebis bib BioTekebis wvdoma (magall i Tad,
internetidan). Sun-is Java, romelic ZiriTadad Unix da Linux
sistenebisaTvis gamoiyeneba (mas agvs Windows-Tan muSaobis
SesaZ Beb B obac), Visual-J++-isgan gansxvavebiT, met “xeliT
Sromas~ moiTxovs (gansakuTrebiT kBasTa bibBioTekebis
dasaFigsirebBad). samagierod, agebuBi progranuli paketebi
metad mdgradi da saimedoa kompiuterulli virusebis mimarT.

C&C++ enis mcodne programistebisaTvis Java-kodi ucxo
ar igneba, vinaidan rogorc aRvniSneT, an enebis sintagsi erTmaneTis
msgavsia maTi memkvidreobiTi kavSiris gamo. Java-enaze
progranuli sistemis danuSaveba (CASE-tegnoBogia da UML-
ena) xuT etaps moicavs:

1. obieqt-orientirebulli anallizi. ganisazRvreba
momxmareb Bis moTxovnebi, Formirdeba urTierTdakavSirebuli
k Basebis erTobHiobg;

2. obieqt-orientirebulli daproeqteba. gadawyveti lebis
gamomuSavebis procesi, romelic akmayofilebs momxmareblis
moTxovnehs. zustdeba k Basebi, obieqtebi, meTodebi da Tvisebebi;

3. reallizacia. wina etapze miRebuli modelis Cawera
programull kodSi (Java-enaze);

4. testireba progranuli nodu Bebis Semowmebis procesi;

5. Tanx Beba progranis nuSaobis dros ganov Beni B defeqtebis
arRmofxvra, axali Tvisebebis Camateba, obieqtebis cvBillebiT
gamowveu Bi Sesahamisi programebis modiTFikacia.



12. JAVA-programebis ageba LINUX
platformaze

java-programis sawyisi teqsti, mag., Myfirstjava SeiZleba
momzaddes programulli pBlatforis Sesabamis tegstur
redagtorSi (Windows-is NotePad, Unix-Linux-is vi da emacs,
MsDos-Si NortonCommander-is redagtori-F4). bolo varianti
gamodgeba Linux-sTvisac, radgan igi tegstis Caweris dros
Tferadi-vizualuri kontrolis saSuallebas iZBeva

Java-progranis momzadebisa da amuSavebis saiBustraciod
ganvixi BoT misi ZiriTadi sami etapi:

1. sawyisi tegqstis momzadeba. redagtorSi SevitanoT 1.1
naxazze naCvenebi teqsti. danTavrebis Semdeg SevinaxoT saxe BiT
Myfirst.java. sayuradRebo momentia, rom programis failisa da
kBasis saxeli unda iyos erTnairi !

public clss Myfist

public static void oain(String]] args)

{

Systerpowt printin("HELLO 'n");

!
!

nax.1.1. martivi Java-programis kodi

2. obieqturi kodis Segmna javac-kompi Batoris saSualebiT.

kompi BirebisTvis brZanebis strigonSi Caiwereba
javac Myfirst.java

Tu sawyis teqstSi araa sintaksuri Secdomebi, maSin miiReba
Myfirst.class Fai B'i, romelic gamoCndeba katal ogSi;

3. Sesrullebadi Tfailis miReba java-interpretatoris
saSuallebiT. brZanebis striqonSi Caiwereba

java Myfirst

Tu teqstSi araa Bogikur-Sinaarsobrivi Secdomebi, maSin
miiReba progranis Sedegebi (Cvens SemTxvevaSi ekranze gamodis
strigoni HELLO!.

axBa gavukeToT ncire komentari mocemull magaliTs.



public class _ Ria kBasia, romelTanac mimarTva SeuZlia
programis nebismier obieqts. Java-garemoSi muSaobisas
interpretatori miagnebs mas saxeBiT Myfirst, romelic
ganocxadebu Bia rogorc public class da aamuSavebs main()-
meTods. meTodebi da Tvisebebi, romBebic kBass ekuTvnis,
ganixi Beba statikurad (static).

String[] args aris parametrebi, romBebic mniSvne I obebs
Rebu B obs garedan, brZanebis strigonidan.

System.out.printin() - aris meTodis gamoZaxebis operatori,
romelic ekranze gamoitans FrCxiBebSi moxsenebhull tegsts
da daanTavrebs main() meTods.

13. apletebi da HTML kodebi
Internet-Tvis

rogorc cnobilia, internetis Web-gverdebis Seqmna
xorcieldeba HTML (Hypertext Markup Language) eniT. am enas
ar gaaCnia daprogranebis SesaZ Beb B obebi. Netscape Communi-
cator da Internet Explorer brauzerebs am mizniT agvs scenarebis
ena _ Java Script. an ukanaskneB's Seuzlia HTML-enis marTvis
standartulli fungciuri SesaZleblobebis gafarToeba, magram
igi uZluria momxmarebe B Ta interfeisebis Sesacvlelad da
kB ient/serveris tipis ganoyenebiTi sistemebis (ap likaciebis)
asagebad. JavaScript - scenarebis enis simZBavre arasakmarisia
aRniSnuli problemebis gadasawyvetad.

aseT SemTxvevaSi ideallurad iTvHeba Java enis apletebi
(ncire zomis programebi), romBebic Web-gverdebSi moTavsdeba
HTML-enis <APPLET> deskriptoris saSualebiT.

garda ap Betebisa Java enaze SeiZleba daiweros gamoyenebiTi
progranu B i paketebi (Applications), romBebic orientirebullia
internetSi sanuSaod.

1.2 naxazze mocemulia apBetis magaliTi Java-enis kodis
saSuallebiT. pirveli ori strigoni kompi Bators miuTiTebs, rom
Applet da Graphics obieqtebi aiRos Sesabamisad java.applet da
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importjan gpkt Appkt;
inportjaa avi Graphic s,
pibli clas FedlApp Etexends Appki
{
pubE voil paint (Graphis the Graphics)
i

theGraphicsd rav S helbwor kY, 0,500
¥

nax.1.2. Java aplBeti (HelloApplet.java)

java.awt k Basebis paketebidan da miabas ZiriTad programas. angvarad
import _kBasebis importirebis operatoria. Tu paketidan
sxvadasxva kBasebis gamoyenebaa auci Bebeli, maSin Caweren ase:
import java.applet.*;
import java.awt.*.

unda aRiniSnos, rom 1.1 da 1.2 magaliTebSi erTi da igive
tegsti ganoitaneba. aplet-programaSi auci Bebe lia paint() xatvis
meTodis gamoyeneba da ara println()-isa.

Aplet-prograna kompi Birdeba javac utilitiT da miiReba
HelloApplet.class, romeBic SeiZBeba amuSavdes, magaliTad,
Netscape Browser-is garemoSi HTML kodis saSualebiT:

<HTML>

<BODY>

<APPLET CODE = "HelloApplet.class™ WIDTH = "*200"" HEIGHT =""200"">
</APPLET>

</BODY>

</HTML>

nax.1.3. HelloApplet.htm| Fai i



1.4. monacemebi da operaciebi
14.1. martivi tipebi da operaciebi

Java enaSi, C&C++ enebis msgavsad gamoiyeneba monacemTa
rva martivi tipi: byte (1 baiti), char (2b), short (2b), int (4),
long (8), float (4), double (8), boolean (1 biti) (ix. $3.1). Tavis
“winaprebisgan~ gansxvavebiT Java enis es martivi tipis
monacemebi, maTi programaSi gamocxadebisTanave, iRebs O-ovan
mniSvne B obas.

mTeB ricxva monacemTa tipebze srulldeba Semdegi saxis

operaciebi:
- miniWebis (=, +=, -=, *=, [5);
- Sedarebis (==, =, <, <=, >, >2);

- unarulli + da - ;
ariTmetikulli ( + - * /, % );
- inkrementisa (++) da dekrementis (--);
- Tanrigobrivi Zvris (orobiTisTvis >> |, 16-vis >>>) ;
- Tanrigobrivi unarulli uaryofis (NOT, ~);
- Tanrigobrivi AND (&), OR () da XOR (gamonricxavi OR).
namdvi B ricxva monacemTa tipebze (float, double) srulldeba
Semdegi saxis operaciebi:

- miniWebis (=, +=, -=, *=, /=);

- Sedarebis (==, !5, <, <=, >, >=);
- unarulli + da - ;

-+ - *, /l

- inkrementisa (++) da dekrementis (--);

simbo B oebis tipis (byte, char) monacemebi C/C++
gansxvavebiT ikavebs Sesabamisad 1 da 2 baits.

Bogikuri tipis (boolean) monacemisTvis gamoiyofa erTi
biti, romelic gamoucxadebBad Rebulobs false mniSvne I obas.
an tipis monacemebTan gamoiyeneba Semdegi operaciebi:

- miniWebis (=);

- Sedarebis (==, =);

- unaruli NOT operacia, true-s Sesacvlellad false-Ti da
piriqiT,;



- Rogikuri AND (& an &&);

- Bogikuri OR (| an |);

- Bogikuri gamoricxva OR ();

- if-then-else (?:).

C & C++ enebisgan gansxvavebiT  Java-enaSi araa:

- maCveneb N ebi;

- tipebis gansazRvreba (typedef);

- CamoTvRiTi tipi (enum);

- CanawerTa tipebi (struct, union);

- uniSno tipi (unsigned);

- winaprocesori da misi direqtivebi (#include, #define, #ifdef).
* * %

konstantebis gamocxadeba Java enaSi xdeba ase:
final static kKABC,;

static-is gamoyenebiT kKABC konstanta xdeba progranis klasis
yvela egzempBarisTvis misawvdomi, magram misi Secvlis
mcdeBoba iZBeva Secdomas.

cvladebi iseTi monacemebia, romeBTa SecvlBa dasaSvebia.
maTi daniSnu Bebaa progranis monacemTa operatiull mexsierehaSi
gan Bageba, misgan wakiTxva an damuSaveba. Java-enaSi sami tipis
cvladi arsebobs:

- Bokaluri, romelic gansazRvrullia erTi meTodis an
bBokis SigniT da ag arsebobs;

- kBasis cvlladi, romelic ganisazRvreba erTi kBasis SigniT,
magran arsebobs konkretuli obieqtis gareSe;

- konkretulli egzemplaris cvladi, romelic ganisazRvreba
erTi klasis SigniT da arsebobs konkretuli obieqtTan erTad.

cv ladebis gamocxadeba JavaenaSi SesaZBebelia progranulli

kodis nebismier adgilas. qvemoT motanilia programuli
Tragmenti martivi tipis cvladebisaTvis:
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/*Pr5.java simple datetypes */
public class Variable
{
public static void main(String[] args)
{ final static P1=3.14;
inta=1;
char b='s";
System.out.printin(a); //1
double Money=350.75;
System.out.printin(b); // s
System.out.printin(Pl); //3.14
System.out.printin(Money); // 350.75
boolean t=false;
System.out.printin(t);  // false

¥
¥

14.2. monacemTa martivi Setana-gamotanis
operaciebi

Java-enaSi gamoiyeneba monacemTa gamotanis Semdegi martivi
konstrugcia:
System.out.printin(); sadac
Trixi BebSi Tavsdeba ekranze gamosatani argumentebi da
strigonebi. + operatoriT SesaZlBlebelia argumentebis
konkatenacia (gadabma). ganvixi BoT konkretuli prograna.
[*Pr6.java simple date-output */

public class dateOut {
public static void main(String[] args) {
System.out.printIn("55-33=" + (55-33) ); }

}
SedegSi miiReba: 55 - 33 = 22.
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monacemTa Sesatanad Java-enaSi gamoiyeneba System.inmartivi
konstruqcia, magram igi damatebiT moiTxovs dazustebas.
monacemebis Setanisas gamoiyeneba nakadebze bazirebu li Setana-
ganotanis operaciebi. is rom gardaigmas martivi tTipis
monacenebad, saWiroa BufferedReader da InputStreamReader k Basis
gamoyeneba. ganvixi BOT progranis tegsti.
[*Pr7.java simple date-in */
import java.io.*;
public class dateln
{
public static void main(String[] args)
throws IOException  // throws - gansakuTrebu Bi (gamosaricxi)
{inta, b, c; /I SemTxvevis generirebis operatori
/l new - mexsierebis ganoyofa
BufferedReader din=new BufferedReader(
new InputStreamReader(System.in) );
System.out.printin("a="");
a=Integer.parselnt(din.readLine());
System.out.printin("b =");
b=Integer.parselnt(din.readLine());
c=a+b;
System.out.printIn(at+b =" + ¢);
}
}

Sedegs SeiZlBeba hgondes aseTi saxe:
a=150
b =400
a+b=550

Sedegi, romelic niiReba din.readLine-iT, aris String
(strigonuli). vinaidan Cven aq ricxvebs viyenebT, amittom saWiroa
maTi gardagmna.
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ganvixi BoT prograna, romelBSic ganoyenebu lia monacenTa
sxvadasxva martivi tipebi da axalli konstruqciebi.
[*Pr8.java simple date-in-2 */
import java.io.*;
class Keyboard {
I/ Primitive Keyboard input of integers, reals, strings and characters.
static boolean iseof = false;
static char c;
static inti;
static double d;
static String s;

static BufferedReader input
= new BufferedReader (
new InputStreamReader(System.in), 1); // buferSi 1 monaceni

public static int readint () {
if (iseof) return 0;
System.out.flush();
try { s = input.readLine(); }
catch (IOException €) { System.exit(-1); }
if (s==null) {
iseof=true;
return 0;
}
i = new Integer(s.trim()).intValue();
return i;

}

public static char readChar () {
if (iseof) return (char)0;
System.out.flush();
try { i =input.read(); }
catch (IOException €) { System.exit(-1); }
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if (i==-1){
iseof=true;
return (char)0;

¥

return (char)i;

¥

public static double readDouble () {
if (iseof) return 0.0;
System.out.flush();
try { s = input.readLine(); }
catch (IOException €) { System.exit(-1); }
if (s==null) {
iseof=true;
return 0.0;
}
d = new Double(s.trim()).doubleValue();
return d;

¥

public static String readString () {
if (iseof) return null;
System.out.flush();
try { s=input.readLine(); }
catch (I0OException ) { System.exit(-1); }
if (s==null) {
iseof=true;
return null;

}

return s;

¥

public static boolean eof () {
return iseof;

¥

}// zogierT komentars $6.5.1-Si gavakeTebT (if...else, try, catch-Sesaxeb).
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1.4.3. monacemTa rTulli tipebi da
operaciebi

Java-enaSi xSirad gamoiyeneba ufro rTulli konstruqciis
(tipis) monacenebi, vidre martivi. C&C++ enis msgavsad, masivi
aris erTgvarovan (erT-tipur) monacemTa erTobHlioba ronlis
e Bementebi SeiZleba iyos: martivi tipis monacemebi, obieqtebi
an sxva masivebi.

Java-enis instruments aqvs Cadgmulli kBasi String, romelic
masivebis dros xSirad gamoiyeneba. SesaZ Bebe Nia agreTve axali
k Basebis Segmnac.

masivebis gamosayeneb Bad Java-enaSi sami proceduraa
Sesasrulebe bi: masivis gamocxadeba (saxeBiT, tipiT da
elementebiT), misTvis mexsierebis gamoyofa (eBementTa
raodenobis miTiTebiT) da inicializeba (e Bementebze sawyisi
mniSvne B obebis miniWeba). ganvixi BOT progranebi.

[*Pr9.java Array - 1 */
public class ArrayElem {
public static void main(String[] args) {

int Mas[] = new int[5];

boolean bulbul[] = {true, false};

Mas[0]=1; Mas[1]=8; Mas[2]=0; Mas[3]=2; Mas[4]=15;

System.out.printIn(*Mas has "+Mas.length+" Elements");

System.out.printin(bulbul has "+bulbul.length+" Elements™);M

System.out.printin(Mas[0]); System.out.printin(Mas[1]);

System.out.printin(Mas[2]); System.out.printin(Mas[3]);

System.out.printin(Mas[4]);

System.out.printin(bulbul[0]); System.out.printin(bulbul[1]);

}

} Sedegs egneba aseTi saxe:

Mas has 5 Elements

bulbul has 2 Elements

180215

true false
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// Pr10.java ArrayYear -------
class Monate {

public final static String[] // konstantebia
MONTH_NAME = {*”,

LJanuar”, Februar”, ,Maerz“, ,April“,
SMai“,  Jduni“,  Juli“,  ,August”,

»September*, ,,Oktober”, ,,November*, ,,Dezember*};
public final static int[]

DAYS_OF_MONTH = {0,
31, 28, 31, 30,
31, 30, 31, 31,
30, 31, 30, 31};
public final static int
JANUAR=1, FEBRUAR=2, MAERZ=3, APRIL=4, MAI=5,
JUNI=6, JULI=7, AUGUST=8, SEPTEMBER=9,

OKTOBER=10, NOVEMBER=11, DEZEMBER=12;
static int M = MAI;

public static void main (String[] args) {
System.out.printin(“Monat “ + MONTH_NAME[M]

+“ hat “ + DAYS_OF_MONTH[M] + * Tage !");
}
}

Sedegi: Monat Mai hat 31 Tage !

15. ganStoebebi da cikBlebi

15.1. if ...else... da switch operatorebi

Javaena strugturulli daprogranebis e BementebiT ndidaria.
masSi gamoiyeneba ganStoebis martivi if,if ...else...da Calagebu b1
if...else...if else... da aS. konstruqciebi. Tu gvaqvs Calagebis
randenime done, maSin umjobesia switch() fungciis gamoyeneba.

gqvemoT mocenu Bia am konstruqciebis Caweris sintaksi da
sai Bustracio progranebi.
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1)  if (Rogikuri piroba)

operatori;
2) if (Rogikuri piroba) // Tu Bog-piroba sworia
operatori-i; /Il sruldeba op-1
else /ITu ara
operatori-2; /Il srulldeha op-2

aseTi ganStoebis alternatiulli, efeqturi konstruqciaa
cvladi = (Rog.pir.)? gamosax-1 : gamosax-2;

magaliTad, y=(x>a)? 500 : (a+100)/x, aq x !=0.
3) if (Rog-piroba-1)
operatori-1i;
else
if (Hog-piroba-2)
operatori-2;
else
if (Rog-piroba-3)
operatori-3;

da asS.
4) switch (gamosaxu Beba)
{
case konstanta-1: /Il mag.: 1 an 49 an '1'
operatori-l;
break; /I switch-dan gamosvla
case konstanta-2: /[ mag.: 27 esaa [Esc-ASCII
operatori-2;
o break;
case konstanta-7: /I aq araa break; amitom
operatori-22; // op-22 Semdeg default:-is
default : /I sxva-op. Sesrull deba
sxva-operatort;
break;
}

switch() Fungcia gamoiyeneba mravalpungtiani nmeniuebis
(diaBogebis) dasaprogrameb lad.
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ganvixi BoT sai Bustracio progranebi.

/I Prl0.java if...else...

class ZeitPlan {
private static int hour, minute; //agtualluri dro'!

private static void addMinutes (int m)
{ /lagtualur dros zrdismwuTiT
int totalMinutes = (60*hour + minute + m) % (24*60);
if (totalMinutes < 0)
totalMinutes = totalMinutes + 24*60;

hour = totalMinutes/60;
minute = totalMinutes%60;

¥

private static int timelnMinutes ()

{
/l'iTvlis wuTebs 0:00 saaTidan agtualluri droisTvis
int totalMinutes = (60*hour + minute) % (24*60);
if (totalMinutes < 0)
totalMinutes = totalMinutes + 24*60;
return totalMinutes;

}

private static void printTime ()

{
// beWdavs agtualur dros AM, PM-iT

if ((hour == 0) && (minute == 0))
System.out.print(“SuaRame”);

else
if (hour == 12) && (minute == 0))
System.out.print(“SuadRe");
else {

if (hour == 0) System.out.print(12);
else
if (hour > 12) System.out.print(hour-12);

else
System.out.print(hour);
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if (minute < 10)
System.out.print(“:0” + minute);
else
System.out.print(*:” + minute);
if (hour < 12)
System.out.print(“AM™);
else
System.out.print(“PM™);

¥
¥

private static void printTimelnMinutes ()

{ /I beWdavs aqtuallur dros wuTehSi

printTime ();

System.out.printin(,, =,, + timelnMinutes() +

» Minute des Tages ,,);

}
private static void includeNewEntry (int interval Iannutes)
{ // beWdavs strigons; dros da , ;

/l zrdis dros intervallebis Sesabamisad

printTime();

System.out.printIn(*“ ”);
addMinutes(intervallnMinutes);

¥

public static void main (String[] args)
{
hour = 8; minute = 30;
// beWdavs droiT monacemebs cxrillis saxiT
System.out.printIn(,,Sexvedrebis kallendari : dro+ tegsti“);
System.out.printin(,, “Y;
printTime();
System.out.printIn(“ ”);
addMinutes(30);
printTime();
System.out.printIn(* ”);
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addMinutes(30);
printTime();

System.out.printIn(“ "
addMinutes(150);
printTime();

System.out.printIn(“ oF
addMinutes(100);
printTime();

System.out.printIn(“ oF
addMinutes(10);
printTime();

System.out.printIn(“ oF
addMinutes(30);
includeNewEntry(100);
System.out.printIn(“ “);
System.out.printin(*dRis boBo (agtualuri) dro wuTebSi : “);
printTimelnMinutes ();

¥
¥

Sedegebis cxrilli mocenulia gqvemoT.

Dby ek
_ bt 1 gpéxs Safdp
8:30 PM
9:30 PM
Bprpd
1:40 AM
1:50 AM
2:20 AM
ok dngo (jhmperyto) gho Fompte:
4:00 AM = 240 min
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ganStoebis if...else konstrugciaCven gamoviyeneT Pr8.java-programaSi
($ 6.4.2). axBa Seizleba ganmarteba mivceT zogierT operatorebs am
programidan,kerZod try, catch, exit, flush.

rogorc cnobi bia, prograniis nuSaobis dros SeiZleba iseTi situacia
daFigsirdes, roca mangana ~gaiWedeba~ (progranulli Secdonmis gamo).
magal iTad, 0-ze gayoFfisas an sxva. amas specifikur gansakuTrebul
(gamosaricx) SemTxvevebs uwodeben. winaswar iTvaliswineben da
weren maT danuSavebis Fungciebs, raTa ar noxdes aseTi mov lena.

Tu gansakuTrebuli SemTxveva “amotivtivda~, maSin try-catch
operatorebma iniciativa unda aiRon da “ganmuxton~ mdgomareoba.
gqvemoT motani Bia es Fragmenti:

System.out.flush(); // buferis nakaduri monacemebis iZu BebiTi
/I gadnotvirTva gare mexsierebaSi

try I/l gansakuTrebu Bi SemTxvevis daWera
{

s = input.readLine();

}

catch (IOException e) // Setyobinehis gamotana gansak.SemTxvevaze
{
System.exit(-1);  // programis nuSaohis danTavreba

}

java.io - paketSi yvela klasis meTods SeuZBia gansakuTrebuli
situaciis IOException generireba. amitom daprogranebis stilis
gasaumjobeseb Bad yove B Tvis ukeTesia Setana-gamotanis operaciebis
gamoZaxeba moTavsdes try da catch bl okebSi.

15.2. ciklis operatorebi:
while, for da do..while

JavaenaSi gamoiyeneba sami tipis cikBuri operatori. maTi
zogadi konstrugcia aseTia:
1)  while (gamosaxu I eba) /I Nogikuri piroba
operatori;
Tu gamosaxuleba “WeSmaritia~ (anu 1), maSin sruldeba
operatori, Tu “mcdari~ (anu 0), gamodis ciklis gareT.
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Tu randenime operatoria cikBSi Sesasrullebeli, isini
Tavsdeba Figurull FrixilebSi. ciklidan gamosvBa xdeba
agreTve operatoriT break.

2) do
operatori; // an ramdenime { operatori }
while (gamosaxulleba)  // Bogikuri piroba

aseTi cikBi erTxel minc Sesruldeba, sanam Semowmdeba
Bogikuri piroba. Tu es gamosaxulleba gaxda “mcdari~, maSin
cikli dasrull deba.
3) for (init; test; update)

operatori;

sadac init aris cikBSi mTvEelis (cvladis) sastarto
mniSvne Boba. aqve SesaZBebelia iyos pirvelisgan mZimiT
gamoyoFi B i sxva cvladebic. testaris Bogikuri piroba ciklis
SesasrullebBad (Tu “WeSmaritia~). update nTvlelis
mniSvne Bobas cvlis, raTa gamovricxoT “usasrullo cikli~
magalBiTad: for (short i=1, int j=106; i<10; i++, --j).

ciklidan gamosvla vadaze adre (roca test “WeSmaritia~)
SeiZ M eba break operatoriT. C&C++ enisgan gansxvavebiT Java-
s agvs break Label; saSuallebac (cikBidan gamosvBa “Wdis~
miTiTebiT). magaliTad:

Al: for (shorti=100; i>0; i--) //1-eli cikli
{for(int j=0; j<100; j++) /I me-2 cikli
{if (Matric[i][j] >55) { break;} // gamosvla me-2 ciklidan
{if Matric[i][j] ==null) {breakAl; } }} // Al- Wdea

break-saviT gamoiyeneba continue operatori, oRondac igi
ar tovebs cikls, mxolod vadaze adre amTavrebs mocenul
bijs da ubrundeba cikBs mTvEelis Semdegi iteraciiT.

axBa ganvixi BoT programa do {...} while cikRiT.

/I Prll.java Zebnisa da mowesrigebis meTodi masivebiT ------
public class Quicksort {

public static void quicksort (int[] a, int links, int rechts) {

int help; inti=Ilinks; intj=rechts;

int x = a[(links+rechts) / 2]; // Sedarebis e Bementi
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do {
while (a[i] < x) i++;
while (a[j] > x) j—;
if(i<=j) |
help = a[i];
ali] = a[j];
a[j] = help;
i+ j— }
} while (i <=));
/I marcxena nawi B Si e Bementebi nak Bebia mar jvenaze.
/I marcxena-mar jvena nawi Bebis mowesrigeba
if (links <j) quicksort(a, links, j);
if (i <rechts) quicksort(a, i, rechts );
} /1 --- end class
public static void main (String argvl])
{int[] a; intn;
System.out.print(" velis sgrze :");
n = Keyboard.readInt(); a = new int[n];
System.out.printin(n + " ve B is miSvne I oba: ");
for (inti=0;i<n;i++)
{ System.out.print(" Semdegi ricxvi:");
a[i] = Keyboard.readInt(); }
quicksort(a, 0, n-1); // saSedego ve lis dalageba----
System.out.printin("nowesrigebu Bi veli:"); // Sedegi
for (int i=0; i<a.length; i++)
System.out.print(“ “ + a[i]);
System.out.printin();
}
}

1.6. Case-tegno B ogia da Uml-ena
dasawyisSi aRniSnull igna, rom yvela Tanamedrove
daprogranebis enas safuzvlad aqvs obieqt-orientirebulli
daprogramebis meTodi, romelzec cAse-tegnoBogia da UML-
enis konstrugciebia realizebuli. $6.1-Si am TvalsazrisiT
ganvixi BeT Java-proeqtis agebis etapebi da zigierTi cnebebi.
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progranu Bi enebisa da sistemebis paketebis Semgmne Bi Firmebi
swored am tegno B ogiebs iyenebs. ra kavSiri agvs Java-enas am
sakiTxTan ? magaBiTad, iseTi cnobili programulli paketebi,
rogoricaa Rational Rose, Paradigm Plus, Together, ObjectiveF da
mravall i sxva, Flobs dapogranebis avtomatizaciis saSuall ebebs.

es niSnavs imas, rom momxmarebe Bi agebs proeqts vizualuri
komponentebis saSualebiT, Semdeg ki Case-paketi TviTon gunis
Java-progranis kods. aseT “reversu l~-tegno Bogias (proeqti-
programa-proeqti) dRes msofBi0Si didi ganoyeneba agvs, vinaidan
sagrZznobBad Cgardeba proeqtebis realizacia da maR N deba
progranu li produqgtis standartizaciis done.

momdevno paragrafidan ganvixi BavT obieqt-orientirebulli
daprogramebis SesaZBebl obebs Java-enisaTvis.

17. kB asebi, obieqtebi da meTodebi

Java-enaSi ar gamoiyeneba struct e Bementi, romelic C&C++
enis erT-erTi mTavari konstrugciaa mis fungcias ag asru lebs
ternmini class. rogorc cnobilia, kBasi monacemebisa
(atributebis) da maTi danuSavebis meTodebis (Fungciebis)
inkafsulirebiTaa miRebuli ($ 1.4). ganvixi BoT progranis
magaBiTi Java-enaze kMBasebisa da obieqtebis warmosadgenad.
/I Prl2.java class, object, methods ------
class Schedule { private static void includeNewEntry

(Time t, String s, int intervallnMinutes) {

// beWdavs striqons. dro, RonisZiebis dasaxe Beba S;
// unatebs dros RonisZiebis xangrzliobas
t.printTime(); System.out.printin( “+5);
t.addMinutes(intervallinMinutes);

}

public static void main (String[] args) {
Time t1 = new Time(8,30); Time t2 = new Time(); Time t3, t4;
[/l beWdavs Sexvedrebis gegmas
System.out.printin("pirveli gegma:");
includeNewEntry(t1,“P11",90);
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includeNewEntry(t1,"Sesveneba",15);
includeNewEntry(t1,”T11",90);
includeNewEntry(t1,"Sesveneba",15);

t3 =11; /I mimarTva igive obieqtze

t4 = tl.copy(); /[ mTeli obieqtis dublireha
includeNewEntry(t1,“Mal",100);
includeNewEntry(t1,"Sesveneba",15);
includeNewEntry(t1,”Ma2",20);
System.out.printin("dRis bolo (agtualuri) dro wuTebSi:");
t1.printTimelnMinutes ();

System.out.printin(" ");

System.out.printIn("meore gegma:");
includeNewEntry(t2,"neoradi sagani",100);
includeNewEntry(t2,“seninari“,90);

System.out.printin("dRis bolo (agtualuri) dro wuTebSi:");
t2.printTimelnMinutes ();
System.out.printin(" ");

System.out.printin("nesane gegma:");  //t1,t3->erTi obieqtia
includeNewEntry(t3,"sporti",100);  //t3: aqgtualuri tl-dro
includeNewEntry(t3,"dasveneha",200);

System.out.printin("dRis bolo (agtualuri) dro wuTebSi:");
t3.printTimelnMinutes ();
System.out.printin(" ");
if (t4.before(tl)) {
System.out.printin("neoTxe gegma:"); l<>t4

includeNewEntry(t4,"meore damat.sagani",100); //t4: Zve ki t1-dro
includeNewEntry(t4,"Tavisufall i“,200);
System.out.printin("dRis bolo (agtualuri) dro wuTebSi:");
t4.printTimelnMinutes ();
}

}

}

am programaSi gamoyenebu Bia kBasi Time, romliTac ganisazRvreba
t1, t2, t3 Ra t4 obieqtebi. misi aRwera $6.8-Sia mocenu li.

23



1.8. interTfeisebis damuSaveba

C++ enaSi realizebulia nmravall Jeradi nmenkvidreobiToba
($5.13), roca ori an nmeti sabazo kHBasidan (superkHlasi)
miRebulia erTi  warmoebuli kBasi (subkBasi). aseTi
instrumentis arseboba enis did sinZBavreze metyve I ebs, magran,
misi gamoyenebisas programistebs xSirad Secdomebic mosdiT.
anitomac Sun-Firmam Java enidan igi amoiRo.

imisaTvis, rom SesaZlebeli 1iyos reallurad arsebuli
mravall Jeradi menkvidreobiTi kavSirebis reall izacia Java-enaSi,
gamoiyeneba k Basis gansakuTrebuli Forma, romelsac interfeiss
(Interfaces) uwodeben. igi Sedgeba mxoBod abstragtuli
meTodebisa da konstantebisagan da SeiZlBeba ar hgondes
konstrugtori. magalliTad,
public interface ClassName // interfeisis da TviT failis saxeli
{ /lunda iyos erTi da igive

public int method1();
public double method2();
}

interfeisi aris ufro mognilli strugtura, vidre
abstragtulli kWBasi, vinaidan misi saSuallebiT Sesallebelia
kBasi gandidrdes axali fungcionaBuri Sesaz Bebl obebiT.

kBasTa memkvidreobiTobis ganxi Bvisas moixsenieben termins
"warmoebu Bi" (sabazo A-kBasidan warmoebuli B-qvek Basi).
interfeisis SemTxvevaSi am cnebis analogiuria “reallizacia,
Sesru B eba~ (Implementation). interfeisis realizaciis
saSuallebiT kBasi valdebulia masSi gamocxadebuli yvela
meTodi aRweros. erTi meTodic ronm ak B des, miviRebT Secdonmas.

ganvixi BoT magaBiTi:
public class Person
implements ClassName
{

public String name;

publicint Atrl;

public int Atr2; [/ mag., dabadebis wel'i
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public int Atr3; /I asaki
private double Atr4; // mag., Tviuri xell fasi
private double Atr5; // xel ze asaRebi Tanxa

public int method1()

{ return 2003-Atr2; }
public double method2()

{ return Atr4 - Atrd*KP; } /I KP dasabegri-% (mag., 12%)
}

programaSi gasaReburi sityva implements gamoiyeneba imisaTvis,
ron kompi Bators gadaeces Setyobineba kBasSi realizebuli
interfeisis Sesaxeb. kompi Batori sintaksurad amownebs
interfeisis teqsts da gamoscems informacias arsebulli
Secdonmebis Sesaxeb (Tu aseTi arsebobs). magaliTad, Tu
interfeisSi gamocxadebuli ramdenime meTodidan romelime
maTgani araa aRwerill.

erTi interfeisidan SeiZlBeba sxva interfeisebis warmoeba,
rogorc es klasisTvis iyo damaxasiaTebeBi. maT gadaecemaT
memkvidreobiT pirveli interfeisis yvela Tviseba. mas Semdeg,
rac interfeisi realizebuli igneba programaSi, SesaZBebelia
misi gamoyeneba rogorc axali tipisa (kBasis magvarad).

gansxvaveba kWBassa da interfeiss Soris am SemTxvevaSi
isaa, rom kBasi (rogorc tipi) gadascems obieqts Tavis
yve Ba Tvisebas, interfeisi ki - mxolod nawill's (rac xSirad
ufro mosaxerxebeli da mogni lia).

interfeisebs SeuzliaT static da final atributebiT
konstantebis gamoyeneba. SeiZlBeba interfeisi mxolod
konstantebidan Sedgebodes:

[/l interfeisis tanSi meTodis gamocxadeba

public void aDarizxTanxa();

/[ konstantis gamocxadeba

public static final long kMinute=11520;

Tu interfeisi ganocxadebu B ia rogorc public, maSin nebisnier
kBass SeuZBia masSi gamocxdaebu Bi konstantebis wakiTxva,
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ganvixi BoT progranis teqsti interfeisiT.

/[l Pri3.java interface -----
interface Timel {
public void addMinutes (int m);
public void subtractMinutes (int m);
public void printTime ();
public void printTimelnMinutes () ;
}
class Time implements Timel
{ private int hour, minute; //agtualluri dro
public Time (int h, int m) { hour = h; minute = m; }
public Time () {hour = 0; minute = 0; }
public void addMinutes (int m) {
/I agtualur dros zrdismwuTiT
int totalMinutes = (60*hour + minute + m) % (24*60);
if (totalMinutes < 0)
totalMinutes = totalMinutes + 24*60;
hour = totalMinutes/60;
minute = totalMinutes%60;
}
public void subtractMinutes (int m) { addMinutes(-m); }
public void printTime () {
// beWdavs agtualur dros AM, PM -iT
if ((hour == 0) && (minute == 0))
System.out.print(“SuaRamne™);
else
if (hour == 12) && (minute == 0))
System.out.print(“SuadRe™);

else {
if (hour ==0)
System.out.print(12);
else

if (hour > 12)
System.out.print(hour-12);

26



else
System.out.print(hour);

if (minute < 10)
System.out.print(“:0” + minute);
else
System.out.print(“:” + minute);

if (hour < 12)
System.out.print(“AM™);
else
System.out.print(“PM™);
}
}

public void printTimelnMinutes ()
{ /] beWdavs agtualur dros wuTebSi
printTime ();
System.out.printin(,, =,, + timelnMinutes() +
" Minute des Tages ");

}

private int timelnMinutes ()
{ /I private: danxmare fungcia
/I iTvlis wuTebs 0:00 saaTidan agtualluri droisTvis
int totalMinutes = (60*hour + minute) % (24*60);
if (totalMinutes < 0)
totalMinutes = totalMinutes + 24*60;
return totalMinutes;

¥
¥

class Schedulelnt {
private static void includeNewEntry
(Timel t, String s, int intervalinMinutes) {

// beWdavs strigons: dros, s-RonisZioebis dasaxe I ebas;
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/l zrdis t-dros RonisZioebis intervallis Sesabamisad
t.printTime();

System.out.printin(*  “+5s);
t.addMinutes(intervalInMinutes);

¥

public static void main (String[] args) {
Timel t1 = new Time(8,30);
// beWdavs SexvedraTa gegmebs:
System.out.printIn("erster Plan:");
includeNewEntry(t1,“P11",90);
includeNewEntry(t1,"Sesveneha",15);
System.out.printin("bolo (agtualuri) dro wuTebSi:");
t1.printTimelnMinutes ();
System.out.printin(" ");
}
}

19. savarjiSo programebi

obieqt-orientirebuli daprogramebis e Bementebis ganxi Bvisas
Cven gavecaniT kNasebis, obieqtebisa da meTodebis Java-enaze
realizaciis sakiTxebs ($1.7). qvemoT moyvanilia
memkvidreobiTobis daprogramebis Sesabamisi kodis Fragmenti.
// Prl4.java Inheritance ----------
class Time
{
protected int hour, minute;
public Time (int h, int m) { hour = h; minute =m; }
public void addMinutes (int m)
{
int totalMinutes = (60*hour + minute + m) % (24*60);
if (totalMinutes < 0)
totalMinutes = totalMinutes + 24*60;
hour = totalMinutes/60;
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minute = totalMinutes%60;
}
public void printTime ()
{ if (hour == 0) && (minute == Q))
System.out.print(“SuaRane”);
else if ((hour == 12) && (minute == 0))
System.out.print(“SuadRe™);
else { if (hour ==0)
System.out.print(12);
else if (hour > 12)
System.out.print(hour-12);
else System.out.print(hour);
if (minute < 10)
System.out.print(*:0” + minute);
else System.out.print(“:” + minute);
if (hour < 12)
System.out.print(“AM™);
else System.out.print(“PM”);
1}
class PreciseTime extends Time
{ private int second;
public PreciseTime (int h, int m, int s)
{ super(h, m); second=s; }
public void addSeconds (int s)
{ int advMinutes = s / 60;
second +=s % 60;
if (second < 0)
{ advMinutes—;
second +=60; }
else
if (second >= 60)
{ advMinutes++;
second -=60; }
addMinutes(advMinutes);
}
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public void printTime ()
{ if (hour == 0) && (minute == 0))
System.out.print(“SuaRamne™);
else
if (hour == 12) && (minute == 0))
System.out.print(“SuadRe™);

else
{ if (hour == 0)
System.out.print(12);
else

if (hour > 12)
System.out.print(hour-12);
else
System.out.print(hour);
if (minute < 10)
System.out.print(“:0” + minute);
else
System.out.print(“:” + minute);
if (second < 10)
System.out.print(*“:0” + second);
else
System.out.print(“:” + second);
if (hour < 12)
System.out.print(“AM™);
else
System.out.print(“PM™);
}
}
}
class Time2 { public static void main(String[] args)
{
PreciseTime lunchtime = new PreciseTime(12, 1, 0);
lunchtime.addMinutes(1);
lunchtime.printTime();

30



System.out.printin();
lunchtime.addSeconds(-61);
lunchtime.printTime();

System.out.printin();
lunchtime.addSeconds(1);
lunchtime.printTime();

System.out.printin();

}
}

axBa ganvixi BoT aplBetebis sai Bustracio progranebi.
/[ Pri5.java Applets ----
import java.awt.*;
import java.applet.*;
import java.awt.event.*;
public class TempApplet extends Applet
implements ActionL.istener {
// Convert from Fahrenheit to Centigrade
TextField tFahr;
Label ICent;
public void init() {
I Create the TextField and the Label
tFahr = new TextField(10);
ICent = new Label(
“I’ll tell you what that is in degrees C”);
I/l Lay out the three Components
add(new Label(“Please type the temperature (deg F): “));
add(tFahr);
add(ICent);
/I Register the Component Listener
tFahr.addActionListener(this);
}
/I Respond to Action Event: typing in the tFahr TextField
public void actionPerformed (ActionEvent e) {
double fahr=0.0, cent=0.0;
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fahr = Integer.parselnt(tFahr.getText());
cent = 5.0 * (fahr - 32) / 9.0;
ICent.setText(fahr + « deg F is « + cent + « deg C»);
}
}

/[ Prl6.java Ereignisse (Events): Eyes Applet
/[ *** (ein Beispiel zu Applets, Events, Graphics)
import java.awt.*;
import java.awt.event.*;
import java.applet.*;
public class EyesApplet extends Applet
implements MouseMotionL.istener {
Point cursor;
Eyes el, e2;
public void init () {
/I Register the Listener.
addMouseMotionL.istener(this);
setSize(500,400);
el = new Eyes(new Point (63,30)); // center of one eye
e2 = new Eyes(new Point (437,30)); // center of the other
cursor = new Point(250, 2000);  // initial cursor
}
public void paint(Graphics g) {
el.stare(g, cursor);
e2.stare(g, cursor); }

public void mouseMoved (MouseEvent e) {
cursor = e.getPoint();

repaint(); }

// not necessary:
public void mouseDragged (MouseEvent €) {}

}
/[ Prl7.java Events: Eyes Applet, Graphics)
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import java.awt.*;
import java.awt.event.*;
import java.applet.*;
public class Eyes {
private Point left, right, leftPupil, rightPupil;
private final int EYE_RADIUS =30, PUPIL_RADIUS = 10;
public Eyes(Point ¢) {
left = new Point(c.x-EYE_RADIUS-3, c.y);
right = new Point(c.x+*EYE_RADIUS+3, c.y);
}
private void fillCircle (Graphics g, Point center, int radius) {
I/ Utility method “fillOval”: abbreviated way to draw a filled circle.
g.fillOval(center.x-radius, center.y-radius, 2*radius, 2*radius);
}
public void stare (Graphics g, Point cursor) {
g.setColor(Color.white);  // Draw the white eyes
fillCircle(qg, left, EYE_RADIUS);
fillCircle(g, right, EYE_RADIUS);
g.setColor(Color.black);  // Draw the pupils
leftPupil = compute (cursor, left);
fillCircle(g, leftPupil, PUPIL_RADIUS);
rightPupil = compute (cursor, right);
fillCircle(g, rightPupil, PUPIL_RADIUS);
}
private Point compute (Point cursor, Point eye) {
/I Compute the location of the pupil, given the
/Il locations of the eye and the cursor.
double d = Math.sqrt((cursor.x-eye.x)*(cursor.x-eye.x)
+ (cursor.y-eye.y)*(cursor.y-eye.y));
int r = EYE_RADIUS - PUPIL_RADIUS;
return new Point (eye.x + (int)((cursor.x-eye.x)*r/d),

eye.y + (int)((cursor.y-eye.y)*r/d));
}
}
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22.

23.

24,

25.

26.

kiTxvebi da savar_jiSoebi

Java enaze progranuli sistemis daproeqtebis 5 etapi.

. Java progranis kompi Birebisa da Rinkirebis etapebi.

ra aris apleti da aplikacia ?

ra kavSiria Javada HTML enebs Soris ?

monacemTa tipebi da operaciebi.

ra gansxvavebaa Java da C&C++ enebs Soris ?

rogor xdeba cvBadebisa da konstantebis gamocxadeba ?
cvladebis romel tipebs icnobT ?

monacemTa martivi Setana-gamotanis operaciebis sintaksi.

. ra aris gansakuTrebuli (gamosaricxi) SemTxveva ?

. SeadgineT Java-programa studentis 5-monacemis Sesatanad.
. ra aris masivi da rogor xdeba masTan muSaoba Java enaSi?
. axseniT if, if...else, if..else..if... konstrugciebis muSaoba.

. rogor nuSaobs konstrugcia "=( )?:" JavaenaSi ?

. ras warmoadgens switch Funqcia da misi sintaksi ?

. daaxasiaTeT while da do...while ciklis operatorebi.

. rogor muSaobs for() cikBi ? moitaneT magaliTebi.

. klasebisa da obieqtebis daprogrameba Java enaSi.

. meTodebis gamocxadeba da aRwera Java enaSi.

20.

ra aris interface da implements ?

rogor xdeba memkvidreobiTi kavSirebis daprogrameba ?
mravall jeradi memkvidreobiTobis reallizacia C++ da Java
enebSi.

aageT programa sami kBasiT: Begtori, studentTa jgufi
da studentebi. daakavSireT 1isini erTmaneTTan Beqciebis
mixedviT.

aageT programa FexburTis Cempionatis aRricxvisaTvis
“evroligis~ magalBiTze.

aageT programa “hibBioTeka~: nkiTxve B Ta momsaxureba
da wignebis aRricxva.

aageT programa sawarmoo FirmaSi rentabe Buri produgciis
SesarCevad. mocenulia 20 produgti TviTRirebu BebebiTa
da sareall izacio-sabazro TasebiT.
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Il Tavi

XML - monacemTa aRwerisa da
internetSi gadacemis ena

21. XML enis Segmna da misi
daniSnu ll eba

eXtensible Markup Language (nonacemTa fFformatirebis
gafarToebuli ena) aris pHlatformebisagan damoukidebe Bi
metaena dokumentTa tipebis aRwerisaTvis. misi pirveli
standartulli versia 1998 we l's warmoadgina W3C-konsorciumma
(www.w3.0rg). misive produgciaa HTML (Hyper Text Markup
Language).

amgvarad, XML da HTML monaTesave enebia, romlebic SGML
(Standard Generalized Markup Language) standartiT damuSavda.
esaa dokumentebis Formatirebis standartulli ena, romelTa
daniSnu Bebaa maTi Segmna, wakiTxva (daTvaliereba) da beWdva.
es enebi, rogorc cnobi B1ia, ganoiyeneba pirvell rigSi internetis
Web-gverdebisaTvis. kerZod, HTML - dokumentirebuli
informaciis aRsawerad da gamosatanad Web- gverdebze, xol o
XML - aseTi informaciis aRwerisa da gadacemisaTvis
(nonacemebis gacvla sxvadasxva sistemebs Soris).

XML enis popu Barobas ganapirobebs is fagti, rom mas aqvs
monacemTa aRweris moxerxebu Bi Formati, vidre sxva tegstur
Tai Bebs, romBebic gamoiyeneba infFormaciis gacvlisTvis biznesis
sTeroSi. aseT teqstur failebs ar gaaCniaT strugtura, maTSi
mxo Bod monacemebia. Formatis mcire cvlillebac ki iwvevs
gamoyenebiT paketebSi probBemebs, rasac maTi xelBaxali
gadaprogrameba sWirdeba.

aseTi problemebisgan Tavisufalia XML enaze dawerili
dokumentTa fai Bebi, vinaidan maTSi aris rogorc monacemebi
(tegsti), aseve misi aRweris strugtura standartizebulli
tegebis (tags) saxiT. amgvarad, XML formatis gamoyenebiT
monacemebsa da gamoyenebiT paketebs Soris xorcieldeba srulli
danoukideb B obis koncefcia.
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XML dokumenti aris Cveulebrivi ASCIlI failli, romelic
Tavisuflad gadaicema internetSi. igi tegsturi tTipis
protoko Buri failia, romelsac advi Bad kiTxu B obs adanianic
da manganac. perspeqtivaSi miaCniaT, rom XML gaxdeba monacemTa
gadacenis universaluri Formati, ar igneba damokidebuli
Firmebsa da pRatFormebze.

amaze metyvelebs msoflioSi cnobilli kompiuteruli
tegno B ogiebis Firmebis Borland, MicroSoft, Sun Microsystems,
Oracle da sxvaTa progranu I paketebSi XML enis FarTo ganoyeneba.
agreTve 1is samecniero publikaciebi, romBebic gamoicema
aRniSnull Temaze amerikis, germaniisa da sxva ganviTarebuli
qveynebis sauniversiteto gamocemehSi.

22. XML enis struqtura

2.1 naxazze mocemu Bia XML dokumentis Fragmenti, romelic
pirvel warnodgenas mogvcems am failis konstrugciaze.

<? xmlversion="1.0"?> <l--saTauri komentaris tegi -->
<bookstable> <!-- fesvuri elementis dasawyisis tegi -->
<books b_id="3-02-0025" <!-- cxrilis strigonis tegebi -->
b_autor=""L. Torvalds" <!-- aris atributebi $7.4 -- >
b_title="" Linux™ />
<books b_id=""1-22-0415"
b_autor="D. Martin"
b_title=""Datebases" /> <!-- strigonebis dasasrullis tegebi-->
</bookstable> <!-- Ffesvuri elenentis dasasrullis tegi -->

nax.2.1. XML- dokumentis Fragmenti

teqstis marjvena nawi BSi konstrugqcia <!-- tegsti -->
aris XML-enis komentari. danarCen elementebs Cven SemdgomSi
ganvixi BavT, axBa ki TviT enis koncefcias SevexoT.

rogorc cnobi b1ia, nebismieri enis gansazRvra niSnavs misi
gramatikisa da sityvaTa Begsikonis dadgenas. aseT TFunqcias
Cvens SemTxvevaSi DTD (Document Type Definition) asru B ebs.
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esaa dokumentis tipis gansazRvris instrumenti, romelic
aRwers XML-Si nis e Bementebsa da atributebs. DTD formati
gansxvavdeba XML- Formatisgan da Seinaxeba an calke faillSi,
an uSuallod XML- dokumentSi. 2.2 naxazze naCvenebia misi
strugtura.

oA hEnk
Findn

DTD

.

ZML pa]

g A gh e e A ghy
nbuaslin wrrv it | Jadem rvbin)

nax.2.2. DTD strugtura

XSL (Extensible Style Sheet Language) sti Bebis cxrilia. igi
specializebuBi XML- dokumentia, romelic gansazRvravs sxva
XML- dokumentis Formatirebis an monacemTa gardagmnis
princips. magaliTad, XML- dokumentis konvertireba HTML-
formatSi.

2.2 naxazidan Cans Sinaarsisa da formis mimarTebis sakiTxic.
XML aRwers Sinaarss (semantikas) da igi yoveB Tvis erTia
misi asaxvis formaBuri aparati ki mravall ferovania (magall iTad,
tegst-Fai bi, HTML- fai b, audio-vizuaBuri fai i, monacenTa
bazis faili da aS.), zogadad n-Forma. XSL emsaxureba swored
aseT gardagmnebs.

23 XML-enis el ementebi

rogorc 2.1. naxazis progranis teqstidan davinaxeT, XML
teqsti <tegebi>-s strigonebisgan Sedgeba. misi pirveli
strigoni yove B Tvis enis versiis saTauria - komentariT:
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<? xml version="1.0" ?> an
<? xml version=""1.0" encoding="UTF-8" ?> .

rogorc aRvniSneT, DTD da XML dokumentebi SeiZleba
SevinaxoT erTad (erT fai B Si), an cal-callke. pirveli SemTxveva
ilustrirebullia 2.3 naxazze.

<?xml version=""1.0" 7>
<IDOCTYPEdoc[
<!ELEMENT docElem (#PCDATA) >
1>

nax.2.3.

aq doc Fesvuri elementis saxelia Tesvuri elementi aris
tegi, romelic yvela danarCen tegebs Seicavs. kvadratul
TrixiBebSi " [ ] " moTavsebu Bia e Bementis aRwera (gansazRvra).

PCDATA (Parsed character data) aris teqsturi monacenebi.

meore SemTxvevaSi DTD dokumenti inaxeba XML-is gareT
da xdeba masze cxadi mimarTva (ix.nax.2.4).

<? xml version="1.0"" ?>
<IDOCTYPE doc SYSTEM "'doc.dtd"" >

nax.2.4.

an SemTxvevaSi XML-analizatori (Parser) fai Bebis masivSi
moZebnis "doc.dtd" saxe Bis Fai bs. masSi igneba igive Sinaarsis
teqsti, rac wina SemTxvevaSi " [ ] "- FrCxiBebSi iyo.
SesaZzBebelia orive wina SemTxvevis gaerTianeba.
angvarad, XML-dokumentis proBogi Sedgeba xml-versiis
monacemnebisa da DTD-misamar Tisagan. Fesvuri e Bementi, rogorc
aRvniSneT, mxoBod erTia da Seicavs yve Ba danarCen e Bements.
<?xml version="1.0" 7>
<doc> avtobiografia</doc>
<person>
<L_name> erisTavi </L_name>
<F_name> pii pinia </F_name>
</person>

nax.2.5.
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XML enis erT-erTi mTavari wesia is, rom yovel gaxsnil
tegs auci BebBad unda hgondes daxurvis-tegi. SeiZeba tegebs
Soris adgili iyos carielli, magaliTad:

<F_name> </F_name>

XML enaSi mxedve B obaSia misaRebi sinbo B oebis registri,
vinaidan striqonuli da mTavrulli asoebi gansxvavebu llia.

elementebs Soris kavSirebi SeiZlBeba ganxorcieldes
saxe BebiT, magaliTad:

<!ELEMENT Deprtm (#PCDATA) >

<!ELEMENT Name (#PCDATA) >

<IELEMENT Head_of Deprtm (Deprtm, Name) >

aq me-3 e Bementis XML dokumenti erTxel Seicavs aRniSnulli
mindevrobiT 1-el da me-2 elements.

elBementSi SesaZBebelia HBogikuri “an~-is gamoyenebac,
maga liTad:

<!ELEMENT Person (Name, Status, Phone | E-mail) >

<!ELEMENT Name(#PCDATA) >

<! ELEMENT Status(#PCDATA) >

<!ELEMENT Phone(#PCDATA) >

<!ELEMENT E-mail #PCDATA) >

pirovnebas SeiZlBeba ar hgondes E-mail, an hgondes 1, an
randenime. aseT SemTxvevaSi Sesabamisi elementis cvladis
ho B oSi dasvamen simholBos: " ? " (esaa 0 an 1), " * " (ramdenime)
an " + " (minimum 1).

magaliTad, Tu pirovnebas telefonis randenine nomeri agvs,
maSin gvegneba: '* Phone * .

Tu aseTi aRniSvnebi araa gamoyenebu Bi, maSin igu N isxmeba
mxoBod erTi mniSvne I oba.

axBa ganvixi BoT konkretuli magaliTi DTD da XML
dokumentebisa “kaTedris akademiuri sagnebisaTvis~.

<!--DTD-->

<IELEMENT Kafedra (KafSaxeli, Sagani +) >

<IELEMENT KafSaxeli#PCDATA)>

<IELEMENT Sagani(thema, (text | resiume) * )>
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<IELEMENT thema (#PCDATA)>
<IELEMENT text (#PCDATA)>
<IELEMENT resiume (#PCDATA)>

<Il-- XML -->
<? xml version=""1.0" 7>
<!DOCTYPE KaferdaSYSTEM ""Kafedra.dtd" >
<Kaferda>
<KafSaxeli> marTvis avtomatizebulli sistemebi</KafSaxeli>
<Sagani>
<thema>dapogranmebis meTodebi</thema>
<text> teqsti, tegsti, tegsti,
tegsti, tegsti, tegsti
</text>
<resiume> reziume </resiume>
<text> teqsti, teqsti, tegsti
</text>
</Sagani>
</Kaferda>

2.4. enis atributebi

XML enis elemnentis Sesaxeb damatebiT informacias iZBeva
atributebi. Cven isini ganvixiBeT naxazebze 2.1 (eNementi
books) da 2.5 (e Bementi person). sadac "brWya B ebSi" da tegebSi
"< >" jyo isini warmodgenili.

atributebisaTvis arsebobs garkveu Bi wesebi, rome I Ta dacva
auci Bebelia maTi gamoyenebisas. magall iTad,

- erT elementSi ar SeiZleba atributis saxelis orjer
gamoyeneba;

- atributis mniSvneBobas ufleba ara agqvs mimarTos gare
obiegtebs (Entity).

- atributis mniSvne B obas ar unda hgondes win "<"M.

axBa ganvixi BoT atributebis gamoyenebis sakiTxi DTD-
dokumentSi. magaliTad,
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<IATTLIST person gvari CDATA # REQUIRED
asaki CDATA # REQUIRED
simagle CDATA #IMPLIED
zona CDATA #IMPLIED
>
aq elements person aqvs atributebis sia. Semdeg Cans
atributis saxelb1i (mag.gvari), tipi (CDATAsinbo I oebis teqsti)
da bolos, modifikatori (REQUIRED -aucilebeli, IMPLIED -
araauci Bebe i, FIXED - Figsirebuli anu konstantaa).
atributis tipi SeiZleba iyos Semdegi:
CDATA - sinbo RBur-tegsturi
ID - unikaluri identifikatori
IDREF - meoradi simboBuri identifikatori
IDREFS - mimarTvebis sia
ENTITY - atributis mniSvneBloba unda eTanadebodes gare
obieqts
ENTITIES - sia (ganyofad gamoiyeneba carieli sinbo o)
NMTOKEN - nsgavsia CDATA-si, SezRudvebiT: iwyeba A-Z,a-z,0-9
sinmbo BoebiT, dasaSvebia " . " da ", " (carielli simbolo ara)
NOTACION - niniSneba (mag., kavSiri saxe B'sa da programas Soris).

ganvixi BoT konkretuli magaliTi DTD da XML dokumentebisa
“kaTedris akademiuri sagnebisaTvis~ (nax.2.6).

<!--DTD-->

<IELEMENT Kafedra (Sagani)+ >

<IELEMENT Sagani(sagn_dasax, lektori, thema) >

<!ATTLIST Sagani mec_saxe(Lectia|Ppraqt | Labor) "'Lectia"
auditNo CDATA #REQUIRED  "6-207a"
Tarigi CDATA #REQUIRED "'25.05.03"
Time-Begin CDATA #REQUIRED ''10-45"

>

<IELEMENT mecadineoba (#PCDATA)>

<IELEMENT lektori (#PCDATA)>

<!IATTLIST lektori status(Prof |Doz | Ass) #REQUIRED >

<IELEMENT thema (#PCDATA)>

nax.2.6
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<! XML -->
<?xml version=""1.0"" 7>
<IDOCTYPE Kaferda SYSTEM "'Kafedra.dtd"' >
<Kaferda>
<Sagani mec_saxe=""NBeqcia" auditNo=""6-207a"
Tarigi=""25/05/03 Time-Begin=""10-45" >
<sagn-dasax> daprogramebis meTodebi</sagn-dasax>
<lektori>g. surgullaZe </lektori>
<thema>obieqt-orientirebulli daprograneba </thema>
</Sagani>

<Sagani mec_saxe=""laboratoria” auditNo="6-205a"
Tarigi=""30/05/03 Time-Begin=""15-35" >
<sagn-dasax> daprogramebis meTodebi</sagn-dasax>
<lektori>d. gulua </lektori>
<thema>abstraqtulli kHlasebi </thema>
</Sagani>

<Sagani mec_saxe=""leqcia" auditNo="6-230d"
Tarigi=""15/06/03 Time-Begin="09-50"" >
<sagn-dasax> operaciaTa kvl eva</sagn-dasax>
<lektori>g. gogiCaiSvilli </lektori>
<thema>maragebis marTvis amocana </thema>
</Sagani>

25 arsebi (obieqgtebi)

arsi (Entity - obieqti) aris magall iTad, teqsti, suraTl,
me Bodia an sxva tipis obieti, romellic dokuments unda
miebas aRniSnull adgiBas miTiTebuli saxeliT.

obieqtebi sami saxisaa:

- zogadi / pararetrulTi;

zogadi arsebi (obieqtTa kavSirebi) Cndeba mxo lod
XML-dokumentSi, xolo parametrulli mxolod DTD-SI.
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orive obieqtis ganocxadeba xorcie l deba winaswar DTD-
dokumentsSi.

- gaanalizebi i / gavanaBizebul i;

enis gramatikulli analizatori (Parser) jer Caanacvlebs
obieqts, Semdeg gaaanalizebs mis FormaBur mxares.
gauana B izeb Bad gamoiyeneba mag., suraTebis obieqtebi.

- gare / Sida.

gare obieqtis Sinaarsi (Canacvlebis tegsti, suraTi an
sxv.) ganisazRvreba mimarTviT (maCveneb B 1T). Sida obieqti
ganisazRvreba uSuallod misi gamocxadebisas dokumentSi.

miRebu B ia zemoaRniSnul1 kBasifikaciis dajgufeba
maga B iTad,

- Sida, gaanalizebu l'i, zogadi obiegti:

<IENTITY gtu "Georgian Technical University">

amgvarad,gtu aris obieqtis saxe li,xo B o Georgian Technical

University Canacv B ebis tegsti.

obieqtis gamoZaxeba SemdgomSi moxdeba konstruqciiT:
&gtu;
ganvixi BoT sai Bustracio magaliTi.
<?xml version="1.0" 7>
<IDOCTYPE Kaferda [
<! ELEMENT Kaferda (uni)>

<IELEMENT uni (#PCDATA)>

<IENTITY gtu "Georgian Technical University**>
<IENTITY uni "<uni>&gtu;</uni>" >
1>

<Kafedra>

&uni;
</Kafedra>
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- Sida, gaanalizebu b, parametrull i obiegti:

mag. <IENTITY % margins "top | bottom | left| right "> da
Semdgomi gamoyenebisTvis %margins;
- gare, gaanalizebu i, zogadi obieqti:

mag.. <IENTITY ims SYSTEM "www.gtu.edu.ge/dprtm/K94.xml"
- gare, gauanal izebe 01, zogadi obieqti:

mag.. <!ENTITY bild SYSTEM "/photos/img55.gif" NDATA gg>

2.6. kiTxvebi da savar_jiSoebi

1. ra tipis enaa XML ?

2. rogori struqtura agvs XML enas ?

3. ra aris tegi (tag) da rogor gamoiyeneba igi ?

4. aRwereT XML dokumentis fragnenti ?

5. ras warmoadgens DTD dokumenti ?

6. rogoria DTD dokumentis tipis strugtura ?

7. ra msgavseba da gansxvavebaa XML da HTML fai Bebs
Soris ?

8.. ra elenmentebisgan Sedgeba XML ?

9. ra aris PCDATA ?

10. rogor iwereba DTD da XML dokumentebi ?

11. ras warmoadgens XML enis atributebi ?

12. ra aris atributis tipi da modifikatori ?

13. rogor iwereba XML dokumentis tegsti atributebis
gamoyenebi T ?

14. ra aris arsebi (obieqtebi) ?

15. rogoria obieqtebis kBasifikacia ?

16. dawereT XML enaze programa bibBioTeka~.

17.aageT XML dokumenti “TananSromBeba FirmaSi-~.

18.aageT XML programa ~ Beqtorebi da akademiuri jgufebi-~.

19. dawereT XML progranis teqsti da gadaeciT internetiT
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