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Beryn

Kypc «IlapanensHi Ta po3mojijeH! OOYUCICHHS» MPU3HAYCHUM IsI HAOyTTS

TEOPETUYHHUX 1 MPAKTUYHUX 3HAHb B OOJAcTI MapaliebHUX Ta PO3MOAUICHUX
oOYHCIIeHb, OBOJIOJIHHS KOHIEMIISIMH Cy4acHOTO TMpOrpaMyBaHHS B paMKax
napajurM MapajielibHOTO Ta PO3MOAIIEHOro mnporpamyBaHHs. OCHOBY BHBUYEHHS
Kypcy CKJIaJaroTh MIAXOAM 1O NPOrpaMyBaHHS B 0ararornoTOKOBUX CHCTEMax,
PO3MOJAUIEHUX CHCTeMaX, CHUCTEMax CHHXPOHMX TMapajellbHUX PO3pPaxyHKIB,
PO3TISAAIOTHCS MPOOJIEMH CyMICHOI pOOOTH MPOILIECIB MapaeNbHOl MPOrpamMu Ta ix
cuHXpoHizalii. Peanizaiiiss CHHXpOHHUX a00 aCMHXPOHHHUX MapajielbHHUX IMPOIECIB 3
BUKOpHCcTaHHAM OiOmiotek MPI / OpenMP, cranmaptHuMu 3aco0aMd  MOB
nporpamyBanHs C++, Java miis po3nojijaeHux o0UnClICHb.
Metow BukjIagaHHsA aucuMiuiing « [lapanensHi Ta po3noiiieH] OOYUCIECHHS » €
BHUBUYCHHSI TEOPETUUYHUX OCHOB Ta MPAKTUYHUX ACIIEKTIB BUKOPUCTAHHS MapayebHUX
OOYHCITIOBAIbHUX CUCTEM JJIsl BUPIIMICHHS CKJIaJHUX MPUKIAJTHUAX 337a4, OBOJOMIHHS
KOHIIETIIISIMH CYyYaCHOTO TpOTpaMyBaHHS B paMKax MapajurM MapajeiabHOro Ta
PO3MO/IIIEHOTO MTPOrpaMyBaHHSI.

OCHOBHUMU 3aBJaHHSAMM BUBYCHHS TUCIUILUIIHH €:

— 3JIJaTHICTb BHKOPUCTOBYBAaTHM Cy4YacHI METOJM 1 MOBHU MPOTpaMyBaHHS IS
OBOJIO/IIHHS KOHIEMIIIMH MapajebHUX Ta PO3MOIJICHUX 00UYHUCIICHb.

— 3JIaTHICTh CTBOPIOBATHU MpOrpamMHe 3a0e3MeueHHs JIJIsl TapajieIbHUX Ta
PO3MOIIEHUX 0O0UUCIICHD.

Jns nenHoi ¢opmu HaByaHHA: BuknananHs Kypcy nependayae Uisl 3aCBOEHHS
JTUCHUTUTIHU  TPAUINIAHI JICKIIAHI 3aHATTS 13 3aCTOCYBAHHSIM MYJIbTUMEIIAHUX
Ipe3eHTalllid, y MoeqHaHH] 3 TaOOPATOPHUMHU 3aHSATTSIMHU.

dopmat ounwmii (Face to face)
s 3aounoi ¢opmu HaByanus: [lim wac cecii ¢opmar ounmii (Face to face), y
MiXCeciitHmit epion — aquctanmiiauii (online).

VY pesynbrari BUBYEHHS HaBYaIbHOI Auciuruiinu «llapanenbHi Ta po3noaiuieH1
OOYHUCIICHHS» CTYACHT Oyie:

— [1P17. BukonyBaTu mapajenbHi Ta pO3MOAiICHI OOYMCIICHHS, 3aCTOCOBYBATH
YUCEIbHI METOAM Ta AJTOPUTMHU I TMapajieTbHUX CTPYKTYP, MOBHU MapasieIbHOTO
mporpaMyBaHHSI MPH PO3poOI Ta eKCIUTyaTallii mapajelbHOTO Ta PO3MOJIICHOTO
MPOTPaMHOTO 3a0€3MEeYEHHS.

— 3K2. 3actocoByBaTH 3HAHHS y MPAKTUYHUX CUTYyaIlisIX IS PO3B’S3yBaHHS
TEXHIYHUX 3a7a4 CHEIIabHOCTI, a caM€ KepyBaTH IMpoIlecaMH, peanai30ByBaTH
B3a€EMOJIII0 TIPOIIECIB, MOJEIIOBATH TMapajeiibHl OOYMCIICHHS, CTBOPIOBATH Ta
HaJaro/pKyBaTH MapajelbHl Ta PO3MOAUICHI TpOrpamu, 3AIMCHIOBATH MOOYIOBY
napajielbHOr0 adropuTMy 1 BHUKOHYBATH MOTrO aHaji3, CTBOPIOBATH MPOTpaMu 13
3aCTOCYBAaHHSAM TIporieciB (moTokiB). Po3B’sa3yBaTu 3a/1a4i aHai3y Ta CHHTE3Y 3ac00iB
napajelbHUX Ta PO3MOJAUICHUX OOYMCIIeHb, BUKOPHUCTOBYIOUHM MOJENTI OpraHizarlii
napajelbHuX 0OYMCIIeHb, OCHOBHI MOBH IMapajebHOTO MpOTrpaMyBaHHs, 010110TeYH1
byHKIIT 17151 TapaiebHOTO TPOrpaMyBaHHs, 3aCO0M onTUMI3allii OOMIHY TaHUMHU M1XK




napajiebHO-BUKOHYBAHUMH TPOTpaMaMu, 3aCO0H OIHCY, B3a€EMO/I1i, CHHXPOHI3aIli Ta
B3a€EMHOTO BUKJIIOUCHHS TMapayiebHUX TporeciB. PeamizoByBaTH CcHHXpOHHI a0o
ACMHXPOHHI IapaJiejbHI MpoIecH 3 BHUKOpHUCTaHHAM 0ib6miorek MPI / OpenMP,
CTaHJIApTHUMM 3acobamMu MOB TmporpamyBaHHsa C++, Java s po3noJiieHuX
00YHCIICHB.

— CK16. PeanizoByBaTu BHCOKOIPOIYKTHBHI OOYMCIIEHHS Ha OCHOBI XMapHHUX
CEepBICIB 1 TEXHOJOTIH, MapalelbHUX 1 PO3MOAUIEHUX OOYMCICHb MPH PO3poOIl U
eKCIUTyaTaIlli po3noaUICHUX CUCTEM IapajiebHO1 00poOKH 1HhOopMaIlii.

IHoaiTuka TUCHUILTIHA

AxkaneMiuHa 100pOUYECHICTB!

OudikyeTbCsi, MO CTYAEGHTU OYyIyTh IOTPUMYBATHCS NPHUHIMUIIB aKaJeMI4HOI
I00pOYECHOCTI, YCBIAOMJIIOBATHM HACHiAKM ii mopymenHs. JleranmpHime 3a
nocwianasaM URL http://www.kntu.kr.ua/doc/dobro.pdf

BiaBinyBaHHs 3aHATH
BiaBigyBaHHS 3aHSATh € BaXKJIUBOIO CKJIAJ0BOIO HaB4aHHS. O4YiKyeThCs, IO BCl
CTYJIEHTHU BIJIBIIAIOTH JIEKIIi 1 TPAKTUYHI 3aHSITTS KypCy.

[Iponyiieni 3aHATTS MOBUHHI OyTH BiAIpallbOBaHiI HE MI3HIIIE, HIXK 3a TUXICHb J0
3aJ1IKOBOI Cecil.

[ToBeninka Ha 3aHATTAX

HenonmyctumicThb: 3ami3HEHb Ha 3aHTTS, CIMCYBAHHS Ta IUIariat, HECBOEYACHE
BUKOHAHHS TIOCTABJICHOTO 3aBAaHHS.

[Ipu opranizamii ocBITHbOrO Tmporiecy B lleHTpanbHOyKpaiHCHKOMY
HaI[lIOHATLHOMY TEXHIYHOMY YHIBEPCUCTETI CTYJI€HTH, BUKJIaJa4l Ta aJIMIHICTpaIlis
TiIOTh BiAMOBIAHO g0. IlojlokeHHS mNpo OpraHizaimilo OCBITHBROTO IPOIIECY,
[TonosxeHHs Mpo opraxi3allilo BUBUCHHS HABYAJIIbHUX JUCIUILIIH BUTBHOTO BUOODY;
[TonoxxenHs mpo pyODKHUN KOHTPOJIb YCIIIIHOCTI 1 CECIHY aTecTallilo CTYICHTIB
IHHTY; Konekcy akanemiunoi no6pouecnocti [IHTY.

Kpurepii ouninoBanns. 3HaHHS 3700yBaviB BHINOiI OCBITH OIIIHIOETHCS IPHU
IPOBEICHHI €K3aMEHAIITHOTO KOHTPOJIIO K 3 TEOPETHYHOI, TaK 1 3 MPaKTUYHOI
MiJTOTOBKH 32 TAKUMU KPUTEPISIMH

— "BiAMiHHO" — 3100yBay BHIIOI OCBITH JIOCKOHAJIO 3aCBOIB TEOPETUUYHHUI
Marepiaji, TJIMOOKO 1 BCEOIYHO 3HAE 3MICT HaBYaJIbHOI JUCHMIUIIHU, OCHOBHI
MOJIOKEHHSI HAyKOBUX TEPIIOHKEPENT Ta PEKOMEHIOBAHOI JITEpaTypH, JOTIYHO
MUCJUTH 1 Oy/nye BIJIMOBIiJI, BUIBHO BHUKOPUCTOBYE HAOYTI TEOPETUYHI 3HAHHS TIPH
aHai31 TMPaKTUYHOTO MaTtepiaily, BUCJIOBIIOE CBO€ CTAaBJICHHS JO THX YH I1HIIUX
po0JIeM, IEMOHCTPY€E BUCOKHI PIBEHb 3aCBOECHHS MPAKTUYHUX HABUYOK;

— "moOpe" — 3700yBay BUIIOI OCBITH JOOpE 3aCBOiB TEOPETHUHMI Martepiad,
apryMEHTOBAHO BUKJIJIa€ WOTO, BOJIO/IE€ OCHOBHUMH aCIEKTaMH 3 MEPIIOKEpEN Ta
PEKOMEHIOBAHOI JIITepaTypH, Ma€ MPaKTUYH1 HABUYKU, BUCJIOBIIIOE CBOI MipKyBaHHS 3
OpUBOAY THUX UM I1HIIUMX MpoOJeM, ajie MPUITYCKAETbCS TMEBHUX HETOYHOCTEH 1
MOXHOOK y JIOTIII BHUKJIQAY TEOPETHYHOTO 3MICTy a00 MpH aHali3l MPaKTHYHOTO
Marepiany;



— "3amoBuTbHO" — 3700yBau BWINOI OCBITH, B OCHOBHOMY, BOJOJII€
TEOPETUYHUMH  3HAHHSIMH 3  HABYAJIbHOI  JUCHUIUIIHHA, OPIEHTYETHCS B
nepIiopKepesax Ta PeKOMEHIOBaHIM JTepaTypl, ajle HEMEPEeKOHJIWBO BIIMOBIJAE,
JIO/IATKOB1 MUTaHHS BUKJIMKAIOTh HEBIEBHEHICTh 200 BIJCYTHICTh CTaOUIBHUX 3HAHB,
BIJINIOBITAfOYM Ha 3alWUTaHHS TPAKTHYHOTO XapaKTepy, BUSBISIE HETOYHOCTI Y
3HAHHSIX, HE BMIi€ OIliHIOBAaTH (PaKkTW Ta SBUINA, OB SA3YBATH iX 13 MalOyTHHOIO
TUSUTBHICTIO;

— "He3zamoBUIBHO" — 3100yBay BHINOI OCBITH HE OIAHYBAaB HaBYaJIbHUU
Martepiall JUCIMIUTIHYU, He 3HAa€ HayKOBUX (paKTiB, BABHAUYCHB, Mali’Ke HE OP1EHTYETHCS
B TIEpIIOKEpesiax Ta PEKOMEHJOBaHIM JiTeparypi, BIACYTHI HayKOBE MHCJICHHS,
MPAKTUYHI HABUYKU HE CPOPMOBaHI.

HIxkanaa oninoBanusa: HanionajadbHa ta EKTC

Ouinka
Ouninxa 3 3a HalliOHATEHOIO
IERANOLO Busnatenna crcTemoro (exsamen, gud.| 3a mamiomazemorO 3a cucremoro
ECTS 331K, KVPC. IPOEKT, KVPC.| CHCTeMOIo (3aiiK) IIHTY
po0OTa, MPaKTHKA)
A IBIJIMIHHO - eigMisHe BHKOHAHHA JIHIIE 90 - 100
3 HE3HAYHOIO KiTBKICTIO TOMHIOK 5 (eiaMiHHO) 3apaxoraHo
B ,'.IV}KE JIOBPE - pume cepeguboro piess 3 82.89
KIZTbKOMa TTOMM/IKAMM =
p~ 4 (zmobpe) 3apaxoeano
C \IOBPE - & 3araIbHOMY r,x_pammma pobora 74-81
3 MEBHOKO KiZTBKICTIO IPYOHX ITOMHJIO
D 3AJIOBIJIBHO - menorano, ane 3i 64-73
SO0 RUIEICTIC WERDIIEID 3 (zag0BiIBHO) 3apaxosaHo
E O.C'.I'ATHI?O - BH]\'.OHaHHﬁ 33aJ0BOJIBHAE 60-63
IMiHIMaTBHI KpHTEpiT
FX HE3AJTOBIJIBHO - notpiouo 35.59
MONpPanIOBaTH Nepe] THM, SK IePecKIacTH 5 .
F IHE3AJJOBIJIBHO - HeobxiaHa cepiiozHa % {Heanonineds) HES PR 134
moganesIma podoTa




JIABOPATOPHA POBOTA Nel

Tema: CEPEJIOBUILIA PO3POBKU 'PA®IYHUX JOJATKIB NETBEANS IDE

Meta po6oru: Opepsxanns HaBudok poootu 3 NetBeans IDE na matdopwmi JavaFx,
CTBOPEHHS IPOCKTY, BBEICHHS Ta KOMITUIAI[IS POrpaMK, CTBOPEHHS (ailiry *.jar, 1o BUKOHYEThCS,
3aITyCK MPOTPaMH.

3aBaaHHA:

1. CtBoputu npoctuit mpoekt JavaFx B NetBeans IDE.
2. BBecTH TeKCT AeMOHCTpaliiHoi mporpamMu. BinkomminoBatu mporpamy, YCYHYTH HMOBIpHI
noMmiku. CTBopuTH (paiin *.jar, 10 BUKOHYETHCS, 3aIIyCTUTH IPOTrpaMy Ha BUKOHAHHSI.

TEOPETHUYHI BIIOMOCTTI:

[Tepmmii mpukiIaa TpocToi MporpaMmu
PosristHemMo mipocTy porpamMy, Hanrcany Ha Java. [lounemo 3 KoMIuIAIii i 3amycKy mpuKIIaIy
Mporpamu.

//=== JIaGopaTtopHa po6ota No 1

public class Labl extends Application {

//===Meron launch() 3anyckae mporpamy BUKJIHKOM MeToy Start()
@Override

public void start(Stage primaryStage) {

Button btn = new Button();

btn.setText("Say 'Hello World™);

btn.setOnAction((ActionEvent event) -> {

System.out.printin("Hello World!");

b

StackPane root = new StackPane();

root.getChildren().add(btn);

Scene scene = new Scene(root, 300, 250);
primaryStage.setTitle("Hello World!");
primaryStage.setScene(scene);

primaryStage.show();

//===BXiJ B Iporpamy

public static void main(String[] args) {

//Meton launch() samyckae mporpamy Bukirkaroun metos start()

launch(args);//
}
}

Beenenns koay nporpammu



CHHTaKCHUC MOBHU NpPOTpaMyBaHHs Java aHAJIOTIYHHWIA CHHTAaKCHCY MOBH mporpamyBaHHs C,

C++ ta C#.

Java BuximHui (aiim Ha3MBAETHCA MoIayJIeM Kommiaiii. BiH MicTUTh omuc ogHOro abo
JeKiTbKoX KiaciB. Komminsrop Java BuMarae, mo6 BuXiqHUHN (aill MaB po3mupeHHs *.java.

Java yBech KOJ1 TOBUHEH PO3MIIIATUCS BCEPEANHI KIacy.

IM'st rostoBHOTO Kjacy, sk MICTHTh (GyHKIF0 Main() moBuHHE 30iratucs 3 iMeHeM (aiiny,
10 MICTHTh mporpamy. HeoOximHo Takoxx, 00 HamucaHHs iMeHi (aiily BIAMOBIAAIO iMEHI KJiacy,
BKJIIOYArOuM Maii i mpomnucHi OykBu. Lle oOymoBieHe TuM, 1m0 KOJ Java YyTiaMBHHA 10 PETICTpY
CHMBOJTIB.

Kommninsinis i Bukonanus nporpamu B NetBeans IDE

Komrinsist mporpamu 34iHCHIOEThCSI HATUCKAHHSIM KHOTKH F9.
Kommisnsiist 1 3amyck mporpaMu 341HCHIOETHCS] HATUCKAaHHSIM KHOTIKH F6.
daii, 110 BUKOHYETHCS, Ma€e po3uiupenns (*.jar).

Binbm qoxkJIagHui po3rJisi Nepuoro NpuKIaay NporpaMmu

IMporpama Labl mae Kigbka BaKIMBHX OCOOJMBOCTEH, XapaKTEPHHX IS BCIX Iporpam
Java.

Po3rnsitHeMO KOXKHY 4YacTHHY Ii€i mporpamu Ourbln qokiaaHo. [Iporpama mouumHaeTbes 3
HACTYITHOTO PSIJIKA:

/[ JTaboparopra podota Ne 1

B Java miaTpumyeThcs TpU CTHIII KOMEHTAPIB.
[*Comment*/;

//Comment;

[** Comment*/.

[lepuri nBa ABNAIOTH OO0 3BUYANHI KOMEHTapi, SKi 3aCTOCOBYIOThCS SIK B Java, Tak 1 B
C++. Ocranniii BBemeHWH Ui aBTOMAaTHYHOTO JOKYMEHTYBaHHS TeKCTy mporpamu. Ilicms
HaIKMCaHHS BUXIJHOTO TEKCTY yTUJIiTa aBTOMAaTUYHOI reHepallii JOKyMeHTallil 30upae TEeKCTH TaKuX
KOMEHTAapiB B OAMH (aii.

Hacrynnuit psaok nporpamMu Ma€ Takuil BUTJISIL:

public class Labl extends Application {
y IbOMY PSAKY KJIFOUOBE CJIOBO class BUKOPUCTOBYETHCS JIIsl OTOJIOLIEHHS PO T€, 110 BUKOHYETHCS
BH3HAa4YEeHHS HOBOTO Kiacy. Labl — e inenTudikaTop, 1Mo € iMeHeM Kiacy.

VYce BU3HAYCHHS KJIACy, Y TOMY YHCIIi HOTO WieHiB, Oy/ie po3MilaTucs Mix BigKkpuBarvoi {
1 3aKpuBaroyoi } GirypHUMHU TyKKaMU.

Hacrynnuit psaaok Kkoay BUTISIa€ TaK:

public static void main(String[] args) {

BukoHaHHsI BCiX J0aTKIB Java MOYNHAETHCS 3 BUKIUKY MeTO 1y main().



KuirouoBe cioBo public — moaudikarop nocTymy, SKuil J03BOJISIE MPOTPaMICTy yHpPaBISATH
BUJIMMICTIO elleMeHTIB kiacy. Komu enemMeHTy Kiacy mepenye kiodoBe cioBo public, Bin €
JOCTYIHHUM IHIIMM 00'€KTaM MpOorpamH.

VY npomMy BUMaAKy MeTo ] main() MOBUHEH OyTH BU3HAUYEHUMH K public, OCKIIBLKH MPHU 3aITyCKy
MPOrpaMU BiH MOBUHEH BUKJIMKATUCS KOJIOM, BH3HAYEHUM 11032 HOTO KIIACOM.

KirouoBe ciioBo Static qo3Bosisie Bukiaukata Meton main() 6e3 SsBHOro CTBOPEHHS EK3eMILIIpa
KJIacy.

KirouoBe cioBo VOId moBimomisie KOMIIIATOPY, 10 MeToa main() He moBepTae HisKHX
3HaueHb. [lms mepenmaui indopmarii, HE0OXiMHOI MeTOAy, CIyXaTh 3MiHHI, SIKi Ha3WBalOTh
napamMeTpamu. SIKIo JJIS JaHOTO0 METOAY HisKi mapaMmeTpu He MOTPiOHi, CIIiJl yKa3yBaTH IOPOKHI
TYKKH.

Metoa main() MiCTUTh TUIBKH OJHMH ITapaMeTp, ajie JOCUTh CKIIaIHHUMH.

Yactuna String[] args orosomrye mapamerp args, sikuil siBjise cO0OI0 MacUB CK3EMILULIPIB Kiacy
String.

Y 1ipoMy BUNIQJIKy TTapaMeTp args mpuitMae 0yap-sKi apryMeHTH KOMaHTHOTO PsIKa.

VBech KOJ, IIO0 YTBOPIOE METOJ, pPO3TAIIOBAHUW MK BIJIKPUBAIOYOK 1 3aKPHBAIOUYOIO
GIrypHUMH Ty)KKaMU METOJY.

[lle oauH BaXJMBUE MOMEHT: MeTox Main() CayXHUTh YChOrO JIHIIE MOYATKOM MPOrPaMHU.
CxitagHa mporpama MOKe BKIIFOYATH JCCSITKU KJIAaciB, TUIBKU OJIMH 3 HUX TIOBHHEH MICTHTH METOJ
main(), 100 BUKOHAHHS OYJI0 MOXJIMBHM.

Meron launch() 3anyckae nporpamy BHKJIMKOM MeToy Start().

Monenb nporpamMmyBaHHs A0JaTKiB miatgopmu JavaFx

OnuH i Toi camuit kox JavaFX - MoJaTKiB MOXe 3aIyCKaTUCs B SKOCTI HACTIILHOTO JIOJIATKA,
SIKMI{ PO3BEPTAETHCS HAa KIIEHTCHKOMY KOMIT'FOTEpiI aBTOHOMHO, MOXE PO3BEPTATUCS SIK JIOJIATOK
Java Web Start a6o Bimoopaxatucst B Web - 6payzepi six JavaFx - ammuter, BOynoBanuii B HTML -
CTOPIHKY.

Kpankoro Bxony B JavaFX-momatoka ciykKuTh Java - Kiiac, 1o po3IHproe a0CTpaKTHUM Kiiac

javafx.application.Application i skuii MicTuts MeTo Main():
public class JavaFXApp extends Application { public static void main(String[] args) {
launch(args);

}
@Override

public void start(Stage primaryStage) {
//BcTaHOBIICHHS TapaMeTPiB CLICHU

primaryStage.setScene(scene);
primaryStage.setVisible(true);

Merton start() kmacy Application mictuTh y sikocTi mapameTpa 00'ekT Stage, mo mpeacTaBsie
rpadiyHAN KOHTEHHep rojoBHOTO BikHa JavaFX-momarka. Jlanuwii o0'ekt Stage cTBOproeThes
Cepe/IOBUINEM BUKOHAHHS TpHU 3amycky JavaFX-monatka i mepenaerscst B meron Start() romoBaoro
Kiacy JavaFx-momarka, o J03BOJIsi€E BUKOPHUCTOBYBATH METOAM 00'ekTa Stage aJis BCTAaHOBJICHHS 1
BiJI0OpakeHH clieHu JavaFX-gonaTka.

[Tepen BcTaHOBIEHHSM 1 BiIOOpaXEHHSM CIIEHU B rpadidyHOMY KOHTeWHepi Stage rosoBHOTro
BikHa JavaFX-momatka HEOOX1THO CTBOpUTH rpad CIEHH, IO CKIAJAAETHCS 3 KOPEHEBOTO BY3Ja 1
HOTO0 JIOUipHIX €JIEMEHTIB, 1 Ha HOTO OCHOBI CTBOPHUTH 00'€KT SCENE CIICHH.



Main
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Background
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Example Ul
Elements

JouipHi By3nu rpada cueHu, IO NpeACTaBIAOTh Ipadiky, eneMeHTH KoHTpoito GUI-

iHTepdeiicy, MemiakOHTEeHT, MJOJAl0ThCI B KOPEHEBUH BY30J 3a JIOTIOMOTOIO  METOAY
getChildren().add() a6o meroxy getChildren().addAll(). ITpu upomy A0YipHi BY3JIH MOXYTh MaTH
Bi3yaslbHi edeKkTH, pexxumu HaknaaenHs, CSS-ctuii, mposopicts, Tpanchopmariii, o6poOiroBaui
MoJiii, OpaTu y4acTh B aHIMaIlili 110 KITFOYOBUX KaJpax, MPorpaMoBaHOi aHiMallii Ta iH.

Po3poOka nporpamMHoro 3ade3ne4eHHst

iHTerpoBanomy cepenosuii po3pooku NetBeans IDE ¢ipmu Oracle.

N

oA W

el oA

[HOPAIOK POBOTH:

CTBOpUTH CBili AUPEKTOPI 1Ist (aililiB TPOEKTY.

CTBOpUTH MPOEKT B iHTErpoBaHOMY cepenoBuili po3podku NetBeans IDE
(c:\Temp\Bama_ITamka).

Hamucatu mporpamy MOBOIO ITporpamMyBaHHs Java (IeMoHcTpalliiiHa mporpamMa).
CkoMIUTIOBAaTH TIPOTPaMYy.

CrBopuTtH (aiin *.jar, sK1if BUKOHYETHCS.

PoGora 3 NetBeans IDE

CTBOpEHHS NPOEKTY

3anyctutu NetBeans IDE, y mento «@aitn» Bubpatu nyHKT «CTBOPUTH MIPOEKTH.

Bubparu nynkt JavaFX, lonatok JavaFx 1 HaxkaTi KHOTIKY «Jlami.
Byne cTBopeHmit mpoeKT 1 madIoH MporpamMu:
BBectu ko 1eMoHCTpaIlifHOT mporpamu:

Ipukjiax BUKOHAHHS MPOTPaMu

CtBopens java-tipoekTy 3a gornomororo NetBeans IDE Ta nepeBipus, 1110 Bce mpartioe:

Po3pobka mnporpamHoro 3a0e3neueHHsl 3IIHCHIOETBCS MOBOKO IpOrpaMyBaHHs Java B
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CTBOpEHHSI IEMOHCTpAIIIIHOT TporpaMu 3 MPUKIAMy Ta *.jar — daum

lib 17.05.2025 2:14
&y Lab1 jar 17.05.2025 2:14

| ] README.TXT 17.05.2025 2:14
L T S TN RIS PRSP JCIN IRNCIC: JRCANL JRRCH JRCHN LI + MU NCI ST LI -
B | NaBopatopHas pa6ota N21. Mawerko /. B. B X
: DUTdHUBJITHU NguIiuduuwuin £ A
@ )RagioBution.1 _JCheckBox.1 BcraHoeneo RadioButton 1
JRadioButton 2 _jCheckBox 2 Bcraroanetio CheckBox3
Bcranoeneno CheckBox2
RadioButton 3 CheckBox 3 BcraHoBneHo CheckBox1
4
3uato CheckBox 1
3uato CheckBox 2
3uaTo CheckBox 3
. BcranoeneHo CheckBox3 »
PaxisHuk: 33
3meHWuTH I 36inswuTn ] Sl
0 10 20 30 40 50

JlicTuHT porpamm

[l JTaboparopua podota Ne 1

/I class: Laboratornal

/I Copyright (c) 2025 Pashchenko D. V.
[|============ ==
package com.xemacscode.labl;

import javafx.application.Application;
import javafx.event.ActionEvent;
import javafx.geometry.Insets;

Q- search (Ctrl+)

U File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help Lab1..
PEHES DE  wwoo - Q@ TH b B 6 |mlay® G
Proje.. X | Files  Services _ [& Laboratomaljava x
& Labt Soice) Hisoy EE-H-QRSFEBE PLD @u 0D
& Source Packages -
= fom'xemBCSCOdetlam 2 package com.xemacscode.labl;
&) Laboratornaljava 5
[,'EI T_ESt P'ackages 4 javafx.application.Application;
'8 Libraries i
1075 A 5 javafx.scene.Scene;
['§ Test Libraries 2
3 javafx.scene.control.Button;
7 javafx.scene.layout.StackPane;
8 - javafx.stage.Stage;
9
10
11
12 public class Laboratornal extends Application {
13
14 @Override
@ [ public veid start(Stage stage) throws Exception {
16 Button btn = new Button("Tests");
17 StackPane root = new StackPane();
. N 18 root.getChildren() .add (btn) ;
Laboratornal.java - Naviga... X —
1s Scene scene = new Scene(root, 600, 400);
Members v <e @ | 20 stage.setScene (scene) ;
& Laboratorna1 :: Application 21 stage.show() ;
& Laboratornal() EE }
@ main(Stringl] args) 23
© start(Stage stage) 1 Applicati

Manka c pannamum
Mavin "JAR"

TekCcToBbIV AOKYM...

11 Kb

2 Kb
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import javafx.scene.Group;

import javafx.scene.Scene;

import javafx.scene.control.Button;
import javafx.scene.control.CheckBox;
import javafx.scene.control.RadioButton;
import javafx.scene.control.Slider;
import javafx.scene.control. TextArea;
import javafx.scene.control. ToggleGroup;
import javafx.scene.effect.DropShadow;
import javafx.scene.layout.GridPane;
import javafx.scene.layout.Pane;

import javafx.scene.paint.Color;

import javafx.scene.text.Font;

import javafx.scene.text.FontWeight;
import javafx.scene.text. Text;

import javafx.stage.Stage;

/**

*

* @author Pashchenko D. V.
*/

public class Laboratornal extends Application {
Pane root_pane = new Pane(); //T'pymna ajist By3iiB ClCHU
Group group = new Group(); //I'pyna asst By3JIiB ClIEHH

//=== eNeMeHTH KepyBaHHS

Slider slider; //cnavinep

Button btn_inc; //KHOTIKA THKPEMEHTY
Button btn_dec; //KHOTIKA JEKPEMEHTY
//=== RadioButton

RadioButton rb_1; 111

RadioButton rb_2; 112

RadioButton rb_3; 113

/=== CheckBox

CheckBox cb_1; /11

CheckBox cb_2; 112

CheckBox cb_3; 113

/=== TextArea

TextArea textArea; /I micrinent
//===rpadika

DropShadow dropShadow; //TiHb

Text text; //TEeKCTOBUI HAMKC
//===paxyBau

int counter = 0;

int MAX_VAL = 50; //MakcuMallbHE 3HaUYEHHS paxyHKY

| R R R R T R T R R R T R T
//CtBOpeHHs By3miB (nNodes)

12
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private void Shadow() {
dropShadow = new DropShadow();  //cTtBoputH 00'€KT TiHi
dropShadow.setRadius(5.0); //oOKpyrIieHHS KYTiB TiHi
dropShadow.setOffsetX(5.0); [[3mimenns tini mo X ta 'Y
dropShadow.setOffsetY (5.0);
dropShadow.setColor(Color.GRAY); //xomip TiHi

private void CreateGraphNodes() {
//=== cTBOpUTH TiHb I BY3JIiB CIICHU
Shadow();
//===3acTocyBartu edeKT I BCiX BY3JiB IpyIu
//mns knmacy Pane TiHb He BCTaHOBIIOETHCS, TOMY B Pane momMicTimo
group = new Group();
group.setEffect(dropShadow);
//=== Hamnuc
text = new Text(); //CTBOPUTH TEKCT
text.setFont(Font.font("Arial", FontWeight.BOLD, 16));
text.setFill(Color.BLUE); //xomnip Tekcty

ToggleGroup tg = new ToggleGroup(); //rpyma ais RadioButton
rb_1 = new RadioButton("RadioButton 1");
rb_1.setToggleGroup(tg);

1

rb_2 = new RadioButton("RadioButton 2");
rb_2.setToggleGroup(tg);

rb_2.setSelected(true);

1

rb_3 = new RadioButton("RadioButton 3");
rb_3.setToggleGroup(tg);

[/[====== CheckBox

cb_1 = new CheckBox("CheckBox 1");
cb_2 = new CheckBox("CheckBox 2");
cb_3 = new CheckBox("CheckBox 3");

//====== KHOTNIKa THKPEMEHTY
btn_inc = new Button(); //CTBOPUTH KHOIIKY



btn_inc.setText("306i1bmuTu"); /[Hanuc Ha KHOMI
btn_inc.setLayoutX(120); //po3MillleHHs] KHOIIKK Ha CICHI
btn_inc.setLayoutY (200);

btn_inc.setTextFill(Color.BROWN));
btn_inc.setFont(Font.font("Arial”, FontWeight.BOLD, 12));

//====== KHOTIKa ICKPEMEHTY

btn_dec = new Button(); //CTBOPUTH KHOIKY
btn_dec.setText("3meHmuTtu"); /[Hanuc Ha KHOIII
btn_dec.setLayoutX(20); //pO3MillIEHHS] KHOIIKK Ha CIICHE

btn_dec.setLayoutY (200);
btn_dec.setTextFill(Color.BROWN));
btn_dec.setFont(Font.font("Arial", FontWeight.BOLD, 12));

//[====== niciuiei

textArea = new TextArea();
textArea.setLayoutX(290);
textArea.setLayoutY (20);
textArea.setPrefSize(200, 150);
textArea.setText("JIabopatopHas pabora Nel");
textArea.setWrapText(true);

//[====== Cnaiinep

slider = new Slider(); //cTBOpUTH claiaep
slider.setLayoutX(290); /l/koopauHaTH
slider.setLayoutY (200);

slider.setPrefWidth(200); //moBKWHa cralaepa
slider.setBlockIincrement(1.0); //onuuuis 3miHu
slider.setMajorTickUnit(10); //Benmuki mijeHHs Ha KA
slider.setMinorTickCount(5); //maini aineHHs Ha KA
slider.setMax(MAX_VAL); //mMakcuManbHi 3HAUYCHHS
slider.setMin(0); //MiHIMaJIbHI 3HAYCHHS
slider.setShowTickLabels(true); //moka3atu 3HaueHHS KA
slider.setShowTickMarks(true); //mokazatu mijieHHS KA
slider.setSnapToTicks(false); //ne nmpuB'sa3yBat K IiTeHHIM
//=== 1Hiiani3arlis ciaiaepa

slider.setValue(counter);  //BcTaHOBHTH MOB3YHOK Claiiiepy

//|====== cKOMIIOHYBATH CILICHY

GridPane gp = new GridPane(); //cTBOpUTH KOMITOHOBIIUK
gp.setHgap(50); //ar mo ropu3oHTAaI

gp.setVgap(10); //mar mo BepTUKasIi

gp.setPadding(new Insets(25, 0, 0, 20)); //BiacTynu Bix Kpato BikHa

//======NIOMICTHUTH 00'€KTH B KOMITOHOBIIIHK. (BY30JI, CTOBOCI[b, PSIIOK)

gp.add(rb_1, 0, 0); /IRadioButton
gp.add(rb_2, 0, 1);

gp.add(rb_3, 0, 2);

1

gp.add(cb_1, 1, 0); //CheckBox
gp.add(cb_2, 1, 1);
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gp.add(cb_3, 1, 2);

1
gp.add(text, 0O, 8); /Itexct
//======TIOMICTHUTH BCl BY30JI1 B KOPiHb

group.getChildren().addAll(gp, slider, btn_dec, btn_inc, textArea);
root_pane.getChildren().addAll(group);

//======Bi700pa3uTH BCTAHOBJICHI TapaMeTpH
toDisplay(counter);

private void onAction() {
T T
//[====== Button
//===O0poOHMK MO/IT HATUCKAHHS KHOIIKH
btn_inc.setOnAction((ActionEvent event) -> {
if (counter < MAX_VAL) {

counter +=1; [[301nb1IMTH paxiBHUK
} - . .
toDisplay(counter); //B110Opa3UTH 3HAYCHHS paxiBHUKA
b
//=== 00pOoOHUK MO1ii HATUCKAHHS KHOIIKH

btn_dec.setOnAction((ActionEvent event) -> {
if (counter > 0) {

counter -=1; [[3MeHIUTH TOBUIUHY JiHIT
toDisplay(counter); //Bi10Opa3uTH 3HAYCHHS paXiBHUKA
b
T
[[====== Slider

//=== 006poOHUK NOJil MOB3YyHKa cilaiepa
slider.valueProperty().addListener((observable) -> {
if (slider.isValueChanging()) {
counter = (int) slider.getValue(); //orpumaru 3HaYeHHS MOB3yHKA

toDisplay(counter); //BimOOpa3UTH 3HAYCHHS paXiBHHKA
}
b
T T
[/[====== CheckBox

//=== 06pobuuk noxii CheckBox_1
cb_1.setOnAction((ActionEvent event) -> {
if(ch_1.isSelected()){
textArea.appendText("\nBcranosneno CheckBox1");

Yelse{

15



textArea.appendText("\n3usto CheckBox 1");

}
hok

//=== 00pobuuk nojii CheckBox_2
cb_2.setOnAction((ActionEvent event) -> {
if(cb_2.isSelected()){
textArea.appendText("\nBcranosineno CheckBox2");
Yelse{
textArea.appendText("\n3usto CheckBox 2");
}
b

//=== 06pobuuk noxii CheckBox_3
cb_3.setOnAction((ActionEvent event) -> {
if(cb_3.isSelected()){
textArea.appendText("\nBcranosneno CheckBox3");
Yelse{
textArea.appendText("\n3usto CheckBox 3");
}
D

T T T

//====== RadioButton

//=== 06pobuuk noxii RadioButton_1

rb_1.setOnAction((ActionEvent t) -> {
textArea.appendText("\nBcranosieno RadioButton 1");

bk

//=== 06pobuuk moxii RadioButton_2
rb_2.setOnAction((ActionEvent t) -> {
textArea.appendText("\nBcranosieno RadioButton 2");

;

//=== 06pobuuk noxii RadioButton_3
rb_3.setOnAction((ActionEvent t) -> {
textArea.appendText("\nBcranosieno RadioButton 3");

b

//::::::::::::::::: == == =
public void toDisplay(double val) {
String s = Integer.toString(counter);

text.setText("PaxiBuuk: " +S); /[3HaueHHs paxiBHUKA
textArea.appendText("\nPaxiBuuk: " + s); /3Ha4eHHs paxiBHUKA
slider.setValue(counter); //BCTAaHOBHUTH TIOB3YHOK Claiijiepa
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@Override

public void start(Stage stage) throws Exception {
//======3aroJIoBOK BikHa
stage.setTitle("JTaboparopuas padota Nel. [Tamenko /. B.");
stage.setResizable(false); //pikcoBanuii po3mip
//[====== cTBOpUTH BY3JIU CLICHH 3 Tpa(iKoI0
CreateGraphNodes();
//[====== cTBOpUTH BY3JIU CLICHH 3 CJIECMCHTAMHU KEPYyBaHHsI
CreateControlNodes();
[/[====== cTBOpUTH OOPOOHUK NOII
onAction();
/lroot_pane.setOpacity(0.50);
[/[====== cTBOpUTH CIICHY 3 PO3MipaMH Ta KOJIbOPOM (OoHa
Scene scene = new Scene(root_pane, 500, 250, Color. TRANSPARENT);
//======TIOMICTUTH CIIEHY B BIKHO
stage.setScene(scene);
//======Bi100pa3UTH BIKHO
stage.show();

//::::::::::::::::: == == e s e e ————————
[l Bxin B mporpamy (3armyckae metos Start)
//:::::::::::: == == == e —— -_-=== e —
public static void main(String[] args) {
launch(args);
}
}

Kommisnsiist mporpaMu 34iCHIOETHCSI HATUCKAHHAM KHOTIKH F9.
Komminsnis 1 3anmyck nporpaMu 31HCHIOETHCS] HATUCKaHHSIM KHOTIKH F6.
CtBOpeHHs (ailiny, 1110 BUKOHYETHCS, 3MIMCHIOETHCA HATUCKAHHAM KHOMKHK F11.

KonTpoabHi nuTanns:

JlaTi KOpPOTKY XapaKTepHCTHKY MOBI IpOrpaMmyBaHHs Java.
[Mpusuauenns metoay launch(args).

[Tpusnauenns metomy Start(Stage primarystage).
[Mpu3Hauenns o0'exra Stage.

[Tpu3nauenns o0'exta Scene.
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JIABOPATOPHA POBOTA Ne2
Tema: CTBOPEHHA JOJATKA JUTA ITAPAJIEJIBHUX OBYUCJIEHD

Meta podotu: OnepxaTu HaBHYKHA CTBOPEHHS JI0IATKIB IS AapaJIeIbHUX 0OYUCIICHb.
3aBnaHHA:

CTBOPUTH MPOEKT.

Bubpatu kosip, TOBXHHY 1 IIUPUHY IPSIMOKYTHHKA BiJIOBITHO 70 BapiaHTa.
CtBopuTH 33/1a4i 1 TapayiesibHI TOTOKU OOYUCIIECHb.

Y KOKHOMY NOTOIIi OOYMCIUTH IUIONLY MPSIMOKYTHHKA B IIKCEIaXx.

B okpeMoMy 1oTo1i 00UMCIUTH CyMapHY IUIONLY NPSIMOKYTHHUKIB Y MIKCEax.
Bukonartu nporpamy

oakrwdE

TEOPETHUYHI BIIOMOCTTI:

Java peanizye BOymoBaHy MiITPUMKY 0araromoTOKOBOTO mporpamyBaHHs. baraTomoTokoBa
nporpama MiCTHTb ABi a00 OiJIbIIe YaCTHH, SKI MOKYTh BUKOHYBATHCS OJTHOYACHO.

Koxna uactuHa Takoi mporpamMu HaszuBaeTbesi motokoMm (Thread), i koxHuil moTik 3agae
OKpeMHI TMOTIK BHKOHAaHHA. [HaKmie Kaxyd4w, 0araTOmoOTOKOBICTh - 1€ crermiaiizoBaHa (opma
OaraTro3aga4HoCTI.

VY cepenoBUILI MOTOKOBOI 0araro3agadyHOCTI HAWMEHIIMM €JIIEMEHTOM KEPOBAaHOTO KOAY €
HOTIK.

Lle o3Ha4ae, 10 OHA MPOrpaMa MOXKe BUKOHYBATH JBl a00 OLiIbIIIe 3a7a4 OHOYACHO.

[Ile oxnieto mepeBaror 0araToMmoOKOBOCTI € 3BEJIEHHS 10 MIHIMyMYy 4Yacy odikyBaHHA. Lle
0COOJIMBO BAXKIJIMBO JUIS IHTEPAKTHBHUX MEPEKHUX CEPEIOBUIN, Y SKUX MpaIioe Java, ToMy mo B
HUX HAasBHICTh OYIKYBaHHS 1 IMPOCTOIB 3BMYaiiHE sSBUIIE. OJHONOTOKOBHUX CEpElIOBHILNAX MporpaMa
3MYIIEHa OYIKYBaTH 3aKIHYEHHS TAaKUX 3a/ay, Hepul HIXK NEpPEeXOJUTH A0 HACTYMHOI, HaBITh SIKIIO
OLIBIIIY YAaCTUHY Yacy Mporpama MpocTO0€, OYIKYIOUN BBEICHHS.

baraTonoTokoBicTh J0NOMAara€ CKOPOTHUTH Yac MPOCTOI0, OCKUIBKM IHIII MOTOKH MOXKYTh
BUKOHYBATHCS, TIOKH OJIUH OYIKYE.

Knac Thread i intepdeiic Runnable Thread, mo nomoBHioe #oro. baratomorokoBa cucrema
Java BOynoBaHa B kiac unnable. Kiac Thread iHkancysroe moTik BAKOHAHHSL.

[Ilo6 cTBOpHUTHM HOBHMI TOTIK, Mporpama MOBHHHA abo po3mupuTH kiac Thread, a6o
peanizyBatu iHTepdeiic Runnable.

Kiac Thread Bu3nauae kinbka METOJIB, SIKi TOMTOMAralTh YIPaBIATH MOTOKaMH. [10Tik Moxe
3HAXOJMTHCS B OJJHOMY 31 CTaHiB, I0O3HAYCHUX HACTYITHUMHU KOHCTaHTaMu kiacy Thread.State:

NEW — notik cTBOpeHwid, ane 1ie He 3ayIlleHuH;

RUNNABLE — noTik BUKOHYEThCS;

BLOCKED — norik 0710K0BaHMUIA;

WAITING — norik yekae 3akinueHHs poooTH iamoro notoky, TERMINATED — notik 3akiHYeHHH.

Knac Thread

VY knaci Thread Bicim koucTpykTopiB. OcHoBHmit 3 Hux, Thread(Threadgroup group,
Runnable target, String name, long stacksize); crBoproe moTik 3 iMeHeM Name, 1o HaJCKUTh TPYIT
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group i BukoHyrounit Meron run() o6'exra target. Ocranniit mapamerp, stacksize, 3amae po3mip creka
1 3aJICXKUTH B1Jl ONIEPAIiTHOT CHCTEMH.
Yci iHIII KOHCTPYKTOPH 3BEPTAOTHCS 0 HHOTO 3 TUM a00 1HIIUM mapaMmeTpom, piBauM Null:

Thread() — crBoproBanuii MoTik Oyne BUKOHYBATH CBili MeToa run();
Thread(Runnable target);

Thread(Runnable target, String name);

Thread(String name);

Thread(Threadgroup group, Runnable target, String name);
Thread(Threadgroup group, Runnable target);

Thread(Threadgroup group, String name).

IM's moToky Name He Mae HISKOrO 3HAYCHHs,, BOHO HE BHKOPHCTOBYETHCSA BipTYaJbHOIO
MAaIITMHOIO Java 1 3aCTOCOBYETHCS TIIBKH VISl PO3PI3HEHHS ITOTOKIB IMPOTpami.

[Ticnst cTBOpeHHs OTOKY ioro Tpeba 3amycTutd Metoaom Start(). BipryansHa mammua Java
MOYHE BUKOHYBAaTH MeTo run() mporo 06'ekta-motoky. I10Tik 3aBepIinTh poOOTY Micisi BAKOHAHHS
meroxy run().

[ToTik MOKHA IPUZYIMTUHUTH CTATHYHIUM METOJIOM:

sleep(long ms);

Ha MS MuTiCEKYH/I. SIKIIO0 00YKCTIOBaNIbHA CUCTEMA 3/IaTHA BiJIPaXOBYBAaTH HAHOCEKYHJIU, TO MOKHA
MPU3YIIUHATHY TOTIK 3 TOYHICTIO 10 HAHOCEKYH]I METOJIOM:

sleep(long ms, int nanosec);

Konmu mporpama Java craprye, HeralHO TOYMHAE BUKOHYBATHCS OJIMH TMOTIK. 3a3BUYail Horo
Ha3WMBaIOTh TOJOBHUM motokoM (main thread) mporpamu

Cmeopenus npsamMoKymHuKa

I'eomerpuuna ¢irypa Rectangle mpeacrapiena knaccom javafx.scene.shape.Rectangle,
EK3eMIUIAp SKOTO MO)KHAa CTBOPHTH 3a JOMOMOror kiacy-dabpuku RectangleBuilder a6o 3a
JIOTIOMOT'OI0 OZTHOTO 3 KOHCTPYKTOPIB:

Rectangle rectangle = new Rectangle();

Rectangle rectangle = new Rectangle(double width, double height);

Rectangle rectangle = new Rectangle(double width, double height, Paint fill);

Knac Rectangle mpencraBnse reomeTpuyHHil TPUMITHB - TPSIMOKYTHHK 1 Mae€, KpiMm
YCITaJIKOBAHUX BiJ] KJ1acy Shape BIIacTUBOCTEH, BJIACHI BIIACTUBOCTI:

A rcHeight, arcWidth, height, width, x, y.
Bractusocti X, Yy, height i width Bu3HauaroTh KoOpaMHATH 1 PO3MIpH MPSAMOKYTHHKA, a
BiactuBocti arcHeight i arcWidth mo3BonsitoTh CTBOpIOBaTH MNPSMOKYTHHK 13 3aKpyrJICHUMHU

KyTaMH, BCTAaHOBJIIOIOYHM BUCOTY 1 LIMPUHY IYTH KyTa MPSIMOKYTHHKA.

Ilomik 8uKOHaHHs CMBOPIOEMbCA | 3ANYCKAEMbCS 8 MAKULL CROCIO
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Thread th = new Thread(task);
th.setName(“IloTtok”);
th.start();

[lepen 3amyckoM y MOTOIl MOBHHHA OYTH PO3MIllIEHE 3a/a4a, sKa MOBHHHA OyTH BHKOHAHA.
CTBOpIOIOYM KiJIbKA MOTOKIB, y SIKMX 1HKAICYJbOBaHI BUKOHYBaHi 3aj1a4i, CTBOPIOETHCS TMapajieii3m
00YHCIICHB.

3aoaui cmeoproromsca 6 maxkuii cnocio:

Task<Void> task = new Task<Void>() {

@Override protected Void call() throws Exception { while (true) {
Platform.runLater(new Runnable() {

@Override public void run() {

//HE00XimHI OOUNCIICHHS

}
hok

//===3aTpuMKa

Thread.sleep(10);

}
}
+

B nmpuknani 3amaga mae tun <Void>, ToMy He MOBepTa€ 3HaYCHb. BIOK 00YUCIICHD
PO3MINIYETHCS B UEPry MOJii T1aThopMu.

[lepen 3akpUTTAM BiKHa HEOOX1HO 3YIMHUTH BCl 3alyIlEeH] TOTOKH B 00po0roBayl moii
3aKpUTTS BiKHA:

BkasiBku 10 BUKOHAHHSA J1a00paTOpHOI podoTH:

CTBOpUTH CBIl AUPEKTOPIN 115 BailsliB IPOEKTY.

CtBOpUTH MIPOEKT B IHTErpoBaHOMY cepenoBuiii po3poOku NetBeans IDE.
Bubpatu kosip, 1OBXHHY 1 IIUPUHY NIPSIMOKYTHHKA BIJIIOBITHO JI0 BapiaHTa.
CTBOpUTH NMPSMOKYTHHKH.

CtBopuTH 3a/1a4i 1J11 OOUNCIIEHb Y OTOKAX.

CtBOpUTH NapasienbHi TOTOKH 0OUNCIIEHb.

[TomicTuTH 3a1a4i U1 OOUUCIIEHB Y TIOTOKH.

VY K0XHOMY NOTOI(I OOYMCIUTH IUIONLY MPSIMOKYTHHKA B IIKCEax.

B okpeMoMy 1oTo11i 0OUMCIUTH CyMapHY IUIONTY MPSIMOKYTHHUKIB Y IMiKCeax.
0. CxoMmisitoBaTH 1 BUKOHATH MPOTpamy.

OO NoOaR~WNE

IIpukJjiag BUKOHAHHS NPOIrPaMHu

1. CTBOpHB NpOEKT Ta 0OpaB MPSIMOKYTHUK 3a BaplaHTOM

(moBxkuHa - 190 mikc., mmpuHa — 30 miKc., KOJip — pOXKEeBUH).

2. CTBOpUB NapaJieNbHi 3aj1aui Ta MOTOKH, Ki OOUUCIIOIOTh TUIONLY IPSIMOKYTHHUKIB, a TAKOX
OKpeMY 3a/1auy Ta MOTIK JJIT O0OUUCIICHHS 3arajbHOI TIJTOTIII.
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deacd SR 1

Mnouwi NPpAMOKYTHUKIB B nikcensx

5052 2675 3900 947
NMotok 1 NMotok 2 Motok 3 NMotok 4

—
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i Mortok 5 CymapHa nnowa: 12574 nikcenis

B | NaboparopHana patorta N22. NMawerko . B. s (| X
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JlicTuHT Iporpamm

Il JTabopaTopua po6oTa Ne 2
// class: Laboratorna2
/I Copyright (c) 2025 Pashchenko D. V.

package com.xemacscode.lab2;

import javafx.application.Application;
import javafx.application.Platform;
import javafx.scene.Group;

import javafx.concurrent. Task;

import javafx.event.EventHandler;
import javafx.scene.Scene;

import javafx.scene.effect.DropShadow;
import javafx.scene.layout.Pane;
import javafx.scene.paint.Color;
import javafx.scene.shape.Rectangle;
import javafx.stage.Stage;

import javafx.scene.input.MouseEvent;
import javafx.scene.text.Font;

import javafx.scene.text.FontWeight;
import javafx.scene.text. Text;

import javafx.stage.WindowEvent;

/**

*

* @author Pashchenko D. V.
*/
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public class Laboratorna2 extends Application {

Pane root = new Pane(); //T'pyma 1jst By3JIiB CIIEHH

Group group = new Group();  //I'pyna mist By3JIiB ClEHH

DropShadow dropShadow; //TiHB

int MAX_HEIGHT = 190; //MakcUMaJIbHE 3HAYEHHS JOBKUHU
//::::::::::::::::: == == .=/, .,
//CTBOpEHHS NPSIMOKYTHHUKIB

//::::::::::::::::: == == .=/, .,

private Rectangle createRectangle(double x, double y, double width, double height, Color color) {
Rectangle rectangle = new Rectangle(x, y, width, height);
rectangle.setFill(color);
return rectangle;

private void enableResize(Rectangle rectangle) {
rectangle.setOnMouseDragged((MouseEvent event) -> {  //3mina po3mipy npu 3aTHCKaHHI
KJIABIIINA MMIIIL
double newHeight = event.getY/() - rectangle.getY(); //O6uucnenns po3mipy
if (newHeight > 1 && newHeight <= MAX_HEIGHT) { //TlepeBipsiemo po3mip
rectangle.setHeight(newHeight); //3amaeMo HOBUH pO3MIp

}
hok

private Task startCalculationTask(Rectangle rectangle, Text text) {
Task<Void> task = new Task<>() {
@Override
protected Void call() throws Exception {
while (true) {
Platform.runLater(() -> {
int area = (int) (rectangle.getWidth() * rectangle.getHeight()); //O6uncnenns miory
MPSIMOKYTHUKA
text.setText((Integer.toString(area))); //BuBig pe3ynbTary
b
Thread.sleep(100); // 3arpumka Mi>k 0OUHUCIICHHIMHI
}
}
Y
Thread thread = new Thread(task); /CtBopenHs moToKy
thread.setDaemon(true); //TloTok mpalitoe Ha (POHI OCHOBHOT'O MOTOKY NMPOrpaMu
thread.start(); //3armyck MOTOKY
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return task;

//::::::::::::::::: == == T
private Task startTotal Task(Text total Text, Rectangle... rectangles) {
Task<Void> task = new Task<>() {
@Override
protected Void call() throws Exception {
while (true) {
Platform.runLater(() -> {
int totalArea = 0;
for (Rectangle rect : rectangles) {
totalArea += (int)(rect.getWidth() * rect.getHeight());  //O6uucneHHs 3aranbHOI

¥

total Text.setText("Cymapna miormma: " + totalArea + " mikcenis"); //Busin

TUIOLLI

pe3yabTaTy

b
Thread.sleep(100); // 3arpumka Mixk 00UHUCITCHHAMHI
}
}

h
Thread thread = new Thread(task); /CtBopeHHs MOTOKY
thread.setDaemon(true); //TloTok mpaifioe Ha GOHI OCHOBHOTO TIOTOKY IIPOTPaMH
thread.start(); //3arycK moToKy

return task;

private Text createText(Rectangle rectangle, String initial Text) {
Text text = new Text(rectangle.getX(), rectangle.getY () - 25, initialText); //cTBopeHHSs TEKCTY
text.setFont(Font.font("Arial", FontWeight.BOLD, 16)); //Po3mip TekcTy Ta mpudT, )KUPHICTH

TEKCTY

text.setFill(Color.RED); //Komnip Tekcty
return text;

}

//mami Tak camo

private Text createLabel(Rectangle rectangle, String initial Text) {
Text textLabel = new Text(rectangle.getX() - 10, rectangle.getY() - 5, initial Text);
textLabel.setFont(Font.font("Arial", FontWeight.BOLD, 16));
textLabel.setFill(Color.GRAY);
return textLabel;

¥

private Text createTotal Text(String initial Text) {
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Text total Text = new Text(125, 320, initial Text);

total Text.setFont(Font.font("Arial”, FontWeight. BOLD, 16));
total Text.setFill(Color.RED);

return total Text;

ks

private Text createTotal TextThreadText(String initial Text) {
Text threadText = new Text(50, 320, initial Text);
threadText.setFont(Font.font("Arial", FontWeight.BOLD, 16));
threadText.setFill(Color. GRAY);
return threadText;

¥

private Text createTopText(String initial Text) {
Text topText = new Text(95, 20, initial Text);
topText.setFont(Font.font("Arial", FontWeight.BOLD, 16));
topText.setFill(Color.RED);
return topText;

private void Shadow() {
dropShadow = new DropShadow();  //cTBoputu 00'€KT TiHi
dropShadow.setRadius(10.0); //OKpYTJIeHHS KYTiB TiH1
dropShadow.setOffsetX(7.0); /[3mimmennst Tini mo X ta 'Y
dropShadow.setOffsetY (10.0);
dropShadow.setColor(Color.GRAY);  //xomnip TiHi

@Override

public void start(Stage stage) throws Exception {
//CTBOpEHHS TiH1
Shadow();

/I CTBOpeHHS MPSIMOKYTHHKIB

Rectangle rectl = createRectangle(50, 70, 30, 190, Color.PINK);
Rectangle rect2 = createRectangle(150, 70, 30, 190, Color.PINK);
Rectangle rect3 = createRectangle(250, 70, 30, 190, Color.PINK);
Rectangle rect4 = createRectangle(350, 70, 30, 190, Color.PINK);

//CTBOpEHSH TEKCTIB
Text topText = createTopText("ITiomi mpsIMOKYTHUKIB B MiKcemsIX");

Text rect1Text = createText(rectl, "0");
Text rectlLabel = createLabel(rectl, "Tlotok 1");
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Text rect2Text = createText(rect2, "0");
Text rect2Label = createLabel(rect2, "Tlotok 2");
Text rect3Text = createText(rect3, "0");
Text rect3Label = createLabel(rect3, "Tlotok 3");
Text rect4Text = createText(rect4, "0");
Text rect4Label = createLabel(rect4, "Tlotok 4");

Text total Text = createTotal Text("Cymapna miomia: 0 mikcemis");
Text threadText = createTotal TextThreadText("Tlorok 5");

/[3acTocyBaHHS MOXIIUBOCTI 3MiHU PO3MIipY NMPSIMOKYTHHKIB
enableResize(rectl);
enableResize(rect2);
enableResize(rect3);
enableResize(rect4);

//[lomaBaHHS €IEMEHTIB B TPYILY

group.getChildren().addAll(rectl, rect2, rect3, rect4,
rectlText, rectlLabel, rect2Text, rect2Label,
rect3Text, rect3Label, rect4Text, rect4Label,
topText, total Text, threadText);

//3acTocyBaHHS TiHI IO €IEMEHTIB
group.setEffect(dropShadow);

/I TonaBaHHs eJ€EMEHTIB HA MTaHENb
root.getChildren().addAll(group);

I/l CTBOpEHHS ClieHH
Scene scene = new Scene(root, 420, 350, Color. TRANSPARENT);

// BcTaHOBIICHHS CLIEHH Ta BiJJOOpaKCHHS BiKHA
stage.setTitle("JlabopaTopuas padora Ne2. ITarenxko /1. B.");
stage.setScene(scene);

stage.show();

// BukoHaHHsI 00YHCIIEHb Y TIOTOKAaX

Task taskl = startCalculationTask(rectl, rect1Text);

Task task2 = startCalculationTask(rect2, rect2Text);

Task task3 = startCalculationTask(rect3, rect3Text);

Task task4 = startCalculationTask(rect4, rect4Text);

Task taskb = startTotal Task(total Text, rectl, rect2, rect3, rect4);

//3aKkpuTTS 3a7a4 IPU 3aKPUTTI BIKHA MPOTPaMHU
stage.setOnCloseRequest(new EventHandler<WindowEvent>() {
@Override
public void handle(WindowEvent event) {
taskl.cancel();
task2.cancel();
task3.cancel();
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task4.cancel();
task5.cancel();
System.out.printin(*Threads closed"); //TToBinomiieHHs B KOHCOJIb PO 3aKPUTTS 32124

}
b
}
//::::::::::::::::: == == —_ "= === -_-—-——=
/] Touka BXxomay B mporpamy (3amyckae Meto/ start)
//::::::::::::::::: == == —_ "= === -_-—-——=
public static void main(String[] args) {
launch(args);
BAPIAHTU:
JloBxuna, |[[Hupuna, [Komip
miKe miKC
0 (110 20 HEePBOHUI
1 1120 30 Cipuit
2 [130 A0 CHHII
3 [140 50 BEeJICHUN
4 1150 60 [KaBOBUI
5 160 60 HOpPHUI
6 (170 o0 (biosieTOBUI
7 |180 40 OIIaKUTHUH
8 [190 30 pO>KEBUI
9 [200 20 TEeMHO-Cipuit
KonTpoabHi nuTanns:
1. Tlopsimok cTBOpeHHS MPSIMOKYTHHKA 1 TEKCTOBOTO 00'€KTA.
2. Tlopsmok CTBOpEHHS 3ajadi Jisl OOUNCIICHb.
3. Tlopsaok cTBOpEHHs 1 3aIyCKY MOTOKIB OOYMCIIEHb.
4. Tlopsaok 3aKpUTTS MOTOKIB MPY BUXO/1 13 IPOrpaMHu.
5. TlpusHaueHHS 3aTPUMKU B UK BHKOHAHHS 33]1a4i.



JIABOPATOPHA POBOTA Ne3

Tema: KEPYBAHHS ITPOLIECOM ITAPAJIEJIbBHMX OBUUCJIEHD

Merta pobotu. Oznepxatu HaBUYKU KEPYBaHHSA MIPOLIECOM MapaeIbHUX O0UUCIICHb.

3aBaaHHA:

CTBOpUTH IIPOEKT.

Bubpatu koip, T0BXHHY 1 IMPUHY NMPSIMOKYTHHUKA BIJIIMOBIIHO JI0 BapiaHTa.
CrtBopuTH 33124y 1 HapajieabHi IOTOKA OOYHCIICHb.

VY KOKHOMY NOTOII1 OOYMCIUTH ILIONLY MPSIMOKYTHHKA B IIKCEaX.

B okpeMomMy moToI1i 00YMCIUTH CyMapHY TUIOILY MPSMOKYTHHKIB Y MiKCenax.
Bukonaru nporpamy

o E

TEOPETHUYHI BIIOMOCTT:

CTBOpEHHS TOTOKY

Java 1111 1pOro BU3HAYEHO J1Ba 00pasy.
1. 3a momomoroto pearizaiiii intepgeiicy Runnable.
2. 3a 10moMororo po3imMpeHHs kiaacy Thread.

Bukxopucmanns inmepgheiicy Runnable ons cmeopenns nomoky

HaiinpocTimmuit crnoci® CTBOpeHHST MOTOKY - II€ OTOJIOIICHHS KJacy, SKUH peanizye
iHTepdeiic Runnable.

MoxHa CTBOPUTH TMOTIK 3 Oyap-siKoro o0'ekTa, SKUM peanizye iHTepdelc peamizyBaTu
intepdeiic Runnable, kiac moBUHEH OTOJOCUTH €UHUI MeTO run().

VYcepenuni metoy run() tTpeda BU3HAYMTH KOJI, KU, OyJe BAKOHYBATUCS B IOTOLI.

Meron run() BCTaHOBIIOE KpamkKy BXOAY JJIS IHIIOTO, MapajelbHOrO TOTOKY YyCepeauHi
nporpamu. Llei moTik 3aBepIINThCs, KOJIU METO/ run() MOBEpHE KEPyBaHHS.

[Ticns Toro sik OyJe oroJolIeHH Kiiac, skuil peani3ye intepdeiic Runnable, tpeba crBopuTn
o0'ext Ty Thread i3 poro kiacy. Y kiaci Thread BusHadeHo KiibKka KOHCTPYKTOPIB.

Toi, sIKMif MOBHHEH BUKOPUCTOBYBATHUCS B IbOMY BUIAJIKY, BUTIISAAAE TAKUM YHHOM.

Thread(Runnable 06'ekt_notoky, String im's_MoTOKY)

VY 11poMy KOHCTPYKTOP1 O0'€KT MOTOKY — I €K3eMIUISp Kiacy, KMl peanidye iHTepdeiic
Runnable. Bin Bu3Hauae, e MOYHETHCS BUKOHAHHS MOTOKY. IM's HOBOTO MOTOKY NEpeaeThcs B
napameTpi iMeH1_TOTOKY.

ITicna Toro sk HOBUHM MOTIK OyAe CTBOpEHHH, BiH HE 3aIMyCKAa€TbCs TOTH, MOKU He Oyre
BUKJIMKaHU# MeTox start(), oroyomenuii y kiaci Thread.

Merton start() BUKOHYE BUKJIUK MeTOy run().
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IIpuknaag BUKOHAHHS IPOrpamMu

1. CTBOpHUB MPOEKT Ta 0OpaB MPSMOKYTHHK 32 BapiaHTOM

(moBxkuHa - 190 mikc., mmpunra — 30 TIKC., KOJIIP — POKEBHI).

2. CTBOpUB MapaJieNbHi 3aj1a4i Ta MOTOKH, SKi OOUUCIIOIOTH TUIONLY IPSIMOKYTHHUKIB, @ TAKOX
KEpyBaHHS HUMH, a TAKOK OKPEMY 33/1a4y Ta IMOTOK JJIsl 00YHMCIICHHS 3arajJbHO]T IIIOII.

JlictuHr nporpamu

/[ JTabopatopua podota Ne 3
/[ class: Laboratorna3
/I Copyright (c) 2025 Pashchenko D. V.

package com.xemacscode.lab3;

import javafx.application.Application;
import javafx.application.Platform;
import javafx.scene.Group;

import javafx.concurrent. Task;

import javafx.event.EventHandler;
import javafx.scene.Scene;

import javafx.scene.control.RadioButton;
import javafx.scene.control. ToggleGroup;
import javafx.scene.effect.DropShadow;
import javafx.scene.layout.Pane;

import javafx.scene.paint.Color;

import javafx.scene.shape.Rectangle;
import javafx.stage.Stage;

import javafx.scene.input.MouseEvent;
import javafx.scene.text.Font;

import javafx.scene.text.FontWeight;
import javafx.scene.text. Text;

import javafx.stage.WindowEvent;

/**

*

* @author Pashchenko D. V.

*/
//::::::::::::::::::::::::: == T
//TonoBHUI Ki1ac
//::::::::::::::::::::::::: == T
public class Laboratorna3 extends Application {

Pane root = new Pane(); //T'pyma a1 By3JiB CIIEHH

Group group = new Group();  //I'pyna st By3JiB ClieHU

DropShadow dropShadow; //Tiab

int MAX_HEIGHT = 190; //MakcUMaJIbHE 3HAYEHHS JOBKUHU

Thread[] threads = new Thread[4]; //T'pyna notokis
Task<Void>[] tasks = new Task[4]; //Tpymna 3agau

boolean[] taskActive = {false, false, false, false};

//TIpamopy aKTHBHOCTI 3a/1a4/TTOTOKIB
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private Rectangle createRectangle(double x, double y, double width, double height, Color color) {
Rectangle rectangle = new Rectangle(X, y, width, height);
rectangle.setFill(color);
return rectangle;

private void enableResize(Rectangle rectangle, int index) {
rectangle.setOnMouseDragged((MouseEvent event) -> { //3mina po3mipy IpH 3aTUCKaHHI
KJIABIIINA MMIIIL
if('taskActive[index]) { //TlepeBipka 4u yBikHEHA 3a/1a4a
return;

}

double newHeight = event.getY/() - rectangle.getY(); /O6uucnents po3mipy
if (newHeight > 1 && newHeight <= MAX_HEIGHT) { //IlepeBipsiemo po3mip
rectangle.setHeight(newHeight);

private void startCalculationTask(Rectangle rectangle, Text text, int index) {
tasks[index] = new Task<>() {
@Override
protected Void call() throws Exception {
while (true) {
if (taskActive[index]) { //mepesipka, sKIII0 337a4a aKTHBHA
Platform.runLater(() -> {
enableResize(rectangle, index); //3acTtocyBaHHs MOXKJIUBOCTI 3MiHH PO3MIipy
MPSIMOKYTHHUKIB
int area = (int) (rectangle.getWidth() * rectangle.getHeight()); /OGuucnenns
IUIOINY IIPSIMOKYTHHKA
text.setText(Integer.toString(area)); //BuBix pe3ynbrary
b

¥

else {
rectangle.setHeight(3); //BcranoBieHHs MiHIMAIBHOT BHCOTH MPSIMOKYTHHKA, SIKIIIO
3a7a4a BAMKHEHA
text.setText(Integer.toString(0)); //BcTaHoBIeHHS TUIOIIWHA MPSAMOKYTHHUKA HYJIb,
SIKIIO 3a/1a4a BAMKHEHA
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Thread.sleep(100); // 3arpumka Misk 00UHCIEHHAMUI

}
}
I3
threads[index] = new Thread(tasks[index]); //CtBopeHHS TOTOKY
threads[index].setDaemon(true); //Tlotok npaiitoe Ha GOHI OCHOBHOTO MOTOKY ITPOTPaMu
threads[index].start();//3amyck moToky

private Task startTotal Task(Text total Text, Rectangle... rectangles) {
Task<Void> task = new Task<>() {
@Override
protected Void call() throws Exception {
while (true) {
Platform.runLater(() -> {
int totalArea = 0;
for (Rectangle rect : rectangles) {
totalArea += (int)(rect.getWidth() * rect.getHeight());//O6uucnenns 3aranbHOl

TUTOIIN
}
total Text.setText("Cymapna mioma: " + totalArea + " mikcenis"); //Busin pe3yabraty
b;
Thread.sleep(100); // BarprMka Mix 0OOUUCICHHAMHE
}
}
h
Thread thread = new Thread(task); /CteopeHHs HOTOKY
thread.setDaemon(true); //TloTok mpairioe Ha GOHI OCHOBHOTO TOTOKY HPOrpaMu
thread.start(); //3amycK OTOKY

return task;

private Text createText(Rectangle rectangle, String initialText) {
Text text = new Text(rectangle.getX(), rectangle.getY() - 25, initialText); //cTBopeHHs TEeKCTY
text.setFont(Font.font("Arial", FontWeight.BOLD, 16 //Po3wmip TekcTy Ta mpudT, )KHUPHICTH

TEKCTY

text.setFill(Color.RED); //Koxip Tekcty
return text;

}

/mani Tak camo

private Text createLabel(Rectangle rectangle, String initial Text) {
Text textLabel = new Text(rectangle.getX() - 10, rectangle.getY() - 5, initial Text);



textLabel.setFont(Font.font("Arial", FontWeight.BOLD, 16));
textLabel.setFill(Color.GRAY);
return textLabel;

¥

private Text createTotal Text(String initial Text) {
Text total Text = new Text(125, 320, initial Text);
total Text.setFont(Font.font("Arial", FontWeight. BOLD, 16));
total Text.setFill(Color.RED);
return total Text;

ks

private Text createTotal TextThreadText(String initial Text) {
Text threadText = new Text(50, 320, initial Text);
threadText.setFont(Font.font("Arial”, FontWeight.BOLD, 16));
threadText.setFill(Color. GRAY);
return threadText;

}

private Text createTopText(String initial Text) {
Text topText = new Text(95, 20, initial Text);
topText.setFont(Font.font("Arial", FontWeight.BOLD, 16));
topText.setFill(Color.RED);
return topText;

private void createRadioButtons(Rectangle rectangle, int index) {
ToggleGroup toggleGroup = new ToggleGroup();//CTBopeHHs 00'eKTa rpyra MepeMHKaYiB

//T'pyria nepeMuKadiB, siki BMUKAIOTh 3a/]1a41/TIOTOKA

RadioButton enableButton = new RadioButton("YBimMkuyTn");

enableButton.setToggleGroup(toggleGroup); //lomaBaHHs 10 rpymnu

enableButton.setLayoutX(rectangle.getX() - 15); /TTo3utist mo X ta Y

enableButton.setLayoutY (350);

enableButton.setOnAction(e -> taskActive[index] = true); //IlogaBaHHs MO/Ii1 aKTUBHOCTI
IepeMuUKada

//T pyna nepeMuKadiB, siKi BAMUKAIOTh 3a/1a41/IOTOKH
RadioButton disableButton = new RadioButton("Bumkuytu");
disableButton.setToggleGroup(toggleGroup);
disableButton.setSelected(true); //YBiMKHYTHIT 32 3aMOBYYBaHHAM
disableButton.setLayoutX(rectangle.getX() - 15);
disableButton.setLayoutY (370);

disableButton.setOnAction(e -> taskActive[index] = false);

group.getChildren().addAll(enableButton, disableButton); ///lonaBanHs nepeMuKadiB Ha
MaHelb
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private void Shadow() {
dropShadow = new DropShadow();  //cTtBoputh 00'€KT TiHi
dropShadow.setRadius(10.0); //OKpYTJICHHSI KYTiB TiH1
dropShadow.setOffsetX(7.0); [[3mitmenns tini mo X ta Y
dropShadow.setOffsetY (10.0);
dropShadow.setColor(Color.GRAY); //xomip TiHi

@Override

public void start(Stage stage) throws Exception {
//CTBOpEHHS TiHi
Shadow();

I/l CTBOpEHHS MPSIMOKYTHUKIB

Rectangle rectl = createRectangle(50, 70, 30, 3, Color.PINK);
Rectangle rect2 = createRectangle(150, 70, 30, 3, Color.PINK);
Rectangle rect3 = createRectangle(250, 70, 30, 3, Color.PINK);
Rectangle rect4 = createRectangle(350, 70, 30, 3, Color.PINK);

//CTBOpEHSIH TEKCTIB
Text topText = createTopText("TIomi TPAMOKYTHHKIB B miKcensax');

Text rect1Text = createText(rectl, "0");
Text rectlLabel = createLabel(rectl, "ITorok 1");
Text rect2Text = createText(rect2, "0");
Text rect2Label = createLabel(rect2, "TTorok 2");
Text rect3Text = createText(rect3, "0");
Text rect3Label = createLabel(rect3, "Tlotok 3");
Text rect4Text = createText(rect4, "0");
Text rect4Label = createLabel(rect4, "Tlotok 4");

Text total Text = createTotal Text("Cymapna miomia: 0 mikcemis");
Text threadText = createTotal TextThreadText("ITorok 5");

//CtBopenns RadioButtons

createRadioButtons(rectl, 0);
createRadioButtons(rect2, 1);
createRadioButtons(rect3, 2);
createRadioButtons(rect4, 3);

//JlonaBaHHS €J€MEHTIB B IpyIy
group.getChildren().addAll(rectl, rect2, rect3, rect4,
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¥

¥

rectlText, rectllLabel, rect2Text, rect2Label,
rect3Text, rect3Label, rectdText, rect4Label,
topText, total Text, threadText);

//3acTocyBaHHS TiHi 10 €IEMEHTIB
group.setEffect(dropShadow);

/I JonaBaHHs €JIEMEHTIB Ha MTaHEb
root.getChildren().addAll(group);

/I CTBOpeHHS clieH!
Scene scene = new Scene(root, 420, 400, Color. TRANSPARENT);

// BcTaHOBJICHHS CIICHH Ta Bi0OpasKeHHS BiKHA
stage.setTitle("JTaboparopnas padora Ne3. ITamenxo /1. B.");
stage.setScene(scene);

stage.show();

/| BuxoHaHHSsI 00YMCIICHb Y TIOTOKAX
startCalculationTask(rectl, rectlText, 0);
startCalculationTask(rect2, rect2Text, 1);
startCalculationTask(rect3, rect3Text, 2);
startCalculationTask(rect4, rect4Text, 3);

Task taskb = startTotal Task(total Text, rectl, rect2, rect3, rect4);

//3aKkpuTTS 33724 IPU 3aKPUTTI BIKHA MPOTPaMHU
stage.setOnCloseRequest(new EventHandler<WindowEvent>() {
@Override
public void handle(WindowEvent event) {
for (Task task : tasks) {
task.cancel();
}
task5.cancel();
System.out.printIin(*Threads closed"); //TIoBinomMiieHHs B KOHCOJIb PO 3aKPUTTS 33139

public static void main(String[] args) {

launch(args);
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ocoukrwhE

KoHTpoJibHI nUTaAHHSA:

Criocobu CTBOpPEHHS OTOKIB.

[Ipusnauenns iHTepdeiicy Runnable.
[Mpuznauenns kiacy Task.

KepyBanHs motokamu B 10JaTKy.

BunaneHss moTokiB MpH 3aKpUTTI BiKHA JJOJaTKA.

BAPIAHTU:

Jlopxuna, [[llupuna, [Komip

MiKC iKC
0 |110 20 HePBOHMIA
1 1120 30 Cipuit
2 (130 40 CUHII
3 (140 50 BEIICHHIA
4 1150 60 KaBOBHI1
5 1160 60 MOpHUI
6 (170 50 (hiosreToBHI
7 1180 40 OJIaKMTHUI
8 190 30 posxeBuit
9 [200 20 TEeMHO-CipUii
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JIABOPATOPHA POBOTA Ne 4

Tema: IIAPAJIEJIBHI OBYUCIIEHHA B BAI'ATOIIPOHECOPHUX CHUCTEMAX.

TEXHOJIOI'A FORK-JOIN

Mera poGoru: OpepxaTd HaBUUKH CTBOPEHHS  MapajelibHUX  OOYUCIEeHb Yy

0araTonpoIeCOPHUX CHCTEMAaX.

N

3aBnaHHA:

CtBopuTH JOJATOK, IO peani3ye TapajeibHi OOYUCICHHS B 0araToOmpoIeCOPHHUX
cucTeMax.

PeanizyBaTu mapaseni3m Ha piBHI OKpEMHX IPOIIECOPIB.

3pobuTH aHaji3 pe3yJbTaTiB BUKOHAHHS IMapajeIbHUX OOYMCIICHb JJIS OJHOTO 1 JEKIJIbKOX
MIPOIIECOPIB.

3pobuTH aHami3 ePEeKTHBHOCTI BUKOPHUCTAaHHS BEJIMKOI KUIBKOCTI MapayielbHUX MOTOKIB
00YHCIICHB.

3poOUTH BHCHOBOK PO ONTHMAIbHY KUIBKICTH IPOLIECOPIB B OOYUCIIOBATBHIN CHUCTEMI 3
MOTJISIAY CIIBBITHOILIEHHS €)eKTUBHOCTI/BapTOCTI.

3poOuTH BUCHOBOK PO ONTHMAIBHY KUIBKICTh IOTOKIB B OOYHCIIOBAJILHIA CHCTEMI IS
ONTUMAaIBHOI KIJILKOCTI ITPOIIECOPIB.

TEOPETHUYHI BIIOMOCTTI:

Fork-Join - meTon, 3aCTOCOBYBaHHI y KOMYHIKAI[ITHUX 1 KOMITIOTEPHUX CHCTEMax i CIIY)KHTh

IUTSL IPOTHO3YBaHHSI MMPOIYKTUBHOCTI BUKOHAHHS BEJIUKOI KITBKOCTI poO0OUnX 3a1ad.

Merton mojsrae B TOMY, IO KOXHa 3aJa4da p036I/IBa€TBCH Ha Oe3miu CI/IHXPOHi3OBaHI/IX 3aaay,

SIK1 0OpOOJIIOTHCS TTapaiesIbHO Ha PI3HUX CepBepax.

CYTB METOAY NPOCTa: BCJIIMKA 3a/iavya p036I/IBa€TBCH Ha 3az[a11i IIOMCHIIIC, Ti, Yy CBOIO 4UEpry, Ha

e OubII apiOHI 3a71a4i, 1 TaK JOTH, TTOKH 11€ Ma€ CEHC.

Y camoMy KiHII OTpMMaHa TpHBiaJibHA 3aJauya BUKOHYETbCS THOCHiOBHO. [laHmii eran

HazuBaeThes Fork

€3yJIbTaT BUKOHAHHA HOCJ'Ii,Z[OBHI/IX 3aga4 00 €EJHYETHCA BIro 10 JIAHLFOKKY, IIOKU HE BUIIE
P o'

piIIEHHs caMOi BEpXHbOI 3a/1a4i.

Januii eran Ha3uBaeTbes Join. BUkoHaHHS BCiX 3a/1ad BiZJOYBaeThCs MapaiebHO.

IIpukjax BUKOHAHHS IPOrpaMu

CTBOpUB NPOEKT, IKUI OOUHUCITIOE CepeiHE apUPMETHUHE.

JlicTuHr mporpamu

Il JTabopaTtopHa poboTa Ne 4
/[ class: Laboratorna4
/I Copyright (c) 2025 Pashchenko D. V.

package com.xemacscode.lab4;

import javafx.application.Application;
import javafx.scene.Scene;
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import javafx.scene.control.*;
import javafx.scene.layout.*;
import javafx.stage.Stage;

import java.util.Random;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent. TimeUnit;
import javafx.application.Platform;
import javafx.scene.Group;

import javafx.scene.effect.DropShadow;
import javafx.scene.paint.Color;

import javafx.scene.text.Font;

import javafx.scene.text.FontWeight;
import javafx.scene.text. Text;

/**

*

* @author Pashchenko D. V.

*/

public class Laboratorna4 extends Application{

Pane root = new Pane(); //T'pyma ajsi By3JiB CIICHH

Group group = new Group();  //T'pyna s By3JiB ClieHH

DropShadow dropShadow; //TiHb

GridPane processorGrid = new GridPane(); //T'pyna mis CheckBox

Text arraySizeText; //Po3mip MacuBa TEKCT

Text threadCountText; //KinpKiCTh TTOTOKIB TEKCT
//::::::::::::::::: == == s
//TiHb

//::::::::::::::::: == == s

private void Shadow() {
dropShadow = new DropShadow();  //cTBopuTH 00'€KT TiHi
dropShadow.setRadius(10.0); //OKpyTJeHHs KYTiB TiHI
dropShadow.setOffsetX(7.0); /[3mimennst Tini mo X ta’Y
dropShadow.setOffsetY (10.0);
dropShadow.setColor(Color.GRAY); //komnip TiHi

//::::::::::::::::: == == T T T T
public void calculateAverage(TextField arraySizeField, TextField threadCountField,
TextArea resultArea, CheckBox[] processorCheckboxes) {

try {

int arraySize = Integer.parselnt(arraySizeField.getText());//Otpumye int 3HaUYEHHS 3 TEKCTY

int threadCount = Integer.parselnt(threadCountField.getText());
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0\n");

//TlepeBipKka po3Mipy MacuBY Ta KiIBKOCTI IIOTOKIB
if (arraySize <=0 || threadCount <= 0) {
resultArea.appendText("Po3mip MacuBy Ta KiIBKICTh MOTOKIB MatOTh OyTH OIJIBIIMMH 3a

return;

}

//TlepeBipka, siKi mpoliecopr BUOpaHi
boolean[] processors = new boolean[processorCheckboxes.length];
int activeProcessorCount = 0; // JliuniapHHK 0OpaHHX MPOLIECOPIB
for (int i =0; i < processorCheckboxes.length; i++) {

processors[i] = processorCheckboxes][i].isSelected();

if (processors[i]) {

activeProcessorCount++;
}

}

//SIKII0 O0IeH TpoIecop He BUOpaHUit

if (processors.length == 0) {
resultArea.appendText("Byap sacka, 06epiTh x04a 6 oaun mporecop.\n™);
return;

}

//T'eHepallis MacUBY BUITaIKOBUX YHCET
double[] array = new double[arraySize];
Random random = new Random();
for (inti=0; i <arraySize; i++) {
array[i] = random.nextDouble() * 10000000; //Bumnaakosi uuciaa Bix 0 10 10000000
}

long startTime = System.nanoTime(); //ITouaTkoBuii yac

//Po3moai 00YnciIeHs MK IOTOKAMU
int effectiveThreadCount = threadCount * activeProcessorCount; // 30uIbIIEHHS KITBKOCTI

MTOTOKIB 3aJIE5KHO B1J1 ITPOLIECOPIB

ExecutorService executor = Executors.newFixedThreadPool(effectiveThreadCount);
double[] partialSums = new double[effectiveThreadCount];
int chunkSize = arraySize / effectiveThreadCount;

for (int th = 0; th < effectiveThreadCount; th++) {
final int start = th * chunkSize;
final int end = (th == effectiveThreadCount - 1) ? arraySize : start + chunkSize;
final int index = th;

executor.submit(() -> { //3aBmaHHs I KOKHOTO ITOTOKY
double sum = 0;
for (int i = start; i <end; i++) {
sum += array[i];

partialSums[index] = sum;
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i
}

executor.shutdown();//3aBepiiieHHsI BAKOHAHHS ITOTOKIB
executor.awaitTermination(1, TimeUnit. MINUTES);

//OGuunCIeHHs 3aTalbHOI CYMH Ta CEPEIHOTO 3HAYCHHS
double totalSum = 0;
for (double sum : partialSums) {

totalSum += sum;

ks

double average = totalSum / arraySize;

long endTime = System.nanoTime(); //KinieBuii yac BUKOHAHHS
long duration = TimeUnit. NANOSECONDS.toMillis(endTime - startTime); /Yac
BUKOHAHHS B MUTICEKYHaX

//BuUBeZIeHHsI pe3yJbTaTiB

Platform.runLater(() -> {
resultArea.appendText("Cepenne 3nauenns:\n" + average + "\n");
resultArea.appendText("Uac Bukonanus:\n" + duration + " mc\n");

bk

//O6poOKa MOMUJIOK BBEICHHS
} catch (NumberFormatException e) {
resultArea.appendText("Byap nacka, BBEiTh KOPEKTHI YHCIIOBI 3HAYCHHS 11 PO3MIPY
MacuBY Ta KiJIbKOCTI MOTOKiB.\N");
//O6po0Ka nepepruBaHHs BUKOHAHHS
} catch (InterruptedException e) {
resultArea.appendText("O6uucnenns Oyno nepepsano.\n"”);

//CTBOpEHHS eNIeMEHTIB iHTep(eiicy

//::::::::::::::::: == == - - =T

//CTBOpEHHS NIAMKCY AJIs IPOLECOPIB

private Text createProcessorsText(String initial Text) {
Text processorsText = new Text(30, 20, initial Text);
processorsText.setFont(Font.font("Arial”, FontWeight.BOLD, 16));
processorsText.setFill(Color.BLUE);

return processorsText;

¥

//CtBopennst CheckBox st mporiecopis

private CheckBox[] createProcessorsPane() {
CheckBox[] processorCheckboxes = new CheckBox[4];
for(inti=0;i<4;i++){
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processorCheckboxes[i] = new CheckBox(String.valueOf(i + 1));
processorGrid.add(processorCheckboxes|i], 1 % 2, i/ 2);

ks

processorGrid.setHgap(10);
processorGrid.setVgap(10);
processorGrid.setLayoutX(70);
processorGrid.setLayoutY (35);

return processorCheckboxes;

ks

//CTBOpEHHS TOJSL U1 PO3MIpY MacuBY

private TextField createArraySizePane(String initial Text) {
arraySizeText = new Text(30, 150, initial Text);
TextField arraySizeField = new TextField();
arraySizeField.setLayoutX(135);
arraySizeField.setLayoutY(133);

return arraySizeField,;

ks

//CTBOpEHHS TIOJIS IS KITBKOCTI TIOTOKIB

private TextField createThreadCountPane(String initial Text) {
threadCountText = new Text(30, 200, initial Text);
TextField threadCountField = new TextField();
threadCountField.setLayoutX(135);
threadCountField.setLayoutY (183);

return threadCountField:;

by

//CTBOpEHHS TEKCTOBOI 00J1aCTi JJIsl pe3yJIbTaTIB

private TextArea createResultArea() {
TextArea resultArea = new TextArea();
resultArea.setEditable(false);
resultArea.setLayoutX(300);
resultArea.setLayoutY (25);
resultArea.setPrefWidth(220);
resultArea.setPrefHeight(220);

return resultArea;

¥

//CTBOpEHHS KHOIIKU PO3PAXYHKY
private Button createComputeButton(String initialString, TextField arraySizeField, TextField
threadCountField, CheckBox[] processorCheckboxes, TextArea resultArea) {
Button computeButton = new Button(initialString);
computeButton.setLayoutX(135);
computeButton.setLayoutY (225);

40



computeButton.setOnAction(e -> calculateAverage(arraySizeField, threadCountField,
resultArea, processorCheckboxes));

return computeButton;

@Override
public void start(Stage stage) throws Exception {
//CTBOpEHHS TiHi

Shadow();

//CTBOpEHHS eNleMeHTiB iHTepdeicy
Text processorsText = createProcessorsText(*{octymHi nmporecopu™);

CheckBox[] processorCheckboxes = createProcessorsPane();

TextField arraySizeField = createArraySizePane("Po3mip macusy:");
TextField threadCountField = createThreadCountPane("KinbkicTs moTokis:");
TextArea resultArea = createResultArea();

Button computeButton = createComputeButton("Po3paxysatu", arraySizeField,
threadCountField, processorCheckboxes, resultArea);

//JlonaBaHHS €J1€MEHTIB B IpyIy

group.getChildren().addAll(processorsText, processorGrid,
arraySizeText, arraySizeField,
threadCountText, threadCountField,
resultArea, computeButton);

//3acTocyBaHHs TiHI 10 €IEMEHTIB
group.setEffect(dropShadow);

/I TonaBaHHs eJEMEHTIB Ha MTaHENb
root.getChildren().addAll(group);

//CTBOpEHHS CLIEHU
stage.setTitle("Jlaboparopnas pabora Ned. [Tamenxko /1. B.");

//BcTaHOBIIEHHS CIIEHU Ta BiOOpa’KeHHs BIKHA
stage.setScene(new Scene(root, 550, 300));
stage.show();




/] Touka BXxoay B mporpamy (3amyckae Meto/ start)
// === == ======
public static void main(String[] args) {
launch(args);
}

¥

il i1 -}

® | Nla6opatopHas pa6ota N4, Maerko /. B. 5 &l X

I AocTynHi npouecopu

ki : CepeaHe 3HaUeHHs:
‘ ‘2 4999770.339840228

3 4 Yac BUKOHaHHA!
‘ ‘ 332 mc

' Pposmipmacuey: | 100000000 '
d

I Kinekicte notokis: 100 '

v-'““"q'-z)"'qknnr;n’nrn;n Liava d | a1
® | Na6opaTtopHas pa6ota N24. MaueHko A. B. = O X

HocTtynHi npouecopu

P Vi [V CepeaHE 3HaUeHHR:
‘ ‘2 4999913.953784753

3 4 Yac BUKOHaHHA:
u ‘ ‘ 71 Mc
CepeaHE 3HAUEHHA:

5000293.809103278
Yac BUKOHAHHA:

Po3mip macuey: 100000000
b — 61 mc

Kinekicte novokie: | 100 '

N =T
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B | Naboparopxas pabota N24, Mawenxo A B, o O X )

l\gcrynni npouecopu
T . LEPEAHE JHAUSHHA! ~ -
\/‘1 \/‘z 5000293.809103278
Yac BUKOHaHHR!

v “ 61 mc

CepeHe IHaUeHHR:!
4999358.19241869
Hac BUKOHAHMA:

Poamip macusy: 100000000 ' 69 mc
CepefHE IHAUEHHA,

5000121.938663299

Kiapkicts norokis: 100 ' Yac BrkoHanmns:
56 mc

Pospaxysaru
oy T ey ™ Ausan
B | Na6opatopHar pabota N24. Mawenxo /1 B. - () X
Hi
Aﬁ“’“ s Wg—‘” LEPEAHE SHAUSHHRA A
Vg v S000277.75275653

Hac prxoHaMmHR:

R
Cepeame Inauennn:
4999860.485136477

Hac BrKoMHaHHA:

Posip macwey: 100000000 ' 63 mc
CepeaHE IHAUeHHA:

4999707.758319888

Kinekicte notoxs: 100 ' Hac BMKomanMR;
59 mc

YumMm Ginble MporecopiB TUM IIBU/IIIE BUKOHYEThCS 00poOKa ajie epeKTUBHICTh LIUX MPOLECIB
majae 10 MOKH JIOJAaBaHHS HOBHX IPOIIECIB Hi HA MO HE BIUIMBAE. Tomy IS 1€l porpamMu Oyino
JIOCTATHBO JIBOX IMPOIIECIB, YOTUPH MOKIMBO Oy/e IBUALIE alie BIUIUB Oye MaauM.
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B | Na6opatopHas pa6ota N24. Mawerko . B. =5 O X

HocTtynHi npouecopu
LepeaHE 3HaUEeHHRA!

Vil V2 5000284.836210049

‘ ‘ Yac BUKOHAHHA:

‘/‘3 \/‘4 48 mc r
CepeAHE 3HAUEHHA:
5000204.574384849 |

Yac BUKOHAHHA:

Po3mip Macuey: 100000000 ' 48 mc (
CepeaHE 3HaUeHHA:

4999617.140340752

Kinekicte notokie: | 10 ' Yac BUKOHAHHA:
48 mc

B fla6opaTopHas pa6ota N24. MNauerko /. B. = O X
HocTtynHi npouecopu
CEpeAHE 3HaUEHHA: A
Vi (V2 5000204.574384849
‘ ‘ Yac BUKOHaHHA:
‘/‘3 ‘/‘4 48 mc

CepeaHE 3HaUeHHS!
4999617.140340752
Yac BUKOHAHHA:
Po3mip macuey: 100000000 48 mc
CepeaHE 3HAUEHHS!

4999631.369750025
Kinekicte notokis; | 10000 Yac BUKOHAHHA:

— 31278 Mmc

|

MoskHa mo0aunTH, 0 YUM Oilbllle MOTOKIB TUM MOBLIBHIIIA MpOTrpama, HAeBHO, TOMY IO

BEJIMKA KIIBKICTE IIOTOKIB Iie 0arato BUAUIEHHS IaM Tl 1 TaKe 1HIIE.

B nmpunnumi, kpaie ycboro BUKOPUCTOBYBATH 4 mpoliecopu Ta He Oarato moTokiB 8-12 ms

MaKCHMAaJIbHOT MBUIKO/IT 1 MiHIMAJTbHUM BHpaTaM.

N

Bka3ziBku 10 BUKOHAHHS J1a00paTOPHOI po6oTH

CTBOpUTH J0IATOK, IO PeATi3ye MapajeinbHl 00UHCICHHS B 0araTonponecopHux CUCTEMAX.
VY nopatky peanizyBaTd 0OYMCIIEHHS HAJ MacHBOM BiATOBIIHO JI0 BapiaHTa.

3pobuTH aHaii3 pPe3yJbTaTiB BUKOHAHHS MapajeIbHUX OOYHMCICHb JJIS OJHOTO 1 JEKIIBKOX
MIPOLIECOPIB.

3pobutn aHami3 e(EeKTUBHOCTI BUKOPHUCTAHHS BEIMKOI KITHKOCTI TMapajieIbHUX TMOTOKIB
00YHCIICHB.

3poOuTH BUCHOBOK MPO ONTUMAJIbHY KUJIBKICTh MPOIIECOPIB B OOYHCIIOBAIBHIA CHCTEMI 3
MOTJIAY CHIBBIAHOIIEHHS €(peKTUBHOCTI/BapTOCTI.

3pobuT BHUCHOBOK MPO ONTUMAIBHY KUTHKICTh MOTOKIB B OOYHCIIOBANBHIA CHCTEMI IS
ONTUMAaJIBHOI KIJTBKOCTI TTPOIIECOPIB.
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KoHTpoJibHI nUTaAHHSA:

[Iporec opranizariii napajaeIbHUX 00YHCIICHb

Oprani3ariist peKypcMBHHUX 00YHCIICHh Ha OCHOBI TexHouorii Fork-Join.
EdexTuBHICTh BUKOHAHHS NApAJICIbHUX O0YHCIICHB JIJIS Pi3HOI KITBKOCTI TIPOIECOPIB.

(OnTrManbHa KiTbKICTB).

EdexTrBHICTD BUKOHAHHS NapaJIeIbHUX 00UUCIEHB JUIS Pi3HOI KUIBKOCTI MapaieabHIX

moToKiB. (OnTUMabHA KUIBKICTB).

BAPIAHTMU:
Makcumym  [Minimym  [Cepenne

0 i
1 H+

+
3
4 -+
5 +
6 [+
7 +
8 +
o K

45



JIABOPATOPHA POBOTA Ne 5
Tema: PO3IIO/IUIEHI OBUMCJIEHHS HA BA31 TEXHOJIOI'T KJIIEHT-CEPBEP

Meta podotu: OnepxaTi HABUYKH CTBOPEHHS 1 HAJIATOKEHHSI TOJATKIB /ISl pO3MOIIICHIX
o04uCIIEeHb

3aBaaHHA:

CrBopuTtn npoext a1t Kiienrebkoi i CepBepHOT mporpamu.

PeanizyBatu nmporpamue 3abe3nedenns Cepsepa.

PeanizyBatu nporpamue 3abe3neuenus Kiienra.

3nificauTu MepeskHy B3aemoiro Kitienra i CepBepa (yCTaHOBUTH 3'€JHAHHS).

Ha croponi CepBepa 3a6e3neunTy BUKOHAHHSI O0YHCIICHb 33 JAHUMH, OTPUMAHUMH BiJT
KiienTa.

Pesynbpratu o6unciens nosepuyTH KitieHry.

7. Ha croponi kii€HTa 3a0€3M1€YUTH BUBEICHHS PE3YIbTaTiB O0UHCICHb.

ko E

o

TEOPETUYHI BIIOMOCTTI:

Po3nosineni o0YMCIEHHS SBIAIOTH COOOI0 OCOONMBHUI THUI TPOrpaM, MOOYIOBaHHX IIO
apxiTekTypi «kiaient-cepBep» (man. 4.1). OcoOnuBicTH X MOJSra€e B TOMY, MO CaM JIOJAaTOK
3HAXOIMUTHCS 1 BAKOHYETHCS Ha cepBepi. KiTieHT npu 11bOMY OJIepXKye TITbKU pe3yJIbTaTH pOOOTH.

OO6uucnroBanbHa Mepexa - I€ CYKYIHICTh KOMIIOTEpIB 1 TepMiHANiB, 3'€qHAHUX 3a
JIOTIOMOTOI0 KaHANIB 3B'A3KY B €IMHY CHCTEMY, IO 3aJI0BOJIBHIE BUMOTAaM PO3MOALIEHOI 0OpOOKH
JIAHUX, CIIUIBHOTO BUKOPUCTaHHS 3arajibHUX 1HPOpPMAaLIHHUX 1 00UHCITIOBAIBHUX PECYPCIB.

PoznoaineHi oO4YMCIIEHHS B KOMIIIOTEPHUX MepeXaX 3aCHOBaHI Ha apXITEKTypl “KIII€HT-
cepBep”. Tepminu “kimieHT” 1 “cepBep” MO3HAYaIOTh POJI, SIKI BiAIMPAIOTh Pi3HI KOMIIOHEHTH B
PO3IOAIICHOMY CEpeIOBHUII 00UNCIICHB.

Komnonentu “kxmieHT” 1 “cepBep” NMOBMHHI MpAaIIOBaTH Ha pi3HUMX MamuHax. JlogaTtok -
KJIIEHT 3HAXOJUThCA Ha poOouli CTaHIli KOpHUCTyBauya, a CEepBEp - Ha CIellajbHIA BHILICHIN
MalluHi.

Cepgep - 1 criemiaibHa MporpaMa, 3a3Buyail 3amyleHa Ha OKpeMoMYy KOoMITHoTepi (xocTi,
Bz cioBa host(eng.)), 1110 i BUKOHYE SIKECh KOJIO 3aB/IaHb.

Kiient, y cBolo dyepry - mporpama, sika 3alUTye CE€pBEp BUKOHATH Ty a0o IHIIY Jii0
(3aBaHHs) 1 TOBEPHYTH OTPUMaHI JIaH1 KJIIEHTY.

VY uinomy anropuTM poOOTH CUCTEMH KJIIEHT-CEPBEP BUTIISAIAE B TAKUM CTIOCIO:

1. CepBep HiAKIIOYAETHCS 10 MOPTY 1 YEKAE 3'€THAHHS 13 KIIIEHTOM;

2. KitieHT CTBOPIOE COKET 1 HaMaraeThes 3'€THATH HOTO 3 MOPTOM Ha XOCTi;

3. SIKmo CTBOpEHHS COKeTa MPOHIIIO YCIIIIHO, TO CEPBEP MEPEXOIUTh y PEKUM OUiKYBaHHS
KOMaH/ BiJ KJII€HTA;
Kiient popmye komanay 1 nepezae ii cepepy, NepexXoAUTh Y PEKUM OUIKYBaHHS BIIIOBI/IL;
Cepsep npuiimMae KOMaH/y, BUKOHYE 11 1 mepecusiae BiJIOBIIb KITI€HTY.

ok~

IIpukyag BUKOHAHHS
CrBopputu npoektu Kiientcpky 1 CepBepHy 4aCTHHHU.

JlicTuHT TIpOrpaMu
Kiienr:
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Il JTaboparopua po6ora Ne 5
/I class: Server
/I Copyright (c) 2025 Pashchenko D. V.

package com.xemacscode.lab5.server;

import java.io.BufferedReader;
import java.io.lOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.Socket;

import javafx.application.Platform;
import javafx.scene.control. TextArea;
import javafx.scene.text. Text;

/**

*

* @author Pashchenko D. V.
*/
public class Server implements Runnable {
//CoxkeT Ta efneMeHTH iHTepdeiicy
final Socket socket;
final TextArea computeArea;
final TextArea connectionArea;
final Text connectionText;
int clientCount;

public Server(Socket socket, TextArea computeArea, TextArea connectionArea, Text
connectionText) {
this.socket = socket;
this.computeArea = computeArea;
this.connectionArea = connectionArea;
this.connectionText = connectionText;

//:::::::::::: == == === oo s s s
private void incrementClientCount() {

clientCount++;

Platform.runLater(() -> connectionText.setText("ITigkmrouenux kiaientis: " + clientCount));

¥

private void decrementClientCount() {
clientCount--;
Platform.runLater(() -> connectionText.setText("ITigxmrouenux kiaientis: " + clientCount));
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private void compute(String message, PrintWriter writer) {
//Po30uBaeMo J1aHi Bl KJII€EHTA Ta PO3MOALISIEMO IO 3MIHHUM
String[] messages = message.split(" );
String numberOne = messages|[0];
String numberTwo = messages[1];
String operator = messages|[2];

computeArea.appendText("Onepanau:\n" + numberOne + "\n" + numberTwo);

//OTpUMYy€eMO pe3ynbTaT 00YNCIICHHS
double result = getResult(Integer.parseInt(numberOne), Integer.parselnt(numberTwo),
operator);

computeArea.appendText("\nPe3yabrar:\n" + String.valueOf(result) + "\n");

try {
writer.printin(String.valueOf(result)); // Hancumnaemo nmoBiioMIICHHS Ha cepBep

} catch (Exception ex) {
computeArea.appendText("Tlomunka Haacunanus:\n" + ex.getMessage() + "\n");

private double getResult(int numberOne, int numberTwo, String operator) {
//TlepeBipsieMo onepaTop Ta OOYUCITIOEMO OTIEpaH N
switch (operator) {

case "+":
return numberOne + numberTwo;
case "-":
return numberOne - numberTwo;
case "sin":
return Math.sin(numberOne);
case "cos":
return Math.cos(humberOne);
}
return O;
}
//::::::::::: = e e —— === = e b —
/] Touka 3amycKy cepBepy
//::::::::::::::::: == == e
@Override

public void run() {



try (
PrintWriter writer = new PrintWriter(socket.getOutputStream(), true);

BufferedReader reader = new BufferedReader(new
InputStreamReader(socket.getIinputStream()));
A
//301IBIIUTHA NYUIBHUK T AKIOYEHD
incrementClientCount();
Platform.runLater(() -> connectionArea.appendText(">>>Connected: " +
socket.getInetAddress() + "\n"));

//OTpuMaHHS TaHUX BiJ KIII€HTA

String message;

while ((message = reader.readLine()) !'=null) {
String finalMessage = message;

Platform.runLater(() -> compute(finalMessage, writer));

}

} catch (IOException ex) {
Platform.runLater(() -> connectionArea.appendText("Tlomuika B 06po0O1i kiierra: \n™ +
ex.getMessage() + "\n"));
} finally {
//3MEHIINTH TIYAIBLHUK IT1IKIFOUYEHD
decrementClientCount();
try {
socket.close();
Platform.runLater(() -> connectionArea.appendText("<<<Disconnected: " +
socket.getInetAddress() + "\n"));
} catch (IOException ex) {
Platform.runLater(() -> connectionArea.appendText("He Baaiocst 3akputu coket: " +
ex.getMessage() + "\n"));

Il JTabopartopua podora Ne 5

// class: Laboratorna5Server

/I Copyright (c) 2025 Pashchenko D. V.

//::::::::::::::::::::::::: == T
package com.xemacscode.lab5.server;

import java.io.IOException;

import java.net.ServerSocket;

import java.net.Socket;

import javafx.application.Application;
import javafx.application.Platform;
import javafx.concurrent. Task;



import javafx.scene.Group;

import javafx.scene.Scene;

import javafx.scene.control. TextArea;
import javafx.scene.effect.DropShadow;
import javafx.scene.layout.Pane;

import javafx.scene.paint.Color;

import javafx.scene.text.Font;

import javafx.scene.text.FontWeight;
import javafx.scene.text. Text;

import javafx.stage.Stage;

/**

*

* @author Pashchenko D. V.

*/
public class Laboratorna5Server extends Application {
Pane root = new Pane(); //T'pyma ajsi By3JiB CIICHH
Group group = new Group();  //T'pyna ist By3JIiB ClICHH
DropShadow dropShadow; //Tiab
int PORT = 8000;
Task server_task; //3amava cepBepy
//::::::::::::::::: == == e s e e ————————
//TiHb
//::::::::::::::::: == == e s e e ————————

private void Shadow() {
dropShadow = new DropShadow();  //cTBoputH 00'€KT TiHi
dropShadow.setRadius(10.0); //OKpyTeHHs KyTIB TiHI
dropShadow.setOffsetX(7.0); //3mirenns Tini mo X ta 'Y
dropShadow.setOffsetY (10.0);
dropShadow.setColor(Color.GRAY); //xomnip TiHi

private void createServerTask(TextArea computeArea, TextArea connectionArea, Text
connectionText) {
//TloTok cepBepy
server_task = new Task<>() {
@Override
protected Void call() throws Exception {
try {
//CTBOpEHHS COKETY
ServerSocket serverSocket = new ServerSocket(PORT);
//CTBOpEHHS cepBepy
while(true) {
Socket socket = serverSocket.accept();



new Thread(new Server(socket, computeArea, connectionArea,
connectionText)).start();

}

} catch(IOException ex) {
Platform.runLater(() -> connectionArea.appendText(ex.getMessage() + "\n"));
server_task.cancel();

}

return null;

}
3

new Thread(server_task).start();

//TekcT 3aroyioBKy Mporpamu

private Text createTopText(String initial Text) {
Text topText = new Text(20, 20, initial Text);
topText.setFont(Font.font("Arial”, FontWeight.BOLD, 16));
topText.setFill(Color.BLUE);

return topText;

ks

//TexcToBi ToJIs 1711 Port, MiJKII0YeHHS
private Text createPortText(String initial Text) {
Text portText = new Text(260, 23, initial Text);

return portText;

¥

private Text createConnectionText(String initial Text) {
Text connectionText = new Text(350, 23, initial Text);

return connectionText;

¥

//CTBOpUTHU OOYHCITIOBAIbHY 00JIACTh Ta 00JACTh MiAKIIOUYEHb

private TextArea createComputeArea() {
TextArea computeArea = new TextArea();
computeArea.setEditable(false);
computeArea.setLayoutX(15);
computeArea.setLayoutY (30);
computeArea.setPrefWidth(230);
computeArea.setPrefHeight(150);

return computeArea;



private TextArea createConnectionArea() {
TextArea connectionArea = new TextArea();
connectionArea.setEditable(false);
connectionArea.setLayoutX(250);
connectionArea.setLayoutY (30);
connectionArea.setPrefWidth(230);
connectionArea.setPrefHeight(150);

return connectionArea;

@Override
public void start(Stage stage) throws Exception {

//CTBOpEHHS TiHI
Shadow();

//CTBOpEHHS elleMeHTiB iHTepdeicy
Text topText = createTopText("Ceprep");

Text portText = createPortText("TIopt: 8000");

Text connectionText = createConnectionText("Tlinkmtouens: 0");
TextArea computeArea = createComputeArea();

TextArea connectionArea = createConnectionArea();

//3amyck cepBepy
createServerTask(computeArea, connectionArea, connectionText);

//[lofaBaHHS €JI€MEHTIB B IPYILY
group.getChildren().addAll(topText, portText, connectionText,
computeArea, connectionArea);

//3acTocyBaHHS TiHI JI0 €IEMEHTIB
group.setEffect(dropShadow);

/I TomaBaHHs eJIEMEHTIB Ha MTAHENb
root.getChildren().addAll(group);

//CTBOpEHHS CIICHH
stage.setTitle("JTaboparopuas padota Ne5 - Cepsep. [Namenko /1. B.");

//BCTaHOBJIEHHS CLIEHU Ta BiJOOpa’KeHHS BIKHA
stage.setScene(new Scene(root, 495, 200));
stage.show();
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//::::::::::::::::: == == .=/, .,
/] Touka Bxoay B mporpamy (3amyckae Meto start)
//::::::::::::::::: == == .=/, .,
public static void main(String[] args) {
launch(args);
}
Cepsep - kiac:
//::::::::::::::::::::::::: == =,

Il JTaboparopua podora Ne 5
/I class: Server
/I Copyright (c) 2025 Pashchenko D. V.

package com.xemacscode.lab5.server;

import java.io.BufferedReader;
import java.io.lOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.Socket;

import javafx.application.Platform;
import javafx.scene.control. TextArea;
import javafx.scene.text. Text;

/**

*

* @author Pashchenko D. V.
*/
public class Server implements Runnable {
//CokerT Ta eneMeHTH iHTep¢eiicy
final Socket socket;
final TextArea computeArea;
final TextArea connectionArea;
final Text connectionText;
int clientCount;

//::::::::::::::::: == == e s
//KOHCTpYKTOp cepBepy
//::::::::::::::::: == == =

public Server(Socket socket, TextArea computeArea, TextArea connectionArea, Text
connectionText) {
this.socket = socket;
this.computeArea = computeArea;
this.connectionArea = connectionArea;
this.connectionText = connectionText;
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//30LIBIIATH Ta 3MEHIITATH JIYUIBHUK TIKII0YEHD
//::::::::::::::::: == == s s e s s —————————————(——
private void incrementClientCount() {

clientCount++;

Platform.runLater(() -> connectionText.setText("ITigkmrouenux kiientis: " + clientCount));

¥

private void decrementClientCount() {
clientCount--;
Platform.runLater(() -> connectionText.setText("ITigkmrouenux kiaientis: " + clientCount));

private void compute(String message, PrintWriter writer) {
//Po30uBaeMO J1aHi Bl KIII€EHTA Ta PO3MOALISLEMO 110 3MIHHUM
String[] messages = message.split(" ");
String numberOne = messages|[0];
String numberTwo = messages[1];
String operator = messages|[2];

computeArea.appendText("Onepanau:\n" + numberOne + "\n" + numberTwo);

//OTpUMy€eMO pe3yIIbTaT 00YUCIICHHS
double result = getResult(Integer.parselnt(numberOne), Integer.parselnt(numberTwo),
operator);

computeArea.appendText("\nPesyabrar:\n" + String.valueOf(result) + "\n");

try {
writer.printin(String.valueOf(result)); // Haacumaemo moBiIOMICHHS Ha CepBep

} catch (Exception ex) {
computeArea.appendText("Tlomunka Hagcunanus:\n" + ex.getMessage() + "\n");

private double getResult(int numberOne, int numberTwo, String operator) {
//TlepeBipsieMO orepaTop Ta OOYUCIIOEMO OTIepaHIH
switch (operator) {

case "+":

return numberOne + numberTwo;
case "-"

return numberOne - numberTwo;
case "sin":

return Math.sin(numberOne);
case "cos":



return Math.cos(humberOne);

¥

return O;

@Override
public void run() {
try (
PrintWriter writer = new PrintWriter(socket.getOutputStream(), true);
BufferedReader reader = new BufferedReader(new
InputStreamReader(socket.getInputStream()));
i
//301NBIIUTH JITYUIBHUAK H1IKIIOYEHD
incrementClientCount();
Platform.runLater(() -> connectionArea.appendText(">>>Connected: " +
socket.getInetAddress() + "\n"));

//OTpuMaHHs JaHUX BiJ KJII€EHTA

String message;

while ((message = reader.readLine()) != null) {
String finalMessage = message;

Platform.runLater(() -> compute(finalMessage, writer));

ky

} catch (IOException ex) {
Platform.runLater(() -> connectionArea.appendText("TTomunka B 06po6iii kiienta: \n"' +
ex.getMessage() + "\n"));
} finally {
//3MEHIINTH TYMILHUK T IKJIFOYEHD
decrementClientCount();
try {
socket.close();
Platform.runLater(() -> connectionArea.appendText("<<<Disconnected: " +
socket.getInetAddress() + "\n"));
} catch (IOException ex) {
Platform.runLater(() -> connectionArea.appendText("He Branocs 3akputu coker: " +
ex.getMessage() + "\n"));

k
¥
k
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Bka3ziBku 10 BUKOHAHHS J1a00paTOPHOI po6oTH

=

CrBoputn nipoekt a1t Kitientebkoi i CepBepHOT mporpamu.
2. PeanizyBatu nporpamue 3abe3neueHHst Cepsepa. [loctaBuTH y BiANOBIAHICTE J10AATKY HOPT
Ne 8000.

3. PeanizyBatu nporpamue 3a0e3nedenHs Kiienra.

4. 3nificauTi MepexxHa B3aemoziro Kirienra i CepBepa (YCTaHOBHUTH 3'€THAHHS).

5. Ha croponi CepBepa 3a0e3neunTH BUKOHAHHS OOYHMCICHb 3a JaHUMH, OTPUMAHUMHM BiJ
Kiienra.

6. Pesynpratn oOunciaeHb noBepHyTH KiieHTy.

7. Ha ctoponi Kiienta 3a0e3ne4nTil BUBEICHHS PE3YIbTaTIB 00UNCIECHB
KoHnTpoabHi nuTanus:
CTBOpEHHSI MEPEKHOTO KIIIEHTA

CTBOpEHHS MEPEKHOTO cepBepa
[ToHsTTS HOMEpa MOPTY, AAPECH XOCTa i COKETA.

WM
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4. Tlpouec BCTaHOBICHHS 1 PO3PUBY 3'€THAHHS

5. Tlporec BUKOHAHHS PO3IOAUICHHX OOYNCIICHB.

BAPIAHTMU:

Cyma |Pizauit  [Muoxkennst |Posmoxpin  [Cunyc [Kocunyc [Tanrenc |KoTtaHrenc
0 R + + +
1 + + + +
2 W + + +
3 + H+ + +
4
5 + + + -+
6 [ + + +
7 + H + +
8 [ + + +
9 - + + -
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JIABOPATOPHA POBOTA Ne 6
Tema: PO3IIOJUIEHI OBYMCIIEHHA. BBAEMOIA ITAPAJIEJIBHUX TTOTOKIB

Meta podotu: OnepxaTu HaBHUKU KEPYBaHHS MOTOKAMH PO3MOAICHUX O0UNCIIEHb

IIIAXOM nepez[aqi l'IOBiI[OMJ'ICHI) MIXK ITOTOKaMH BUKOHAHHS.

wmn

o

N

o oA

3aBaaHHA:

BukopucroByroun pe3yabratu Jadopatopaux poOiT Ne 3 1 Ne 4, 5 31iliCHUTH B3a€MOIII0 MIXK
norokamu Kiientcepkoi i CepBepHOT mporpamu.

PeanizyBatu nporpamue 3abe3nedenus Cepsepa.

PeanizyBaru nporpamue 3a6e3neuenns Kiienra.

3niHCHUTH MEpeXHE KepyBaHHS MOTOKAMM PO3MOAUIEHHX oOuncieHs cropoHu Cepsepa 3
6oky Kuienra .

3abe3neunT Oe3nepepBHE OOYHMCICHHS IUION] MPSIMOKYTHHUKIB y MapajelbHUX MOTOKAaX Ha
ctopoHi Cepsepa.

3abe3neunTH Oe3nepepBHy Mepenavy pe3yapTariB oouncieHs Kiienty

Ha ctroponi KiienTa 3a6e3neunTy BUBEICHHS pe3yIbTaTiB OOUNCIICHb.

TEOPETUYHI BIIOMOCTTI:

JuB. maboparopri podotu Ne 31 Ne 4, 5

Bka3ziBku 10 BUKOHAHHS J1a00paTOPHOI podoTH

O06'ennatu nabopatopHi pobotu Ne 3 1 Ne 4, 5. BMOHTYyBaTH cepBep y Iporpamy KepyBaHHS
MOTOKaMH.

Bunyunutu enemMeHTH KepyBaHHS MOTOKaMHU

EnemenTtn kepyBaHHS TIIOTOKaMHd BMOHTYBaTH B KJIIEHTCBKY YacTHHY TIpOTpaMu
nabopaTtopHoi podotu Ne 5.

3ale3neunTH nepeaady noBiJoOMIIeHb (KOMaH1) Bl KJIIEHTA 10 CEpBepa.

Ha cropoHi cepBepa peanizyBaTu KOMaHIHHUH MpOLecop [Jisi BUKOHAHHS KOMaH/ KIII€HTA.
3AIMCHUTH TPONEAYypY OOYMCIEHHS IUIONI TPSMOKYTHHMKIB 1 pealli3yBaTH Iepeaady
pe3ynbraTiB o0uuciens KiieHTy.

IIpukyag BUKOHAHHS
CrtBopenns npoekTiB Kimientebkoi Ta CepBepHOi YaCTUHU.

JlicTuHT TIpOrpaMu
Kienr:

Il JTaboparopua podota Ne 5
/I class: Laboratorna6Client
/I Copyright (c) 2025 Pashchenko D. V.

package com.xemacscode.lab6.client;
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import java.io.BufferedReader;

import java.io.IOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.Socket;

import java.util. HashMap;

import java.util.Map;

import javafx.application.Application;
import static javafx.application.Application.launch;
import javafx.application.Platform;
import javafx.scene.Group;

import javafx.scene.Scene;

import javafx.scene.control.Button;
import javafx.scene.control.RadioButton;
import javafx.scene.control. TextArea;
import javafx.scene.control. TextField;
import javafx.scene.control. ToggleGroup;
import javafx.scene.effect. DropShadow;
import javafx.scene.layout.Pane;

import javafx.scene.paint.Color;

import javafx.scene.shape.Line;

import javafx.scene.text.Font;

import javafx.scene.text.FontWeight;
import javafx.scene.text. Text;

import javafx.stage.Stage;

/**

*

* @author Pashchenko D. V.

*/

public class Laboratorna6Client extends Application {
Pane root = new Pane(); //T'pymna asst By3JiB CIIEHU
Group group = new Group();  //I'pyna st By3JiB ClIEHH
DropShadow dropShadow; /[Tinb

Map<Integer, String> threadsMap = new HashMap<>(); // Mana ans ineatudikaiii moTokis

Il TexcToBi 00'ekTH /1715t BioOpaskeHHs iH(opMmartii
Text portText;

Text hostText;

Button connectButton;
Button disconnectButton;
TextArea connectionArea;
Text total Text;

Text rectlText;

Text rect2Text;

Text rect3Text;

Text rect4Text;

//Coxkert Ta I/O 3MiHHI 1715 cepBepa



Socket socket;
PrintWriter writer;
BufferedReader reader;

private void Shadow() {
dropShadow = new DropShadow();  //cTBoputh 00'€KT TiHi
dropShadow.setRadius(10.0); //OKpYTJIEHHS KYTiB TiHI
dropShadow.setOffsetX(7.0); [[3mitmenns Tini mo X ta 'Y
dropShadow.setOffsetY (10.0);
dropShadow.setColor(Color.GRAY); //xomip TiHi

private void sendMessage(String isActive, String thread) {
try {
/| ®opmaryBaHHS MOBIIOMJICHHS ISl CepBepa
String message = isActive + " " + thread,;
writer.printin(message); // Hancuiaemo moBiioMiIeHHS Ha cepBep
} catch (Exception ex) {
connectionArea.appendText("[Tomunka Hagcunanus:\n™ + ex.getMessage() + "\n");

//::::::::::::::::: == == s ——————
private void handleConnect(TextField portTextField, TextField hostTextField, TextArea
computeArea) {
//OTpumyemo host Ta port 3 TEKCTOBUX MOJIIB
String host = hostTextField.getText().trim();
String port = portTextField.getText().trim();
int portNumber;

//TlepeBipka Ha YMCIIO Ta MEpeBia B int

try {
portNumber = Integer.parselnt(port);

} catch (NumberFormatException e) {
connectionArea.appendText("TTomunka: [Topt mae 6yrui\nurciom.\n");
return;

¥

connectButton.setDisable(true);
disconnectButton.setDisable(false);

//TIOTOK MiAKIIIOYEHHS J0 cepBepa



new Thread(() -> {
try {
socket = new Socket(host, portNumber);
writer = new PrintWriter(socket.getOutputStream(), true);
reader = new BufferedReader(new InputStreamReader(socket.getInputStream()));

Platform.runLater(() -> computeArea.appendText(">>>Connected.\nITopT: " + port +
"\nXoct:" + host + "\n"));

/[ OuikyBaHHs TOBIIOMJIEHD BiJl cepBepa

String message;

while ((message = reader.readLine()) '= null) {
String finaMessage = message;
Platform.runLater(() -> getData(finalMessage));

}

} catch (IOException e) {
if(!socket.isClosed()) {
Platform.runLater(() -> connectionArea.appendText("Tlomunka miakmodeHHs: \n" +
e.getMessage() + "\n"));

}
}
}.start();
}

private void getData(String message) {
//P030WBa€e naHi Ha CIIUCOK
String[] messages = message.split(" ");

//TlepeBipsieMo 7151 KOTO JIaH1 Ta OHOBJIFOEMO iX
switch(messages[0]) {
case "total™:
total Text.setText("Cymapna miorma mikcemiB\n\n\t\t\t" + messages[1]);
break;
case "Threadl":
rectlText.setText(messages[1]);
break;
case "Thread2":
rect2Text.setText(messages[1]);
break;
case "Thread3":
rect3Text.setText(messages[1]);
break;
case "Thread4":
rect4Text.setText(messages[1]);
break;
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private void handleDisconnect(TextArea computeArea, TextField portTextField, TextField
hostTextField) {
connectButton.setDisable(false);
disconnectButton.setDisable(true);

//3akpuBaemo coket Ta motoku /O
try {
if (socket '= null && !'socket.isClosed()) {
socket.close();
}
if (writer 1= null) {
writer.close();

}
if (reader !=null) {
reader.close();

}

Platform.runLater(() -> computeArea.appendText("'<<<Disconnected.\nITopt: " +
portTextField.getText() + "\nXoct: " + hostTextField.getText() + "\n"));

total Text.setText("Cymapna ruroma mikceniB\n\n\t\t\t0");

} catch (IOException e) {

Platform.runLater(() -> computeArea.appendText("[Tomuika BiakitodeHHs: " +

e.getMessage() + "\n"));

//TekcT 3arojIoBKy nIporpamu

private Text createTopText(String initial Text) {
Text topText = new Text(20, 20, initial Text);
topText.setFont(Font.font("Arial”, FontWeight.BOLD, 16));
topText.setFill(Color.BLUE);

return topText;

¥

//TexcToBi moJist st port, host

private TextField createPortPane(String initial Text) {
portText = new Text(210, 50, initial Text);
TextField portTextField = new TextField();
portTextField.setLayoutX(245);
portTextField.setLayoutY(33);
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return portTextField;

ks

private TextField createHostPane(String initial Text) {
hostText = new Text(210, 80, initialText);
TextField hostTextField = new TextField();
hostTextField.setLayoutX(245);
hostTextField.setLayoutY (63);

return hostTextField:;

¥

//CTBOpEHHS KHOIIOK

private Button createConnectButton(String initial Text) {
connectButton = new Button(initial Text);
connectButton.setLayoutX(430);
connectButton.setLayoutY (33);

return connectButton;

}

private Button createDisconnectButton(String initial Text) {
disconnectButton = new Button(initial Text);
disconnectButton.setLayoutX(430);
disconnectButton.setLayoutY (63);
disconnectButton.setDisable(true);

return disconnectButton:;

by

//TexcToBa 00J1aCTh TSI TIOBIIOMJICHD

private void createClientArea() {
connectionArea = new TextArea();
connectionArea.setEditable(false);
connectionArea.setLayoutX(15);
connectionArea.setLayoutY (30);
connectionArea.setPrefWidth(150);
connectionArea.setPrefHeight(100);

by

//CTBOpEHHS TOPU30HTATIBHOT JIiHI11
private Line createLine() {
Line line = new Line();
line.setStartX(10);
line.setStartY (145);
line.setEndX(590);
line.setEndY(145);

return line;



¥

//3amoBHEHHS MaCUBY Ha3BaMH IOTOKIB
private void fillThreadsMap() {
for(int index = 0; index < 4; index++) {
threadsMap.put(index, "Thread" + String.valueOf(index + 1));

¥

//TekcT TeKCTIiB
private void createThreadsTexts() {
Text thread Text;
for(int index = 0; index < 4; index++) {
threadText = new Text(240 + (90*index), 170, threadsMap.get(index));
group.getChildren().addAll(thread Text);

¥
k

private Text createText(int positionX, String initial Text) {
Text text = new Text(245 + positionX, 245, initial Text); //cTBopeHHs TeKCTy
text.setFont(Font.font("Arial", FontWeight.BOLD, 16)); //Po3mip TekcTy Ta mpudT, KUPHICTH
TEKCTY
text.setFill(Color.RED); //Komip Tekcty
return text;

ks

private Text createTotal Text(String initial Text) {
Text total Text = new Text(30, 175, initial Text);
total Text.setFont(Font.font("Arial”, FontWeight.BOLD, 14));
total Text.setFill(Color.RED);
return total Text;

¥

private Text createBottomText(String initial Text) {
Text topText = new Text(20, 245 , initial Text);
topText.setFont(Font.font("Arial", FontWeight.BOLD, 12));
return topText;

private void createRadioButtons(int positionX, String thread) {
ToggleGroup toggleGroup = new ToggleGroup();
//T'pyria mepeMuKadiB, siki BMUKAOTh 33/1a41/TIOTOKH
RadioButton enableButton = new RadioButton("YBimMkuyTH");
enableButton.setToggleGroup(toggleGroup); //JlonaBanHs 1o rpymnu
enableButton.setLayoutX (245 + positionX); /TTo3umis mo X Ta Y
enableButton.setLayoutY (180);
enableButton.setOnAction(e -> sendMessage("true", thread));
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//T'pylia IepeMHKaYiB, IKi BAMUKAIOTh 331a4i/TIOTOKH
RadioButton disableButton = new RadioButton("Bumkuyru");
disableButton.setToggleGroup(toggleGroup);
disableButton.setSelected(true); //YBiMKkHYyTHIT 32 3aMOBYYBaHHSM
disableButton.setLayoutX (245 + positionX);
disableButton.setLayoutY (200);

disableButton.setOnAction(e -> sendMessage("false”, thread));

group.getChildren().addAll(enableButton, disableButton); ///logaBaHHs mepeMuKadiB Ha
MaHeJb

@Override
public void start(Stage stage) throws Exception {
//CTBOpEHHS TiHi

Shadow();

//CTBOpEHHS eJIEeMEeHTIB iHTepdeiicy
Text topText = createTopText("Kiient");

TextField portTextField = createPortPane("IToprt:");
TextField hostTextField = createHostPane("Xocrt:");
connectButton = createConnectButton("ITiakmountuce");
disconnectButton = createDisconnectButton("Bigkirouutucs"),
createClientArea();

Line line = createLine();

fillThreadsMap();

createThreadsTexts();

//CTBOpEHHS €IEMEHTIB KepyBaHHS
createRadioButtons(0, threadsMap.get(0));
createRadioButtons(90, threadsMap.get(1));
createRadioButtons(180, threadsMap.get(2));
createRadioButtons(270, threadsMap.get(3));
//CTBOpEHHHS TEKCTY IUIOIIU NPSIMOKYTHHKIB

rectlText = createText(0, "0");

rect2Text = createText(90, "0");
rect3Text = create Text(180, "0");



rect4Text = createText(270, "0");

//TexeT cymMapHOi IO
total Text = createTotal Text("Cymapna miomia mikceais\N\n\t\t\t0");

Text BottomText = createBottomText(*"TLiromi IpSMOKYTHHKIB B iKCeNIax");

//BcTaHOBIEHHS 0OpOOHUKH TMOiH HA KHOIIKH
connectButton.setOnAction(event -> handleConnect(portTextField, hostTextField,

connectionArea));

disconnectButton.setOnAction(event -> handleDisconnect(connectionArea, portTextField,

hostTextField));

//JlonaBaHHS €JIE€MEHTIB B TPYIy

group.getChildren().addAll(topText, portTextField, portText, hostTextField, hostText, line,
rectlText, rect2Text, rect3Text, rect4Text, total Text, BottomText,
connectButton, disconnectButton, connectionArea);

//3acTocyBaHHS TiHI JI0 CIIEMEHTIB
group.setEffect(dropShadow);

/I TonaBaHHs eJ€EMEHTIB HA MTaHENb
root.getChildren().addAll(group);

//CTBOpEHHS CIIEHU
stage.setTitle("JTaGoparopuas pa6ora Ne6 - Kiient. ITamenko /1. B.");

//BCTaHOBNIEHHS CLIEHH Ta Bi10Opa)keHHS BIKHA
stage.setScene(new Scene(root, 600, 280));
stage.show();

public static void main(String[] args) {

launch(args);

Il JTaboparopua podota Ne 5
/I class: Laboratorna6Server
/I Copyright (c) 2025 Pashchenko D. V.

1

package com.xemacscode.lab6.server;

import java.io.lIOException;
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import java.net.ServerSocket;

import java.net.Socket;

import javafx.application.Application;
import static javafx.application.Application.launch;
import javafx.application.Platform;
import javafx.concurrent. Task;

import javafx.scene.Group;

import javafx.scene.Scene;

import javafx.scene.control. TextArea;
import javafx.scene.effect. DropShadow;
import javafx.scene.layout.Pane;

import javafx.scene.paint.Color;

import javafx.scene.shape.Rectangle;
import javafx.scene.text.Font;

import javafx.scene.text.FontWeight;
import javafx.scene.text. Text;

import javafx.stage.Stage;

/**

*

* @author Pashchenko D. V.

*/
public class Laboratorna6Server extends Application {
Pane root = new Pane(); //T'pyma asist By3J1iB CIIEHH
Group group = new Group();  //I'pyna st By3iiB ClICHU
DropShadow dropShadow; //Tinb
int PORT = 8000;
Task server_task; //3amava cepBepy
//::::::::::::::::: == == s ——————
//TiHB
//::::::::::::::::: == == s ————

private void Shadow() {
dropShadow = new DropShadow();  //cTBoputH 00'€KT TiHi
dropShadow.setRadius(10.0); //OKpyTeHHs KyTIB TiHI
dropShadow.setOffsetX(7.0); //3mirenns Tini mo X ta 'Y
dropShadow.setOffsetY (10.0);
dropShadow.setColor(Color.GRAY); //xomnip TiHi

private void createServerTask(TextArea connectionArea, Text connectionText, Rectangle[]
rectangles, Text totalText) {
//TloToK cepBepy
server_task = new Task<>() {
@Override
protected Void call() throws Exception {
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try {

//CTBOpPEHHS COKETY
ServerSocket serverSocket = new ServerSocket(PORT);
//CTBOpEHHS cepBepy
while(true) {
Socket socket = serverSocket.accept();
new Thread(new Server(socket, connectionArea, connectionText, rectangles,
total Text)).start();
}
} catch(IOException ex) {
Platform.runLater(() -> connectionArea.appendText(ex.getMessage() + "\n"));
server_task.cancel();
}
return null;
}
3

new Thread(server_task).start();

//TekcT 3aroyioBKy Mporpamu

private Text createLabel(Rectangle rectangle, String initialText) {
Text textLabel = new Text(rectangle.getX() - 10, rectangle.getY() - 5, initial Text);
textLabel.setFont(Font.font("Arial”, FontWeight.BOLD, 16));
textLabel.setFill(Color.GRAY);
return textLabel;

¥

//[1aii Tak caMO CTBOPEHHSI TEKCTIB
private Text createTotal Text(String initial Text) {
Text total Text = new Text(133, 300, initial Text);
total Text.setFont(Font.font("Arial", FontWeight.BOLD, 16));
total Text.setFill(Color.RED);
return total Text;

¥

private Text createTotal TextThreadText(String initial Text) {
Text threadText = new Text(57, 300, initial Text);
threadText.setFont(Font.font("Arial", FontWeight. BOLD, 16));
threadText.setFill(Color.GRAY);
return threadText;

¥

private Text createTopText(String initial Text) {
Text topText = new Text(95, 20, initial Text);
topText.setFont(Font.font("Arial”, FontWeight.BOLD, 16));
topText.setFill(Color.RED);
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return topText;

private Rectangle createRectangle(double x, double y, double width, double height, Color color) {

Rectangle rectangle = new Rectangle(X, y, width, height);
rectangle.setFill(color);
return rectangle;

ks

//TexcToBi moJst A71st Port, MiJKII0YeHHS
private Text createPortText(String initial Text) {
Text portText = new Text(433, 23, initial Text);

return portText;

}

private Text createConnectionText(String initial Text) {
Text connectionText = new Text(520, 23, initial Text);

return connectionText;

}

//CTBOpUTH 00JACTh MiIKIOYCHD

private TextArea createConnectionArea() {
TextArea connectionArea = new TextArea();
connectionArea.setEditable(false);
connectionArea.setLayoutX(420);
connectionArea.setLayoutY (30);
connectionArea.setPrefWidth(200);
connectionArea.setPrefHeight(150);

return connectionArea;

@Override
public void start(Stage stage) throws Exception {

//CTBOpEHHS TiH1
Shadow();

//CTBOpEHHS eeMeHTiB iHTepdeicy
Text portText = createPortText("TTopt: 8000");

Text connectionText = createConnectionText("TTigkmogyens: 0");
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TextArea connectionArea = createConnectionArea();

I/l CTBOpEHHS IPSIMOKYTHHKIB

Rectangle rectl = createRectangle(50, 70, 30, 3, Color.PINK);
Rectangle rect2 = createRectangle(150, 70, 30, 3, Color.PINK);
Rectangle rect3 = createRectangle(250, 70, 30, 3, Color.PINK);
Rectangle rect4 = createRectangle(350, 70, 30, 3, Color.PINK);

//lonaBaHHS PSIMOKYTHUKIB B MacHB
Rectangle[] rectangles = { rectl, rect2, rect3, rect4 };

//CTBOpEHSIH TEKCTIB
Text topText = createTopText("ITori mpsIMOKYTHUKIB B MiKcesIX");

//Ha3BH MOTOKIB

Text rectllLabel = createLabel(rectl, "Tlotok 1");
Text rect2Label = createLabel(rect2, "TTorok 2");
Text rect3Label = createLabel(rect3, "Tlotok 3");
Text rect4Label = createLabel(rect4, "Tlotok 4");

//Cymapua muora
Text total Text = createTotal Text("Cymapna mora: 0 mikcemnis");
Text threadText = createTotal TextThread Text("IToroxk 5");

//CTBOpEHHS MOTOKY CEPBEPY
createServerTask(connectionArea, connectionText, rectangles, totalText);

//JlonaBaHHS €J€MEHTIB B IpyIy
group.getChildren().addAll(topText, total Text, threadText,
rectllLabel, rect2Label,
rect3Label, rect4Label,
rectl, rect2, rect3, rect4,
portText, connectionText, connectionArea);

//3acTocyBaHHS TiHI 10 €JIEMEHTIB
group.setEffect(dropShadow);

/I TonaBaHHs €JI€EMEHTIB Ha MTaHEb
root.getChildren().addAll(group);

//CTBOpEHHS CIICHH
stage.setTitle("JTaboparopuas padota Ne6 - Cepsep. [Namenko /1. B.");

//BCTaHOBJIEHHS CLIEHU Ta BiJOOpa)KeHHS BIKHA
stage.setScene(new Scene(root, 650, 320));
stage.show();

/] Touka BXoay B mporpamy (3amyckae Meto start)
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public static void main(String[] args) {
launch(args);

¥

Cepsep - kinac:

Il JTaboparopua podora Ne 6
/I class: Server
/I Copyright (c) 2025 Pashchenko D. V.

package com.xemacscode.lab6.server;

import java.io.BufferedReader;
import java.io.lOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.Socket;

import javafx.application.Platform;
import javafx.concurrent. Task;

import javafx.scene.control. TextArea;
import javafx.scene.input.MouseEvent;
import javafx.scene.shape.Rectangle;
import javafx.scene.text. Text;

/**

*

* @author Pashchenko D. V.
*/
public class Server implements Runnable {
final Socket socket;
final TextArea connectionArea;
final Text connectionText;
final Rectangle[] rectangles;
final Text totalText;
int clientCount;

int MAX_HEIGHT = 190; //makcumaibHe 3HaYEHHS TOBXUHH

boolean[] taskActive = {false, false, false, false};

//Tlpamopu akTHBHOCTI 3a/1a4/IIOTOKIB

[|[m================= == ==

[|[m================= == ==

public Server(Socket socket, TextArea connectionArea, Text connectionText, Rectangle[]

rectangles, Text total Text) {
this.socket = socket;
this.connectionArea = connectionArea;
this.connectionText = connectionText;
this.rectangles = rectangles;
this.total Text = total Text;
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private void incrementClientCount() {
clientCount++;

ks

private void decrementClientCount() {
clientCount--;

Platform.runLater(() -> connectionText.setText("ITigxmouenux kiaientis: " + clientCount));

Platform.runLater(() -> connectionText.setText("ITigkmrouenux kiaientis: " + clientCount));

private void enableResize(Rectangle rectangle, int index) {

rectangle.setOnMouseDragged((MouseEvent event) -> {  //3mina po3mipy npu 3aTHCKaHHI

KJIaBIIIU MUIII
if('taskActive[index]) { /[TlepeBipka un yBiKHEHA 3a/1a4a
return;
¥

double newHeight = event.getY/() - rectangle.getY(); //O6uucnenns po3mipy

if (newHeight > 1 && newHeight <= MAX_HEIGHT) { //IlepeBipsieMo po3mip
rectangle.setHeight(newHeight); //3aaeMo HOBHI PO3MIp

}

hok

private void startCalculationTask(Rectangle rectangle, int index, PrintWriter writer, String
threadName) {
Task<Void> task = new Task<>() {
@Override
protected Void call() throws Exception {
while (true) {
if (taskActive[index]) { //mepeBipka, KO 3a/1a4a aKTHBHA
Platform.runLater(() -> {
enableResize(rectangle, index); //3acTrocyBanHs MOKJIMBOCTI 3MiHH PO3Mipy
NPSIMOKYTHHUKIB
int area = (int) (rectangle.getWidth() * rectangle.getHeight()); /OGuucnenns
TUIOITY IPAMOKYTHHKA
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try {
writer.printin(threadName +

+ area); // HagcmiraeMo moBiIOMIICHHS Ha

cepBep
} catch (Exception ex) {
connectionArea.appendText("ITomunka Hagcunanus:\n" + ex.getMessage() +
"n");
}
b
}
else {

rectangle.setHeight(3); //BcranoBiienHst MiHIMaJIbHOI BUCOTH NMPSMOKYTHHKA, SIKIIIO
3aJladya BUMKHEHa
try {
writer.printin(threadName +
} catch (Exception ex) {
connectionArea.appendText("ITomunka Hagcunanss:\n™ + ex.getMessage() + "\n");

ky

Thread.sleep(100); // 3arprmMka Mixx 0OOUUCICHHAME

+ 0); // Haacmiaemo 1oBiIOMJICHHS Ha CEpBEp

}
}
h
Thread thread = new Thread(task); //CtBopeHHs MOTOKY
thread.setDaemon(true); //Tlotok mpaifoe Ha (POHI OCHOBHOTO TIOTOKY IPOTPaMH
thread.start(); //3amyck moroky

private Task startTotal Task(PrintWriter writer) {
Task<Void> task = new Task<>() {
@Override
protected Void call() throws Exception {
while (true) {
Platform.runLater(() -> {
int totalArea = 0;
for (Rectangle rect : rectangles) {
totalArea += (int)(rect.getWidth() * rect.getHeight());//O6uuncnenns 3araibHoOl

¥

total Text.setText("Cymapna mroma: " + totalArea + " mikcenis"); //Busin

TIoIM

pe3yabTaTy
try {
writer.printin("total” + " " + total Area); // Hamcuraemo oBiTOMJICHHS Ha CepBEp
} catch (Exception ex) {
connectionArea.appendText("TTomunka Hagcumanus:\n™ + ex.getMessage() + "\n");
}
b

Thread.sleep(100); // BarprMka Mixx 0OUUCTCHHAME
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¥

}
h
Thread thread = new Thread(task); //CtBopeHHs MOTOKY
thread.setDaemon(true); //TloTok mpaioe Ha GOHI OCHOBHOTO TIOTOKY IPOTpaMH
thread.start(); //3amycK OTOKY

return task;

private boolean checkThreadActivite(String bool, String thread) {
boolean boolFromString = Boolean.valueOf(bool);

//SIKIII0 aKTUBHUM

if(boolFromString) {
connectionArea.appendText(thread + " akTuBHMIA\N");
return boolFromString;

}

else { //Sxmo HeakTUBHUI
connectionArea.appendText(thread + ' ne akTuBHuUIT\n");
return boolFromString;

private void recieveData(String message, PrintWriter writer) {
//Po30uBae maHi Ha CIIUCOK
String[] messageData = message.split(" ");

//TlepeBipsieMO IJi KOTO JJaH1 Ta OHOBIFOEMO X
switch (messageData[1]) {
case "Threadl":
taskActive[0] = checkThreadActivite(messageData[0], messageData[1]);
startCalculationTask(rectangles[0], O, writer, messageData[1]);
break;
case "Thread2":
taskActive[1] = checkThreadActivite(messageData[0], messageData[1]);
startCalculationTask(rectangles[1], 1, writer, messageData[1]);
break;
case "Thread3":
taskActive[2] = checkThreadActivite(messageData[0], messageData[1]);
startCalculationTask(rectangles[2], 2, writer, messageData[1]);
break;
case "Thread4":
taskActive[3] = checkThreadActivite(messageData[0], messageData[1]);
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startCalculationTask(rectangles[3], 3, writer, messageData[1]);
break;

@Override
public void run() {
try (
PrintWriter writer = new PrintWriter(socket.getOutputStream(), true);
BufferedReader reader = new BufferedReader(new
InputStreamReader(socket.getIinputStream()));
i
//301NBIIUTH JITYUIBHUAK H1IKIIOYEHD
incrementClientCount();
Platform.runLater(() -> connectionArea.appendText(">>>Connected: " +
socket.getInetAddress() + "\n"));

//OTpuMaHHS TaHUX BiJ KIII€HTA
String message;
while ((message = reader.readLine()) != null) {
String finalMessage = message;
Platform.runLater(() -> {
recieveData(finalMessage, writer);
startTotal Task(writer);
b
}

} catch (IOException ex) {
Platform.runLater(() -> connectionArea.appendText("Tlomunka B 06po6iii kiienta: \n" +
ex.getMessage() + "\n"));
} finally {
//3MEHIINTH TYMILHUK T IKIFOYEHD
decrementClientCount();
try {
socket.close();
Platform.runLater(() -> connectionArea.appendText("<<<Disconnected: " +
socket.getInetAddress() + "\n"));
} catch (IOException ex) {
Platform.runLater(() -> connectionArea.appendText("He Baamocst 3akputu coket: " +
ex.getMessage() + "\n"));
}
}
}
}
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Po6oTa xomaHIHOTO MpoIlecOopa Ha CTOPOHI cepBepa.

KitieHTChKI KOMaHIM KepyBaHHS MOTOKaMHU OOYMCIIEHb HAa CTOPOHI cepBepa.

1.
2.
3.
4.
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BAPIAHTH:

Josxuna, | upuna, Koumnip
TIKC TIKC

0 110 20 YEepBOHUI
1 120 30 cipuii
2 130 40 CUHIN
3 140 50 3eJICHUI
4 150 60 KaBOBHIA
5 160 60 YOPHUH
6 170 50 ¢bioneToBuit
7 180 40 ONMaKUTHUN
8 190 30 POXEBHIA
9 200 20 TEMHO-CIpH
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