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BBenenue

Ha ceromusmuanii MOMEHT A3BIK Java SBSIeTCS OIHHM W3 HanOoJliee
pacpoCTpaHEHHBIX S3BIKOB MPOTrPAMMHUPOBAHMS U1l  pa3padOTKU  y4YEOHBIX,
NPUKIAAHBIX M CETEeBBIX NpWiIoKeHWid. Ero mpumeHeHume B KypcoBod pabote
000OCHOBaHO TE€M, YTO S3BbIK COYETAET OOBEKTHO-OPUEHTHUPOBAHHYIO MOJIEIb,
pa3BUThIE CTaHAAPTHbIE OMONMOTEKHM W BO3MOXKHOCTH 3allyCKa MporpamMm Ha
pa3HBIX OMEPAIMOHHBIX CHCTeMax 0e3 U3MEHEHUS HCXOHOTO KOJa.

KitoueBoii 0coOeHHOCTBIO Java sIBIII€TCS BBINOJHEHHE MPOrPaMMHOI0 KOoAa
BUpTyasibHOM MamuHoi JVM. McxoaHblil KO CHavajga KOMOWIMPYETCS B OalT-
KO/, TIOCJIE€ Yero ATOT OalT-KOJ MCIONHSAETCA B cpene BhIMoMHeHus Java. Taxoi
MOJIX0/1 00eceurnBaeT MePEeHOCUMOCTh TpuiIokeHus Mexay Windows, Linux u
mMacOS npu Hamuunu ycranoBiaeHHo JRE nmm JDK.

B nannoii KypcoBoi paboTe pa3paboTaHO MHOTOMOIYJIBHOE MPUIIOKEHHE
«Terpuc» ¢ rpapuueckum  uHTepdeiicom  momb3oBarens.  [Iporpamma
MOIJICP)KUBAET OJWHOYHBIA PEKHUM, JIOKAJIBHBIA MYJIBTHIUIEED Ha OJHOM
KOMITBIOTEPE M CETEBOM PEXUM B3aWMOJCHCTBUSA MEXIy JByMs Hrpokamu. B
nporecce paspaboTku ObLIM Hcmosib3oBaHbl Java Collections Framework, Java
Stream API, MexaHu3Mbl 00paOOTKH UCKJIIOUYCHHI, OMOIMoTeKa SWINg, TaiiMepsl
II0JIb30BaTEILCKOr0 HHTepdeiica u cereBoe B3ammomeirictBue uepes 1CP/IP
COKETBHI.

OtnenbHOE BHUMAHHE YACJIEHO COOTBETCTBHIO CTPYKTYphl — OT4YETa
porpaMMHOMY Koay. IloaToMy B OCHOBHOM 4YacTW NOSICHUTEIBHOM 3aIUCKU
no6asnenbl UML-nuarpaMmel, oTpakaroliye BapuaHThl UCIIOIb30BaHUS, KIACCHI,
MOCJICIOBATEIPHOCTh ~ B3aMMOJICUCTBHSI  OOBEKTOB, aJITOPUTM  pabOTBl U
pasBepThHIBaHWE TPWIOXKEHUA. JlyOnmpoBaHue nauarpaMMm B TNPUJIOKECHUU

OCTAaBJICHO JJI yA00CTBa MPOCMOTpPA U MEYaTH.



1 [locTanoBKa 3agaun
Ilensto KypcoBoi pabOTBI SBISIETCA pa3pabOTKa MHOTOMOIYJIHHOTO
npwioxenuss «Terpuc» Ha sa3pike Java ¢ rpaduueckum uHTEpdeiicom
MOJb30BATENIsl W  HECKOJIBKMMHU pexuMamMu urpbl. [Iporpamma  momxHa
JEMOHCTPUPOBATh  MPUMEHEHHE NPUHIMUIOB  O0OBEKTHO-OPUEHTUPOBAHHOTO
POrpaMMUPOBAHMS, Pa3eICHHEe OTBETCTBEHHOCTH MEXIY KiaccaMu, padoTy C
KOJUICKITUSIMHA, TIOTOKaMH, COOBITHSIMU HHTEp(eiica 1 CeTeBBIMU MTOAKITIOYCHUSIMU.
1. Jlng nocTHKEeHMs 11eJd He0OXOAMMO BBITIOJIHUTD CIEAYIOIINE 3a/1a4u:
cO3/1aTh UTPOBOE noJie pazMepoM 10 Ha 20 KIETOK U peain30BaTh XPAHEHUE
COCTOSIHUSI Ka)K101 KJIETKH;
2. peanu3oBaTh HaOOp ¢uryp TeTpuca, UX CIy4yalHyI0 TeHEepaIuio,
nepeMeIeHne, MoBopoT U (PUKCAIIUIO Ha TI0JIE;
3. o0ecrneunThb MOJCUYET OYKOB, YUET OUUIIEHHBIX JTUHUI U MOBBIIIICHUE YPOBHS
CJIO’KHOCTU;
4. pazpabortath rpaduueckuil uHTepdeiic ¢ oToOpaKEeHUEM TEKYIIEero MoJis,
cienyromen (GUrypsel, cuera, ypoBHSI U CTATUCTUKU COTICPHUKA,;
5. peanu3oBaTh OJAWHOYHBIA PEXKUM, JIOKAIbHBIM MYJBTUILUIEED U CETEBOE
B3aMMO/ICHCTBUE MEXKy UTPOKaMU;
6. MPUMEHUTHh MHOTOIOTOYHOCThH JJIE OOpaOOTKM CETEBBIX COEAUHEHUUN O0e3
0JIOKUPOBKH UHTEp(eENica;
7. WCIIOJIL30BaTh KOJUIEKIMH Java, Stream APl 1 MexaHu3M HCKIIFOYEHUN UTSA
MOCTPOEHHS YCTONYMBOM JIOTUKHU MPUIIOKECHUS;
8. MpoBeCTH TECTUPOBAHUE OCHOBHBIX (DYHKIIMIA MPOTPAMMBEI.
9. uarpamma BapuaHTOB WCIIOJIb30BaHUS TIOKA3bIBACT, KaKHe JCHCTBUSA
JIOCTYTHBI MMOJB30BATEI0 U BTOPOMY HIPOKY, a TaKKe€ Kakhe BHYTPECHHHUE

BApUAHTHI 3allyCKa UCIIOJIB3YIOTCA IPHU BI)I60pe CCTCBOI'O pCiKUMa.
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2 TeopeTuyeckasi 4acTh 3a/1aHUsI

2.1 S3pIKk mporpamMMupoBanus Java

Java  mpencraBmsier  co0oil  OOBEKTHO-OPUEHTUPOBAHHBIA  S3BIK
nporpaMMupoBaHus ¢ cuHTakcucoMm, Omm3kum k C, C++ u C#. OcHoBy
MPOECKTUPOBAHUS Ha Java COCTaBJISIOT KJacchl U 00beKThl. Kiacc omuchiBaer
JTAHHBIE U MTOBEJEHUE 00BEKTA, a 0OBEKT SABISETCA SK3EMILIAPOM Kilacca, KOTOPbIN
UCIIOJIB3YETCS BO BPEMSI BBITIOJIHEHHUS TTPOTPAMMBI.

B nanHoil paboTe OOBEKTHO-OPUEHTUPOBAHHBIM TMOJXOJ BBIPAXKEH B
pa3zeNieHny TPHIOKEHUS Ha HECKOJIbKO JIOTHYECKHX uvacTeil. MrpoBoe moie
peanu3oBaHo B kiacce GameBoard, ¢urypsl omucanbl kiaccom Tetromino u
nepeuncicHueM TetrominoType, rpaduueckuit wHTEpdEHC COCPETOTOUYCH B
TetrisFrame, a cereBoit oOMen BeiHeceH B NetworkManager u GameStatePacket.
Takoe pazneneHue ynpolaeT CONPOBOXACHHUE MPOrPaMMbl, TaK KaK M3MEHEHUE
OJIHOM YacTH He TpeOyeT NepenrchIBaHUs BCEH CUCTEMBI.

Java monmepxuBaeT WHKAICYJSAIUIO, HACIEIOBaHHE, MOIUMOPPHU3M U
00pabOTKy HCKIIOUYUTEIbHBIX CUTyauuid. WHKancyssmuss HCHOJb3yeTcs IS
3alIUTBl BHYTPEHHErO COCTOSHHMS KJaccoB, HampuMmep moje (rid xiacca
GameBoard He u3mensiercs Hanpsmyro u3BHe. Mckmouenne GameOverException
IpUMEHSETCs 171 (PUKCaluy 3aBEpIeHuUs MapTHH, KoTAa HoBast Gurypa He MOKET
OBITH pa3MelleHa Ha UTPOBOM MOJI€.

CranmaptHas OuOIMoOTEeKa Java mpeaocTaBisieT TOTOBBIE CPEACTBA IS
co3manus uHTep(deiica, paboThl ¢ KOIEKIUIMH, TOTOKAaMH BBOJA-BBIBOJA, CETHIO
¥ MHOTOIOTOYHOCTBIO. DTO MO3BOJIMJIO BBIMOJHUTh MPOEKT 0€3 MOJKIIOUEHUS
BHEIIHUX OMOJIMOTEK U OCTAaBUTh MPOTPaMMy JIOCTATOYHO MPOCTOM I aHalu3a B

paMKax KypcoBOil pabOTHI.
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2.2 Cpena pa3paoorkun Apache NetBeans IDE

Apache NetBeans IDE sBnsieTrcss WHTErpHpOBaHHOW Cpenoi pa3pabOTKH,
npeIHa3HAaYeHHONW JUIS CO3[aHUWs, KOMIWIALMHU, 3allycka W OTJaaku Java-
npunoxkeHuii. B pamkax KypcoBoil paOOTBl cpela HCIOJIb30Bajach st
OpTraHM3aIMH MTPOEKTa, PeIAKTUPOBAHUS UCXOTHBIX (PailioB, COOPKH MPOTPAMMEBI U
MPOBEPKU pabOThI rpaduueckoro nurepdeiica.

NetBeans ymoOHa mig pa3paboTku SWINQ-TIPUIOKEHUH, TaK Kak
MIPEIOCTABIISICT BU3YAIBHBIN peaakTop GOopM U aBTOMATHYECKH (POPMHUPYET YaCTh
KO/Ja, CBS3aHHYIO C pa3MEIICHHEM OJJIEMEHTOB wuHTepdeiica. B mpoekre 310
0coOEHHO BaxXHO ISl Kiacca TetriSFrame, KoTopsiii COEPKUT UTPOBYIO TAHEIb,
NaHelb CTaTUCTUKHM, OJIOK OTOOpa)keHus clenaymoomed ¢Gurypsl U KHONKH
yIpaBIeHUS.

Cpena pa3paboOTKM TakXke IO3BOJIIET OBICTPO HAXOAUTh  OLIMOKH
KOMIIWISILIMY, MIEPEXOUTh MEXAY KJlIacCaMHU U IPOBEPSATh CTPYKTypy HakeToB. B
NPOCKTE KJAacChl pa3leleHbl MO TmakeTraM: Kursovaya.Core comepikKUT HIPOBYIO
JoruKy, Kursovaya.gui cogepxut rpadudeckuii uaTepdeiic, a kursovaya.network

OTBCYACT 34 CCTCBYIO YaCThb IIPUIIOKCHUA.

2.3 Urpa «Terpuc»

Terpuc gBns€TCS JOTUYECKOW WUTPOM, B KOTOPOHM MOJIb30BATENb YIPABIISIET
NaJalIuMy (pUrypaMu, COCTOSIIIIMMHM M3 YEThIpeX KBaApaTHbIX 0s0koB. Urpox
nepemMeniaerT (QUrypsl BIE€BO W BIIPaBO, BpPAIAET UX M CTAPAETCS 3alOJHUTH
TOPU30HTAJIbHBIE JUHUU UTPOBOTO NoJIsA. Koraa IMHMS MOTHOCTBIO 3aII0JIHEHA, OHA
yJaajsieTcsi, a OJIOKU BbIILIE CABUTAIOTCS BHU3.

OcHOBHAasl CIOKHOCTb UTPbl COCTOUT B TOM, YTO CKOPOCTh MajeHUs (UTryp
IIOCTEIIEHHO yBEJIMYMBAECTCSA, a NPOCTPAHCTBO Ha MoJie orpanudeHo. Ilpum
HEMpaBUIBLHOM pa3MelieHuu (uryp cBoOOJHOE MECTO OBICTPO 3aKaHYMBAETCS.
[TapTus 3aBepuiaeTcs, eciu HOBast PUIypa HE MOXKET MOSIBUTHCA B BEPXHEH yacTu
TIOJISL.

B pa3zpaboTaHHOM MpUIIOKEHUHU peain30BaHbl crangapTabie ¢urypsl I, O, T,

S, Z, J u L. Ina renepanuu ¢uryp ucnosib3yercs aaroputm 7-Bag: Bce cemb
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TUIIOB CKJIAJBIBAIOTCS B HA0Op, MEPEMENIMBAIOTCA, TOCJE Yero BbIAAIOTCA IO
onHomy. Korna Habop 3akaHUMBAETCS, OH 3aMOJIHSIETCS U MEPEMEIIMBAETCS CHOBA.
brnaromapss sTomy (uryphl TOSBISIOTCS paBHOMEpPHEE, YeM TIPH OOBIYHOM

Clly4ailHOM BBIOODE.

2.4 Ucnoab3yemble TEXHOJIOTHA U CTPYKTYPa NMPOeKTa
IIpOeKT COCTOMT W3 HECKOJBKUX MOAYJEH, CrPYNIIMPOBAHHBIX IIO
Ha3HauYeHUI0. Takoil moaxo No3BOMISIET OTAEIUTh IIPABUIIA UTPBI OT UHTEpPEiica u

CETEeBOM JIOTUKHU. B PE3YIIbTATC KO ITPOIIC YNTATh, TCCTUPOBATL U PACIIUPATD.

IMaker / kJace Ha3nauyenue
kursovaya.Kursovaya Touka BXoJ1a B IpUJIOKEHHE, 3amyck TetrisFrame.
Urposas snoruka: nosue, KIeTku, GUrypsl, cuerT,
YPOBEHB, HCKJIFOUCHUE 3aBEPIICHUS UTPBI.

OxHa unTep(eiica, 06padoTKa KIaBHATYpPbl, OTPHUCOBKA
T10JIs1, TAAJIOTH CETEBOM UIPBHI.

Cosnanue TCP/IP coequHenus, OTIpaBKa U MPHEM
obwvekToB GameStatePacket.

[TocTpoenue rpaduyeckoro narepderica u 0opadoTka

kursovaya.core

kursovaya.gui

kursovaya.network

Java Swing o
cOOBITUH TTOJIB30BATENSI.
Java Collections XpaHenue mojisi, Habopa Guryp, crucka HaboaTeNelH
Framework u ouepenu 7-Bag.
ExecutorService 3amyck (OHOBBIX 33124 IPUEMa CETEBBIX COOOIICHHIA.

B kayecTBe OCHOBHOM ApXWUTEKTYPHOW HIEW MCHOJIB3YETCSA Pa3leieHUE Ha
MOJiejIb, MpEACTaBIeHUE U ceTeBoii oOMeHn. GameBoard orBewaer 3a cocrosiHHE
urpsl, TetrisFrame otoOpaxkaet 3To cocTosiHUE ToIb30Barento, a NetworkManager

nepeaacTt COCTOAHUE MCXKY HI'POKAMH B CETCBOM PCIKHUME.

3 Onucanue ajIropuTMa padoTbl

3.1 O0mas JJ0ruKa NpuJIoKeHust

[Tocne 3amycka mporpamMmbl co3aacTcs TiiaBHOe OkHO TetrisFrame. B okwe
dbopmupyeTcsi wWrpoBas TIaHeNb, OJOK CTAaTUCTUKH, OOJacTh MPOCMOTpA
cieayronielt Gurypsl U KHONKHU yrpaBiieHus. [Ipyu co3gaHuu HOBOTO 3K3EMILIsIpa
GameBoard BbImOIHSIETCS MHHUIMAIU3AIUSA ceTKu pasmepoM 10 Ha 20 KIETOK,
yCTaHOBKa HAYaJIbHOTO CUETa, YPOBHS U KOJIUYECTBA OUUIIICHHBIX JIMHUM.

Urpoxk BeIOMpaeT pekuM pabOThI: OJMHOYHBIN, JIOKAIBHBIN WIK ceTeBON. B
OJIMHOYHOM pEXKHUME CO3/1aeTCsl OJHO OKHO WUIpbl. B JOKambHOM pexume
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Co3JaroTcsl J1Ba OKHa [ etrisFrame, xaxqoMy WIpoKy Ha3HAuaeTcs CBOM HaOop
KJIABHIII YIPaBJICHHs. B ceTeBOM pexuMe OJHMH IOJIb30BaTEIb MOKET CO31aTh
CEepBEpP, a BTOPOM MOJAKIIOUYUTHCS K HEMY MO aJpecy U MOpPTY.

OO6mass normka paOoOThl IMOKa3aHa Ha Juarpamme jaesrenbHocTd. OHa
OTpa)kaeT 3alyCK PEeXHMMa, WHUIIMAIM3AIMIO TO0Js, 00pabOTKy BBOJA, MPOBEPKY
JIOTYyCTUMOCTH JIBIDKEHUS, (pUKcanuio (QUrypbl, OYUCTKY JUHUN U 3aBEpIICHHE

napTUH.

!

O'ro6pa»<eHMe rnaBHoOro MeHw

onmuLwan ivoxanwaﬂ \ ceTesas

Bbi6op pexxuma urpsbl
Co3paTbh OJHO OKHO Co3paThb ABa OKHa Co3paTb cepsep unm
TetrisFrame JIOKaNbHOMN Urpbl noako4nTLES no IP/nopTy

' ! !

WHunumannsauma GameBoard,
TaiiMepa, Knasuw n nHTepdenca

!

[ Wrposow unkn ‘747
& -4
Timer Bbi3biBaeT gameTick():
¢urypa cmellaeTcs BHU3

l

ObpaboTka KnasuLL:
[ABUXKeHWe, MoBopoT, cbpoc, naysa

!

May3a BknoyeHa?

HeT
Mo3numa durypsl gonyctuma?

na HeT,}u’M napexue BHU3 HeT

3acvkcmpoBaTb purypy
Ha none

MepemecTuTb UM
noBepHyThb urypy

MpoBepUTL 3amMosiHEeHHbIE IMHUK,
O6HOBUTL CYET U YPOBEHb

l

Co3paTb cneayioulyio hurypy
yepes 7-Bag

l

O6HoBUTL GUI 1 oTNpaBuTh
GameStatePacket conepHuky

l

Wrpa okoH4eHa?

l,,a

Moka3saTb nobeay/nopaxeHue,
NPeAnoX1Tb NPOJIO/IKUTL U 3aKOHYUTH

l
o

Pucynok 2 - UML-auarpamma aesTenbHOCTH UTPOBOTO Tpoliecca

L
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3.2 UrpoBoii muKJI

WrpoBoii 1mKJI peann3oBaH ¢ TOMOIIBIO javax.swing.Timer. Taiimep
cpabaTpiBaeT uepe3 3aJaHHBIA TPOMEXKYTOK BpPEMEHH M BBI3BIBACT METO]
gameTick() xmacca TetrisFrame. Ecnu wrpa He HaxXxoaWTcs Ha Tay3e, METOJ
obpamaercs k GameBoard u meITaeTcs EPeMeCTUTh TEKYIIYI0 (GUIYpy HA OIHY
KJICTKY BHH3.

Ecnu mepemenieHre BHU3 JTOMYCTUMO, KOOPAMHATHI (PUTYpPHI U3MEHSIOTCH,
nocie 4yero uHTepdelc mepepucoBbiBaeTcs. Eciu mepemenieHne HEBO3MOXKHO,
dburypa curTaeTcs JOCTUTIIEH MPEISITCTBUS WM HIDKHEW TpaHUIBI ToJis. B aToMm
ciiydae oHa (PUKCHpyeTCsl Ha CETKe, 3aTeM BBI3BIBACTCS MPOBEPKA 3aMOJHEHHBIX
JIMHUM ¥ CO3/1aeTcs HOBas PUrypa.

[Tonb30BaTENs MOXKET BIMATH HA UTPOBOM LUK ¢ KiIaBUaTypbl. OOpaboTunK
keyPressed Boi3biBaeT movePiece(), rotatePiece() wium dropPiece(). Ilpu Haxxatun
KJIaBHIIK T[ay3bl MCHSETCSA 3HAuCHHE MepeMeHHOW paused. B jokambHOM
CETEBOM pEXMMax COCTOSHHE Tay3bl JOIMOJHUTEIBHO TEPEIacTCs] BTOPOMY

HUI'POKY, YTOOBI HHTep(i)eﬁCBI OCTaBaJIUCh COI''IaCOBAHHBIMMU.

3.3 I'enepauus ¢puryp u o0padoTKa JUHUN

@urypsl coznmatorcsi B merone createRandomPiece(). Ilepen co3manuem
npoBepsieTcs ouepens pieceBag. Eciu oyepens mycra, meton refillBaglfNeeded()
dopMHupyeT  CHHMCOK  BCEX  3HauYeHHWd  mepedncicHus  1etrominoType,
nepeMelMBaeT ero u Jo0aBisieT SJIeMEeHTh B oduepens. Jlamee u3 odepenu
U3BJICKACTCS CIEAYIOUINHA TUTT (PUTYDBI.

[Ipu mosiBiieHMn HOBOW  (Gurypbl BbI3bIBacTcs  SpawnPiece(). Ecmm
creayromias Gurypa y>ke moAroToBIeHa, OHA CTAHOBUTCS TEKYIEH, a BMECTO Hee
dopmupyercss HOBas cieayromias ¢urypa. Takod MOIXOa TO3BOJSCT 3apaHee
MIOKa3bIBATh MMOJIB30BATEINI0, Kakast (PUTYpa TOSIBUTCS ITOCIIC TEKYIICH.

[Tocne ¢dukcaruu (urypsl Ha moje Bbi3biBaeTcsi meron clearLines(). Oun
IPOXOJHUT IO CTPOKaM CHHU3Y BBEPX M MPOBEPSET, 3aHATHI JIU Bce KieTku. Ecim

CTPOKa 34aIl0JIHCHA, OHAa YJAJIACTCA, a BCC CTPOKH BbIIIC CABUIAOTCS BHU3. HpI/I
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9TOM IIPOBCPKa JTOM XK€ IMO3UIHH IMOBTOPACTCS, TaK KaK IMOCJIC CABHUI'a Ha €€ MECTO

MOrJIa IomacCThb Apyrasd 3allOJIHCHHAA CTpOKa.

KosmmyecTBO 0UMIIEHHBIX JTUHHUH 32
Ha4vucaenue ouxkoB
X0
| nuHUs 100 * Texyuuii ypoBeHb
2 JIUHUU 300 * Tekynuid ypoBEHb
3 nuHUM 500 * Texyuuii ypoBeHb
4 nuHun 800 * Tekynuil ypoBEeHb

YpoBeHb paccuUMTHIBA€TCS Ha OCHOBE OOIIEro KOJUYECTBA OYMIIEHHBIX
auHui. B mporpamme ucnonb3yercs mpaBmiio: Kaxknable 10 JWHUNA MOBBIIAIOT
YPOBEHb Ha €IMHUILY. JTO BIHUIET HAa OTOOpPAX)KaeMyl0 CTATUCTUKY M TO3BOJISET

PaCHIupUTh IIPOCKT 3a CYHCT UBMCHCHUA CKOPOCTHU TaﬁMepa IIpHU pOCTC YPOBH:.

3.4 PaboTa MHOTOIIOTOYHOCTH

B npunoxeHnnm NPUCYTCTBYIOT HECKOJIBKO HWCTOYHHUKOB  COOBITHMA.
['paduueckuit unTepdeiic paboraeT B moToke 00paboTku codbiTuii Swing. Tatimep
javax.swing.Timer Takxe BbI3bIBACT OOpPaOOTYMKU B ITOM IOTOKE, IOITOMY
oreparu U3MeHeHUs] uHTepderica BBHIMOMHAIOTCA 0€30MmacHO JJIsi KOMIOHEHTOB
Swing.

CereBoe B3auMOJEICTBUE HE JOHKHO OlOKHpoBaTh uHTepderic. g sToro
B NetworkManager ucnonbssyetcst ExecutorService. Meron hostGame() 3amyckaer
OKHJAaHNEC TOIKIIIOUEHHUS KIWEHTAa B OTACIbHOM 3amauve. Ilocie momxkmaroueHUs
CO3/IaIOTCI OOBEKTHBIE TMOTOKH BBOJA-BBIBOJIA, YCTAHABIMBAETCS MPHU3HAK
connected u 3amyckaetcs oHOBOE mpociyinuBanue Bxoasanmx GameStatePacket.

[MTpu monyuenun nakera oOpabGotumk StateListener mepemaer naHHBIC B
NetworkDialog u TetrisFrame. OOHOBIICHHE JIEMEHTOB HHTEP(Eica BBIMOIHACTCS
gyepe3 SwingUtilities.invokeLater(), uto uckimoyaeT mpsmMoe M3MEHEHHEe SWing-

KOMITOHEHTOB U3 (POHOBOTO MOTOKA.
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3.5 CereBoe B3auMoaelicTBIe

CereBoil peXMM TNIOCTPOEH IO KIMEHT-cepBepHOU cxeme. OAMH HUIPOK
Ha)XKMMAeT KHOIIKY CO3JIaHUSl CEpBEpa M OXKUAAECT MOAKIIOYEHMs] Ha yKa3aHHOM
nopty. BTopoii urpok BBOJUT ajpec cepBepa U MOAKIIOYAETCS K HEMY KaK KJIMEHT.
[Tocne ycTaHOBKM COEAMHEHHS CTOPOHbI OOMEHMBAIOTCS CEpUaIN3yEeMbIMU
oobekramu GameStatePacket.

[TakeT COCTOSIHMSI COAEPKUT HMMSI HMIPOKA, CYET, YPOBEHb, KOJIMYECTBO
OYMIIICHHBIX JTUHUM, IPU3HAK 3aBEPIICHUS UTPBI, IPU3HAK TOOEIUTENS, COCTOSTHUE
nay3bl U NpU HEOOXOJIUMOCTH COCTOSTHUE UTpoBOro moiid. Takoil Habop HaHHBIX
JIOCTATOYEH ISl OTOOpaXKEHUsSI CTATUCTUKU CONEPHUKA U PEaKI[MU HA 3aBEpPILICHUE
HapTUH.

JlnarpamMMa TOCJIE€0OBAaTENbHOCTA TMOKA3bIBAET OCHOBHOM OOMEH MEXAY
o0ObEKTaMU BO BpeMsl Urpbl. B Hell OTAENbHO BBIJENEH LHKI, KOTOPBIH

IMOBTOPACTCA A0 3aBCPUICHUSA IIapPpTUH.
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/{unarpamma k pasgesy 3.5

UML-puarpaMmMma nocsenoBaTesIbHOCTU UTPOBOro npouecca

(

Urpok )

BblbOp peXxuMa / HoBas urpa |

( TetrisFrame )
|

( NetworkDialog )

(camenowa )

|
|
!’1ew GameBoard(), spawnPiece()|

—

start Timer

(NetworkManagea

(" coneprnc )

loop: Tarimep 1 BBOA, NOKa gameOvelr = false

Knasuwn ynpasneHus / P

|

mqvePiece(), rotatePiece(), dropPiecie

|
|
|
|
|
I
|
|
|
[
0

P——-—-——-

.

—
—
notifyObservers() I
sendNetwlorkState()

isValidPosition(), | IckPiece(),
I clearLines(), calculateScore()

A 4

sendState(GameStatePacket)

.

TCP/IP 06MeH cOoCTOAHUEM

\ 4

alt: gameOver

co

GameOverException / utor naptvn

______ =

obLLeHNd: Nnobena/nopaxeHne, NPOAOKUTE/3aKOHINTL |

\.

Pucynok 3 - UML-auarpamma rnocienoBaTeIbHOCTH UTPOBOTO Ipoliecca
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Pa3BepThiBaHME TNPUIIOKEHHUS] 3aBUCUT OT BBIOpaHHOrO pexuma. B
JOKAJIBHOM peXuMe o0a OKHa HaxoJiITCs Ha OJHOM KOMIBIOTEpPE U
B3aMMOJICHCTBYIOT Yepe3 CChUIKU MEXIy dK3eMInisipamu TetrisFrame. B cereBom
peXHMME KaXKJIbIil UTPOK 3aIlyCKaeT COOCTBEHHBIIN IK3EMILISP MPUIIOKEHUS, a CBSI3b

MEXTy HUMH BbInoHseTcst uepe3 T CP/IP.
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/{unarpamma k pasgesy 3.5

UML-pguarpamMmmMma paseepTbiBaHUA

OKHO urpoka 1
TetrisFrame

JIoKanbHBINA PEXXUM Ha OO HOM KOMNblOTEpEe

[ a—

cTaTUCTUKa, nobena

OKHO urpoka 2
TetrisFrame

'L CUHXpPOHM3alL A naysbl, J

Y3en: NK urpoka 1

TetrisFrame
GameBoard
NetworkDialog

Y3en: MK urpoka 2

TetrisFrame
GameBoard
NetworkDialog

ceTeBQi peXxum ceTeBol PEXKUM
TEP/IP, GameStatePacket (
SR e ] ~ NetworkManager
ServerSocket / Socket
Socket J<— —_— e ——— ocke
oTBeTHoe|cocTosAHNE
J/ \.

Pucynok 4 - UML-auarpamma pa3BepThIBaHUS TPUITOKEHUS
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4 Onucanue NpoOrpaMmbl

[Iporpamma mnocTpoeHa Kak HaOOp CBS3aHHBIX KJIACCOB, KaXAbId U3
KOTOPBIX OTBEYAET 3a OMpPENEICHHYIO YacTh (PYHKIIMOHATBHOCTH. Takoil moaxon
COOTBETCTBYET NMPHUHIIMITY EAWHCTBEHHON OTBETCTBEHHOCTH: MTPOBAasl JIOTHKA HE
CMEIIIMBAETCS C KOJJOM CETeBOro oOMeHa, a mHTep(deiic He ColepPKUT BHYTPEHHEH
peanmuzanuu uryp.

OO6mias cTpyKTypa KiaccoB mpuiiokeHus mokazaHa Ha UML-nuarpamme. B
auarpaMMmy BKJIIOYEHBI OCHOBHBIE MOJS,, METOABI M CBA3M MEXIy KJIacCaMu,

KOTOPLIC IIPUCYTCTBYIOT B HCXOJIHOM KOJIC IIPOCKTA.
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JAuarpamma k paszaeny 4

UML-pgunarpaMMma KJ1acCOB NpuioXxXeHusa «TeTpuc»

GameBoard

- grid: List<List<Cell>>

- currentPiece, nextPiece: Tetromino
- score, level, linesCleared: int

- pieceBag: Queue<TetrominoType>

+ movePiece(dx, dy)
+ rotatePiece()

+ dropPiece()

- clearLines()

- calculateScore(lines)

v

none 10x20

Tetromino

- type: TetrominoType
- X, y:int

- matrix: int[][]

- locked: boolean

+ rotate()
+ move(dx, dy)
L + lock()

TetrisFrame

- board: GameBoard

- gameTimer: Timer

- paused: boolean

- networkDialog: NetworkDialog
- localPausePeer: TetrisFrame

«interface» GameObserver

implements

— =* + onGameStateChanged()

+ initGame()
+ gameTick()
+ onGameStateChanged()
|+ updateOpponentStats()

COOoepXUT

NetworkDialog

NetworkManager

- networkManager: NetworkManager
- txtHost, txtPort, txtName

- isConnected: boolean

- playerName: String

- ServerSocket [/ Socket
- Object streams

- ExecutorService

- connected: boolean

ynpaenseT

- createServer()

- joinGame()

- onStateReceived()
+ sendState()

+ hostGame(port)
+ joinGame(host, port)
+ sendState(packet)

Lt disconnect()
nepdnaet
< CO3ABST NaKeT

GameStatePacket

- playerName: String
- score, level, lines: int

- shape: int[][]

Cell - gameOver, winner, paused
- boardState

- X, y:int
- occupied: boolean + getters
- color: Color \

i pied) «enum» TetrominoType
+ isOccupied()

\ T 10T5 2] L
- color: Color

+ getShape()
+ getAllColors()

Pucynok 5 — UML-auarpamMma Ki1accoB MpUIOKEHHS
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4.1 Kimace GameBoard

Knacc GameBoard siBisiercsi meHTpaibHBIM KJIaCCOM HMTPOBOM JIoTWKH. B
HEM XpaHWTCA CeTka WrpoBoro mojs grid, rtexymas d¢urypa currentPiece,
cienyromas ¢urypa nextPiece, cuer Score, ypoBenb level, komudecTBO
ounineHubix Jguaui linesCleared u npusnak 3aBepieHust urpsl gameOver.

[Tore mpencraBiaeHo kosutekimer List<List<Cell>>, uyro mno3Bonser
oOpamaThCs K Ka)JI0H KJIETKe Mo KoopawHatam X W Y. Kaxmas kierka XpaHuT
IpHU3HAK 3aHATOCTH M 1BeT Ojoka. Ilpu mepemeriennn ¢urypsr GameBoard ne
MEHSET TOJIE cpasy, a CHadajia MpOBepseT, AOIMYCTUMA JIM HOBAs MO3HUIUSA. DTO
IPEIOTBpAIacT BBIXOJ (GUTYpHI 3a TPAHMIIBI TIOJIS M HAJOKECHUE Ha Y)KE 3aHITHIC
KIICTKH.

Meton movePiece(int dx, int dy) BeImonHSIET MepeMeIeHne Ha 3aJaHHOE
cmemenue. Ecim mosunus momyctuMma, durypa casuraercsa. Ecimm ¢urypa He
MOYET OIYCTUThCS BHM3, oOHa ¢ukcupyercs MetogoM lockPiece(). Ilocne
¢ukcanuu BeI3bIBacTes ClearLines(), 3atem spawnPiece(). Ecim HoBas ¢urypa He
HIOMEIIIaeTCs Ha ToJie, co3aaeTrcs uckimodenne GameOverException.

Taxxe kimacc GameBoard peaimsyer mexanusm HaOmogarencii. Crucok
observers comepXUT OOBEKTHI, KOTOPBIC JOOKHBI IOJydYaTh YBEIOMIICHHUS IIPH
U3MEHCHHUU COCTOSTHMSI MTphl. TetriSFrame moamuchiBaeTcss HA 3TH YBEIOMJICHUS U

oOHOBJISIET UHTEPGENC MOCIe U3MEHECHUIM.

4.2 Knacc Tetromino u nepeunciaenne TetrominoType

Knacc Tetromino omuceiBaeT KOHKPETHYIO MrpoByrO ¢Gurypy. OH XpaHUT
TUT (UTYPHI, KOOPAMHATHEI BEPXHETO JICBOTO yIJia, MAaTpUIly (GOpMBbI U MPHU3HAK
dbukcaru. MaTpuiia COIEpPKUT HYJU U €IUHUIIBI: HOJIb O3HAYAET MYCTYIO KJIETKY,
eAMHMIIA - OJIOK QPUTYPBHI.

[ToBopoT ¢urypsl BeinodHseTcss MeTonoM rotate(). Meron co3maeT HOBYIO
MaTpUIly ¥ TIEPEHOCUT 3HAYCHUSI M3 MCXOJHOW MATPHUIIBI TaK, YTOOBI MOJYYHTh
noBopot Ha 90 rpamycos. Ilocie moBopora GameBoard mposepseT, MOXKHO JIH

OCTaBUThH (purypy B HOBOM mo3uiiuu. Eciu moBOpOT HEBO3MOXKEH, BBIMOTHSIIOTCS
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TIOTIBITKM HEOOJIBIIIOTO CJIBHTA BJIEBO, BIPABO WIIM BHU3. EC/M HM OJTMH BapuaHT HE
TIOJIXOJIMT, MaTPHUIA M KOOPAMHATHI OTKATHIBAIOTCS K CTAPOMY COCTOSHUIO.
[Tepeuncnenne TetrominoType comaepKUT CeMb CTaHIAPTHBIX THITOB (DUTYP:
IO, T,S, Z, Ju L. Ing kaxxa0oro TUMA 3aJaH I[BET U UCXOJIHAsI MaTpHIia (OPMBI.
Meton getShape() Bo3Bpamiaer KOIMHIO MaTpPHUIlbl, YTOOBI BHEIIHWN KOJ HE MOT

CIIy4aiiHO U3MEHUThH AOIOH QPUTYPHI.

4.3 Kaacc TetrisFrame

Knacc TetrisFrame orBevaer 3a rpadudeckuii uaTepderic npuoxenus. OH
Hacienyercs ot JFrame u peanusyer untepderic GameObserver, mosToMy MOKeT
HoJy4aTh yBeIOMJIeHUsT 00 wu3MeHeHun coctosHuss GameBoard. B kmacce
CO3/Ial0TCA TaHEIM WIPOBOTO TIOJSA, CTAaTHCTUKH, CJEAyIOImer QUrypbl W
yTpaBIICHUS.

OOpabGoTka  ympaBieHHs  BbImonHsercs — uepe3  KeyListener wu
KeyEventDispatcher. 3To mo3BossieT IpUHUMATh Ha)KaTUS KJIABUII JaKe TOT[a,
Korna (hoKyc HaXOAWTCS HE CTPOrO Ha MTrpoBOM maHend. [|Jis pa3sHBIX HTPOKOB B
JIOKAJIbHOM MYJIBTHILIEEPE MOTYT MCIIOJIb30BAThCS Pa3HbIC KIABUIIHN YIIPABICHUSI.

OTpucoBka  TMOJS  BBINONHACTCS  METOJAMHU drawGamePanel(),
drawNextPiece() u drawCell(). Cnauana ouwmmaercs (OH, 3aTeM PHUCYIOTCS
3aHATHIE KIJIETKH TIOJIA, TOCIE D3TOTO TOBEPX HHUX OTOOpa)KaeTcss TeKyIas
nagaromas ¢urypa. OTIenbHas TaHENb TOKa3bIBacT CICHYIONIYI0 (DUTYpy, HTO
JieNIaeT UTPOBOM MPOIIECC MOHSTHEE.

TetrisFrame Taxxke oOpabOaTeiBaeT 3aBepiieHue wWrpbl. Ecim  mapTus
3aKOHYWJIACh, TaWMep OCTaHABJIMBACTCS, KHOINKA Tay3bl OTKJIFOYAeTCs, a
MIOJIb30BATENI0 BBIBOJUTCS COOOIICHHE. B peknMe JOKalbHOTO MYyJIbTHUILIeEepa
BTOPOMY OKHY Iepeaaercs MHpopmaius o nodeqe u mnpeajsaraercs mpoaoKUTh

WPy WIM 3aBEPLIUTH €€.
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4.4 Knacewnl NetworkDialog m NetworkManager

NetworkDialog siBisieTcst muaoroBbIM OKHOM, Yepe3 KOTOPOE MOJIb30BaTEIb
BBHIOMpAET CETEBOM pEXKMM: CO3/JaHME CEepBepa WIM TMOJKIIOYEHUE K
cyliecTByloiiei urpe. B okHe BBomarcs ums urpoka, IP-agpec m moprt. Ilocne
YCIIELIHOTO MOJKJIKOYEHNS TUAIOT CKPBIBAETCS, & UTPa MPOJOHKAETCA B OCHOBHOM
OKHE.

NetworkManager BbIOTHSET HEMOCPEACTBEHHYIO paboTy ¢ ceTbio. [lpm
CO3JIaHMH CepBepa HMCIOJIb3yeTcs ServerSocket, KOTopblii 0XKHIACT MOAKIIOUCHHE
kiavenTa. [Ipu moakimoueHnn K urpe ucnonbiyercs Socket. Tloce ycranoBieHwus
coequHeHus co3marorcss ObjectOutputStream u ObjectinputStream mis nepenaun
cepuaIn3yeMbIX 0ObEKTOB.

Jlns mprema TIaKeTOB HUCHOJB3yeTcs OTAeNbHas 3amada ExecutorService.
brnaronmapsi aToMy OXHJIaHWE JAHHBIX W3 CETH HE OCTAHABIMBACT IpauuecKuit
unrepdeiic. IIpu paspeiBe coeaunenus ¢uar connected cranosutcs false, a

pecypchl 3akpbiBatoTcs metogoM disconnect().

4.5 Knace GameStatePacket

GameStatePacket sBiseTcss KOHTEHHEPOM aHHBIX, KOTOPBIH IEpeaacTCs
MEXIy WrpokamMu B cereBoM pexume. Kiace peamusyer Serializable, dro
no3BojisieT mepenaBatb ero depe3 ObjectOutputStream wu  umrath uepes
ObjectInputStream.

B maker BXOmSAT WMs WrpoKa, CYET, YPOBEHb, KOJIMYCCTBO OYHMIICHHBIX
nvHUMR, npusHaku gameOver, winner u paused, a Taxxe mosie boardState. Hannuue
npu3HaKa paused BakHO, MOTOMY YTO B KOJE peajM30BaHa Iepeada COCTOSHUS
nay3sl. biiarogapst 3ToMy BTOPOU UTPOK MOKET BHJIETh COTJIACOBAHHOE COCTOSHUE
napTHH.

Kiacc He COmEp UT CIIOKHOW JIOTMKH M COCTOMT NPEHMYIISCTBEHHO U3
MOJIeH, KOHCTPYKTOpa U METOAOB JocTyma. Takoe pernieHne yao0Ho Il CETEBOTO
oOMeHa: oiHa cTopoHa (GOPMUPYET OOBEKT COCTOSHMS, OTIPABIISIET €T0, a Apyras

CTOpOHA YUTAeT 3HAUCHUS U OOHOBJISIET HHTEpDEiC.
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5 PykoBoaACTBO MOJIb30BaTEJIS

Jlng 3amycka NPUIOKEHHs HEOOXOIMMO HMETh YCTaHOBIIEHHYIO Cpeay
BbinoaHeHust Java. Ilocne 3amycka ¢aiina ¢ riaaBHeIM kinaccom Kursovaya
OTKpbIBaeTcs OKHO Urpsbl «Terpuc». B neBoil yactn 0kHa 0TOOpakaeTcsi UTPOBOE
IoJIe, B IIPaBOM YacTH - CYET, YPOBEHb, KOJUYECTBO OUYMLICHHBIX JIMHUH,

cienyromas (purypa u CTaTUCTUKA CONEPHUKA.

JleiicTBue KnaBuia / cnoco0 BbINOJIHEHUsI
Crpenka BJIEBO WM HA3HAYEHHAs KJIaBUILIA
[Tepemectuth GuUrypy BieBo
UrpoKa
Crpenka BOpaBo WM Ha3HAYEHHAas KJIaBUILA
[Tepemectuth GuUrypy BIpaBo
UrpoKa
YckopuTh najieHue Crtpenka BHU3
[ToBepHyTh QUrypy Crpenka BBepx
MrHOBEHHO COPOCUTH QUTYPY [TpobGen
[Tay3a / mpo10KUTh Knasumia P unu kHomnka «Ilay3a»
Hauarts HOBYIO HIpy Knonka «HoBas urpa»
OTKpBITh CETEBOM PEKUM Knomnka «CeteBas urpa»

B oauMHOYHOM pexuMe TMOJB30BaTENb WrpaeT OAWH. B  JoKampHOM
MYJIbTUILIEEPE OTKPBIBAIOTCS JBAa OKHA, KaXKI0€ M3 KOTOPBIX COOTBETCTBYET
OTZEJIBHOMY UTPOKY. B ceTeBOM peknMme OAMH UIPOK CO3AAET CEPBEP, a BTOPOH
noJiKJtoyaeTcs: Kk HeMy 1o IP-agpecy u mopty. Bo Bpemst urpsl mosib3oBaTellb

MOXKCT Ha6.]'IIOI[aTI> CUCT, YPOBCHb U COCTOSAHHC COIICPHHUKA.
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i# Tetpuc - Kypcosaa pa6ota - m] X

Cuer: 0
VpogeHe: 1

Nwunwi: 0

Cnegywow,an

ConepruK: HeT

Cuer: -

YpoBeHs: -

Hoeasa urpa MpogomxuTe CeTeBan urpa

PI/ICYHOK 6 - ' maBHOE OKHO IMPUIIOKCHUA

&y Tetpwc - Kypcosan paGota - ] X

Cuer: 0
YpoBeHs: 1

Nunmii: 0

Cnegyiowas

ConepHuk: HeT

CueT: -

YpoBeHe: -

HosanA urpa Mayza (P} CeTeean urpa

Pucynok 7 - IIpouecc urpsl
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[ Terpuc - Kypcosas pabota — (m] X

Cuet: 100
YpoBeHs: 1

Nunmii: 1

Cnegylowasn

ConepHuk: HeT

Cuer: -

YpoBexs: -

Hosana urpa Mayza (P) CeTesan urpa

PucyHok 8 - MOMEHT 3aKpbITHS TMHUU

:,’H- Tetpuc - Kypcosas pabota - m]

Cyet: 1500
VpoBeHe: 2

Tanni: 11

Cnegyowas

CONepHUK: HeT

CueT: -

YpoBeHe: -

Hoeas urpa Mayza (P) CeTesan urpa

Pucynok 9 - [loBbiieHue ypoBHs



Cuer: 1500

YpoBeHs: 2

Nukniiz 11

Message

‘0. Wrpa okoruenal Cuet: 1500

i =

YpoBeHk: -

Mayza (P}

Hoeas wrpa

CeTeBan urpa

)
ool

CueT: 1500

VpoBeHs: 2

Nukuiz 11

CoBMeCTHanA urpa
‘e BbiGepuTe pexum COBMECTHOH UTpbl

Ha oaHoM KomMnbioTepe

Cuer: -

YposeHs: -

Hoeas wrpa Nayza (P) CeTesas urpa

Pucynok 11 - Beibop pexrMa COBMECTHOI UTpbI
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Files

sovaya
Source |

Netv
B urst
B rurst
] kurst

B
BB kurst
Test Pac
Librarie:
Test Li
- Navigat
TetrisFrat
her Com,
framel

valabl |

~ Tl Palatte x

Favorites  Services MainfFramejava % | [ Tetrisframe java x
: Wirpox 2 - Crpenxw/ENTER

wrea
Bar
pss B
e

er

ad

Caneprn: Mrpos 1

Cuer: 0| a
0| Naysa

Vposens: 1 | Muswi: 0

Vposens: 1 | Mimani: 0

42,2

HosaR urpz TpogonsuTs Cerazas wpa

Pucynok 12 - JIokanbHbIN MyJIbTUILIEED

Cuer: 0
cuer: 0
Yposens: 1
Yposens: 1

N 0

Nunii; 0

NoGeaa

0 ¥ OBELA! T

Virpok UIrpok 2 npourpan
Ero cuer: 0

Baw cuet: 0

XortuTe MpoACAXUT UrpaTs?

Mpogonxwts | 3akomunts

CeTesan ua

Maysa (P)

Hopas vrpa

Pucynoxk 13 - CooOuienue o nobene

6 TecrupoBanue

TectupoBaHre NPOBOAMIIOCH BPYUHYIO MYTEM 3aIlyCKa MPWIOKEHUA U

IMPOBCPKH OCHOBHBIX ITIOJIB30BATCIILCKHUX CHCHAPHUCB. HpOBepf{HI/ICB OHHHOHHBIﬁ

PEXUM, JIOKAJIbHBIA MYJIbTHUILIEEp, CETEBOE MOAKIIOUCHHE, 00paboTKa KJIaBWIII,

HAYMUCJICHUC OYKOB, ITOBBINICHUC YPOBHSA U 3aBCPIICHUC ITAPTHUH.

Ne IIpoBepka O2xugaemMplii pe3yJibTaT Pe3yabTar
1 3anycK IpWIOKEHUS OTKpbIBaeTCs INIABHOE OKHO UIPBI Ycnenno
. ITone ounmaercs, cuet paseH 0
2 Coznanue HOBOM UTpbI Hl ’ p ’ Ycnemno
YpPOBEHb paBeH |
®urypa ABUraeTcs BIEBO, BIIPaBO U
3 [lepemenienue Gurypol ypan > BIP Ycnemno
BHM3 0€3 BBIXOJIa 32 TPAHMIIBI
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durypa noBopauynuBaeTcs, Ipu
4 [ToBopoT durypsi CTOJIKHOBEHHUH BBIITOJIHIETCSA OTKAT VYcnemso
WIN CIIBUT
MrHoOBEHHBII cOpocC durypa magaer a0 IPEOITCTBUSA U
5 P yp P VYcnemno
burypsl bukcupyercs
3arnojiHeHHas CTPOKa YIaIIeTCs, CUET
6 OuncTKa IUHAU P ya ’ VYcnemno
YBEITUYUBACTCS
[Tocne 10 nuHUE ypOBEHb CTAHOBUTCS
7 [ToBblilIeHHE YPOBHS Ycemenso
BBIIIIE
Taiimep ocTaHaBINBAETCS, IIOBTOPHOE
8 [Tay3a p ’ p YcnentHo
Ha)KaTUe IPOJ0JDKAET UTPY
JlokanpHbIH OTKpBIBAIOTCS JIBa HE3aBUCUMBIX
9 VYcnemso
MYJIBTUILICED OKHA, CTaTUCTHUKA OOHOBIISIETCS
HUrpoxu mmoakiIro4arTcsa 4epe3 COKETHI
10 | CereBas urpa p p YcnentHo
1 0OOMEHUBAIOTCSA COCTOSIHUEM
CoenuHeHune 3akpbeIBaeTcs 0e3
11 | OrxiroueHne KIIMEeHTa . P . Ycenenso
aBapUIHOTO 3aBepIIeHHs HHTepdeiica
ITosBiisteTcst cOOOIIEHHE O
12 | OxoH4aHUE UTPHI Ycneuno
MIPOMTPBIIIE WU T00ee

[Io pesynpTaTaM NPOBEPKU OCHOBHBIE TpeOOBaHUS K MPUIOKECHHUIO
BBINIOJIHEHBI. OmMOKM, CBsI3aHHbIE ¢ OJOKMPOBKOM MHTepdelca mpu OXuJaHUU
CETEBOTO TOJKIIOUEHUS, YCTpaHEHBl 3a CUEeT HCIOJIb30BaHUs EXecutorService.
Ommbku BpamieHuss QUIypbl y TpaHUI[ T0Ji1 00pabaThIBAIOTCS MPOBEPKOM

HOHYCTHMOfI MMO3MIHUH U OTKATOM COCTOSAHMA IIPU HECBO3MOXKHOCTH ITOBOPOTA.
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3akin0ueHue

B pesynprare BbIONHEHUS KypcoBOM paboTel Obulo  pa3paboTaHo
MHOTOMOAYJIbHOE mpuiiokeHue «Terpuc» Ha s3bike Java. [Iporpamma umeer
rpadudeckuii wHTEp(PEc, MOAICPKUBACT OAWMHOYHBIN PEXHUM, JOKATHHBINA
MYJIBTHUILIEEP U CETEBOE B3aUMOACHCTBUE MEXKIY JBYMS UTPOKAMH.

B xome pa3paboTku ObUIM TPUMEHEHBI  MPUHIUIBI  OOBEKTHO-
OPUEHTUPOBAHHOTO IPOrpaMMHUPOBAHMSL: WHKAINCYJISALUA, pazneneHue
OTBETCTBEHHOCTH MEX]y KjaccaMu, UCIOJb30BaHue HHTepdeiica HadmoaaTens u
nepeunciaeHuid. i1 XpaHeHHs] JTaHHBIX MPUMEHSJIUCh KOJUIeKIuu Java, ms
00paboTKH (PUTyp MCHOJIB30BAIMCH MATPHUILIBL, 111 TeHepauu Guryp - ouepenp 7-
Bag.

OTmenpHO peanu3oBaHO ceTeBoe B3ammojciicTBue depe3 TCP/IP cokeTsr.
OOMeH MexIy MrpokaMu BbINOJHsETCs oObektamu GameStatePacket, a mpuem
JTAHHBIX BBIHECEH B OTAEIBHYIO 3a7ady, YTO MO3BOJISIET COXPAHUTh OT3bIBUMBOCTH
uHTepdeiica. IlpoBeneHHOE TeCcTUpPOBAaHUE MOATBEPAUIIO PabOTOCIOCOOHOCTh
OCHOBHBIX (DYHKITUH TTPOTPAMMBI.

Taxxke B MNOSICHUTENbHYIO 3anmucky no0Oasnensl UML-nuarpammsl B
OCHOBHOM 4YacTH M MpPUIOKEHUHU. JluarpaMMbl NpPUBENEHBI B COOTBETCTBHE C
HCXOJHBIM KOJOM: B JIMarpaMMe IOCJIEIOBATEIHbHOCTH OTPAKEH IUKII UTPOBOTO
mpoliecca, AvarpaMma pas3BepTbIBAHHMS YTOYHEHA AJid JIOKAJIBHOIO W CETEBOrO
pPEXUMOB, a TUarpaMMa BapHaHTOB MCIIOJIb30BaHUS MepepaboTaHa ¢ COXpaHEHUEM

JJOTUKHU pa6OTBI ITPHIIOKCHUS.
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Ipuioxkenue A. JIMCTHHT POrpaMMbl

kursovaya/Kursovaya.java

package kursovaya;
import Kursovaya.gui.TetrisFrame;

public class Kursovaya {
public static void main(String[] args) {
TetrisFrame.main(args);
}

kursovaya/core/Cell.java

package Kursovaya.core;
import java.awt.Color;

public class Cell {
private int x, y;
private boolean occupied;
private Color color;

public Cell(int x, int y) {
this.x = x;
this.y = vy;
this.occupied = false;
this.color = Color.BLACK;
}

public void setOccupied(boolean occupied, Color color) f{
this.occupied = occupied;
this.color = color;

}

public int getX() { return x; }

public int getY() { return y; 1}

public void setY(int y) { this.y = vy;

public boolean isOccupied() { return occupied; }
public Color getColor() { return color; }

kursovaya/core/GameBoard.java

package kursovaya.core;

import java.util.x;
import java.util.stream.Collectors;
import java.util.stream.IntStreanm;

public class GameBoard {
public static final int WIDTH = 10;
public static final int HEIGHT = 20;

private final List<List<Cell>> grid;
private Tetromino currentPiece;
private Tetromino nextPiece;

private int score;

private int level;
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private int linesCleared;

private boolean gameOver;

private final List<GameObserver> observers = new ArraylList<>();
private final Queue<TetrominoType> pieceBag = new LinkedList<>();

public GameBoard() {
this.grid = new ArraylList<>();
this.score = 0;
this.level = 1;
this.linesCleared = 0;
this.gameOver = false;
initializeGrid();
spawnPiece();

}

private void initializeGrid() {
for (int y = 0; y < HEIGHT; y++) {
List<Cell> row = new ArraylList<>();
for (int x = 0; x < WIDTH; x++) {
row.add(new Cell(x, y));
}

grid.add(row);
}
public void spawnPiece() {
if (nextPiece == null) {

nextPiece = createRandomPiece();
}

currentPiece = nextPiece;
nextPiece = createRandomPiece();

if (!isValidPosition(currentPiece, 0, 0)) {
gameOver = true;

notifyObservers();

throw new GameOverException("Wrpa okoH4yeHa! CyeT: " + score);
}
notifyObservers();

}

private Tetromino createRandomPiece() {

refillBagIfNeeded();

return new Tetromino(pieceBag.poll(), WIDTH / 2 - 1, 0);
}

// T-bag randomizer Kak B KnaccHU4YeCKOM coBpeMeHHoM Tetris.
// Kawpasa ¢gurypa nosBngeTcsa poBHO OAMH pa3 3a UMK,
// nocne 4yero Ha6op nMepeMewWUBAETCH 3aHOBO.
private void refillBagIfNeeded() {
if (!pieceBag.isEmpty()) {
return;
}

List<TetrominoType> shuffled = new
ArraylList<>(Arrays.asList(TetrominoType.values()));
Collections.shuffle(shuffled);
pieceBag.addAll(shuffled);
}

public boolean movePiece(int dx, int dy) {
if (gameOver || currentPiece == null) return false;
if (isValidPosition(currentPiece, dx, dy)) {
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currentPiece.move(dx, dy);
notifyObservers();
return true;

}

if (dy > 0) {
lockPiece();

}

return false;

}

public void rotatePiece() {
if (gameOver || currentPiece == null) return;

// CoxpaHsieM TeKyljee cocTodHue
int oldX = currentPiece.getX();
int oldY = currentPiece.getY();
int[][] oldMatrix = currentPiece.getMatrix();

// Tpo6yemM noBepHYTb
currentPiece.rotate();

// Ecnu no3uuus BanugHa — OCTaBNseM KaK ecTb
if (isValidPosition(currentPiece, 0, 0)) {
notifyObservers();
return;

// Npo6yem caBuHyTb BrnpaBo (cTeHa cnesa)
if (isValidPosition(currentPiece, 1, 0)) {
currentPiece.move(l, 0);
notifyObservers();
return;

// Npo6yem caBuHyTb Bneeo (cTeHa cnpasa)

if (isValidPosition(currentPiece, -1, 0)) {
currentPiece.move(-1, 0);
notifyObservers();
return;

// Npo6yem cABMHYTb BrnpaBo Ha 2 kneTku (ana I-durypsi)
if (isValidPosition(currentPiece, 2, 0)) {
currentPiece.move(2, 0);
notifyObservers();
return;

// Npo6yeM cABMHYTb BneBo Ha 2 kneTku (gna I-gurypsl)
if (isValidPosition(currentPiece, -2, 0)) {
currentPiece.move(-2, 0);
notifyObservers();
return;

// Mpo6yem caBuHyTb BHU3 (NOTOMOK)

if (isValidPosition(currentPiece, 0, 1)) {
currentPiece.move(0, 1);
notifyObservers();
return;

35



// Hudyero He nomorno — oTKaTbiBaeM MOBOPOT

currentPiece.move(oldX - currentPiece.getX(), oldY -
currentPiece.getY());

currentPiece.setMatrix(oldMatrix);

notifyObservers();

}

private void lockPiece() {

currentPiece.lock();

int[][] matrix = currentPiece.getMatrix();

for (int i = 0; i < matrix.length; i++) {

for (int j = 0; j < matrix[i].length; j++) {
if (matrix[i][j] !'= @) {
int boardX = currentPiece.getX() + j;
int boardY = currentPiece.getY() + i;
if (boardy >= 0) {
grid.get(boardY).get(boardX).setOccupied(true,
currentPiece.getType().getColor());

}

}
}
}
clearLines();
spawnPiece();

}

private void clearLines() {
int cleared = 0;

// TpoBepsieM CTPOKM CHU3Y BBEPX KaK B opuruHanbHom Tetris
for (int y = HEIGHT - 1; y >= 0; y—-) {
boolean full = true;

for (int x = 0; x < WIDTH; x++) {
if (!grid.get(y).get(x).isOccupied()) {

full = false;
break;
}
}
// ECnu nuHus 3anonHeHa — yAandeM M CABUraeM BCE BHU3
if (full) {
cleared++;

for (int row = y; row > 0; row—-) {
for (int col = 0; col < WIDTH; col++) {
Cell above = grid.get(row - 1).get(col);
grid.get(row).get(col)
.setOccupied(above.isOccupied(), above.getColor());

}

// Ouvuaem BepxHWHW CTPOKY
for (int col = 0; col < WIDTH; col++) {
grid.get(0).get(col)
.setOccupied(false, java.awt.Color.BLACK);
}

// ToBTOpHO npoBepsaeM 3Ty ¥e CTPOKY Moche CABUTra
y++]
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if (cleared > 0) {
linesCleared += cleared;
score += calculateScore(cleared);

// VYpoBeHb pacTE&T Kawpgple 10 nuHuUiA
level = Math.max(1, (linesCleared / 10) + 1);

notifyObservers();
}

private boolean isLineFull(List<Cell> row) {
return row.stream().allMatch(Cell::isOccupied);
}

private int calculateScore(int lines) {
switch (lines) {

case 1: return 100 * level;
case 2: return 300 * level;
case 3: return 500 * level;
case U4: return 800 * level;

default: return 0;

}

private boolean isValidPosition(Tetromino piece, int dx, int dy) {
int[][] matrix = piece.getMatrix();
int newX = piece.getX() + dx;
int newY = piece.getY() + dy;

for (int i = 0; i < matrix.length; i++) {
for (int j = 0; j < matrix[i].length; j++) {
if (matrix[i][j] !'= 0) {
int boardX = newX + j;
int boardY = newY + i;
if (boardX < 0 || boardX >= WIDTH || boardY >= HEIGHT)
return false;
if (boardy >= 0 &&
grid.get(boardY).get(boardX).isOccupied()) return false;
}
}
}

return true;

}

public void dropPiece() {
while (movePiece(0, 1)) {}
}

public void addObserver(GameObserver observer) {
observers.add(observer);
}

private void notifyObservers() {
observers.forEach(GameObserver: :onGameStateChanged);
}

public List<List<Cell>> getGrid() { return grid; }

public Tetromino getCurrentPiece() { return currentPiece; }
public Tetromino getNextPiece() { return nextPiece; 1}
public int getScore() { return score; }
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public int getLevel() { return level; }
public int getLinesCleared() { return linesCleared; }
public boolean isGameOver() { return gameOver; }

kursovaya/core/GameQObserver.java

package Kursovaya.core;

public interface GameObserver {
void onGameStateChanged();
}

kursovaya/core/GameOverException.java

package Kursovaya.core;

public class GameOverException extends RuntimeException {
public GameOverException(String message) {
super(message);
}

kursovaya/core/Tetromino.java

package Kursovaya.core;
import java.util.Arrays;

public class Tetromino {
private TetrominoType type;
private int x, y;
private int[][] matrix;
private boolean locked;

public Tetromino(TetrominoType type, int startX, int starty) {
this.type = type;
this.x = startX;
this.y = starty;
this.matrix = deepCopy(type.getShape());
this.locked = false;

}

public void rotate() {
if (locked) throw new IllegalStateException("durypa yme
3amkcupoBaHa");
int n = matrix.length;
int[][] rotated = new int[n][n];
for (int i = 0; i < n; i++) {
for (int j = 0; j < n; j++) {
rotated[j1[n - 1 - i] = matrix[i][j];
}

}

matrix = rotated;

}

public void move(int dx, int dy) {
if (locked) throw new IllegalStateException("Ourypa yue
3afMkcuposaHa");
this.x += dx;
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this.y += dy;
}

public void lock() { this.locked = true; }
public boolean isLocked() { return locked; }

public int getX() { return x; 1}

public int getY() { return y; }

public int[][] getMatrix() { return deepCopy(matrix); }

public void setMatrix(int[]J[] matrix) { this.matrix = deepCopy(matrix); 1}
public TetrominoType getType() { return type; }

private int[][] deepCopy(int[][] src) {
return Arrays.stream(src).map(int[]::clone).toArray(int[][]::new);
}

kursovaya/core/TetrominoType.java

package Kursovaya.core;

import java.awt.Color;

import java.util.Arrays;

import java.util.List;

import java.util.Random;

import java.util.stream.Collectors;

public enum TetrominoType {
I(Color.CYAN, new int[][]{{0,1,0,0}, {0,1,0,0}, {0,1,0,0}, {0,1,0,0}}),
0(Color.YELLOW, new int[J[]{{1,1}, {1,1}}),
T(Color.MAGENTA, new int[][]{{e,1,0}, {1,1,1}, {0,0,0}}),
S(Color.GREEN, new int[I[1{{0,1,1}, {1,1,0}, {0,0,0}}),
Z(Color.RED, new int[][]{{1,1,0}, {0,1,1}, {0,0,0}}),
J(Color.BLUE, new int[][]{{1,0,0}, {1,1,1}, {0,0,0}}),
L(Color.ORANGE, new int[][]{{0,0,1}, {1,1,1}, {0,0,03}});

private final Color color;

private final int[][] shape;

private static final List<TetrominoType> VALUES = Arrays.asList(values());
private static final Random RANDOM = new Random();

TetrominoType(Color color, int[][] shape) {
this.color = color;
this.shape = shape;

}

public Color getColor() { return color; }
public int[][] getShape() {

return Arrays.stream(shape).map(int[]::clone).toArray(int[][]: :new);
}

public static TetrominoType random() {
return VALUES.get(RANDOM.nextInt(VALUES.size()));
}

public static List<Color> getAllColors() {
return Arrays.stream(values())
.map(TetrominoType: :getColor)
.collect(Collectors.toList());
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kursovaya/gui/NetworkDialog.java

package kursovaya.gui;

import kursovaya.network.NetworkManager;
import Kursovaya.network.GameStatePacket;
import javax.swing.*;

import java.awt.x*;

import java.io.IOException;

public class NetworkDialog extends JDialog {

private NetworkManager networkManager;
private JTextField txtHost;

private JTextField txtPort;

private JTextField txtName;

private JLabel 1blStatus;

private JButton btnHost;

private JButton btnJoin;

private Timer sendTimer;

private boolean isConnected = false;
private String playerName = "WUrpok";
private boolean isServer = false;

public NetworkDialog(JFrame parent) {
super(parent, "CeTeBaa urpa", true);
setSize(400, 300);
setLocationRelativeTo(parent);
setDefaultCloseOperation(JDialog.HIDE_ON_CLOSE);
setLayout(new BorderLayout());

JPanel panel = new JPanel(new GridLayout(6, 2, 10, 10));
panel.setBorder(BorderFactory.createEmptyBorder(20, 20, 20, 20));

txtName = new JTextField("Urpok" + (System.currentTimeMillis() %
1000));

txtHost = new JTextField("localhost");

txtPort = new JTextField("8080");

1blStatus = new JLabel("CTaTyc: He noaknw4yeHo");

panel.add(new JLabel("Bawe uma:"));

panel.add(txtName);

panel.add(new JLabel("IP appec:"));

panel.add(txtHost);

panel.add(new JLabel("MopT:"));

panel.add(txtPort);

panel.add(new JLabel("CtaTyc:"));

panel.add(lblStatus);

btnHost = new JButton("CospaTb cepeep");

btnJoin = new JButton("MogknwynTtbca");

btnHost.addActionListener(e -> createServer());

btnJoin.addActionListener(e -> joinGame());

panel.add(btnHost);

panel.add(btnJoin);

add(panel, BorderLayout.CENTER);

}

private void createServer() {
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try {
playerName = txtName.getText();
isServer = true;
int port = Integer.parseInt(txtPort.getText());
networkManager = new NetworkManager();

// YcTaHaBnuBaem cnywaTtenb [0 3anycka cepeepa
networkManager.setStateListener(this: :onStateReceived);

networkManager.hostGame(port);

1blStatus.setText("CepBep 3anyweH Ha mopTy " + port);
btnHost.setEnabled(false);
btnJoin.setEnabled(false);

new Thread(() -> {
try {
int attempts = 0;
while (!networkManager.isConnected() && attempts < 60) {
Thread.sleep(500);
attempts++;

}

if (networkManager.isConnected()) {
isConnected = true;
SwingUtilities.invokeLater(() -> {
1blStatus.setText("KnueHT noaknwyunca!");
JOptionPane.showMessageDialog(this,
"KnueHT nogknyuncs!\n3akpoiTe 3TO OKHO — urpa
npogonkuTca.");
setVisible(false);
});
} else {
SwingUtilities.invokeLater(() -> {
1blStatus.setText("HukTo He mopkmwuunca");
});

}
} catch (InterruptedException e) {
Thread.currentThread().interrupt();
}

}).startQ);

} catch (Exception e) {
1blStatus.setText("Ounbka: " + e.getMessage());
}

}

private void joinGame() {
try {
playerName = txtName.getText();
isServer = false;
String host = txtHost.getText();
int port = Integer.parseInt(txtPort.getText());
networkManager = new NetworkManager();

// YcTaHaBnuBaem cnywaTtenb [0 nopKknw4yeHus
networkManager.setStateListener(this: :onStateReceived);

networkManager. joinGame(Chost, port);

isConnected = true;
1blStatus.setText("MogknwyeHo!");
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btnHost.setEnabled(false);
btnJoin.setEnabled(false);

JOptionPane.showMessageDialog(this,
"MogkniyeHo ! \n3aKkpoiiTe 3TO OKHO — Urpa npogomxuTCca.");
setVisible(false);

} catch (IOException e) {
1blStatus.setText("Ounbka: " + e.getMessage());
}

}

private void onStateReceived(GameStatePacket packet) {
SwingUtilities.invokeLater(() -> {
TetrisFrame frame = (TetrisFrame) getParent();

// O6HOBNAEM CTATUCTUKY COMEPHUKA U CUHXPOHU3UPYEM May3y
String status = packet.isGameOver() ? "Mpourpan"
(packet.isPaused() ? "Maysa" : "Wrpaet");
frame.updateOpponentStats(
packet.getPlayerName(),
packet.getScore(),
packet.getLevel(),
packet.getLinesCleared(),
status
);
frame.applyNetworkPause(packet.isPaused());

// TpoBepsieM ycnoeusa no6eppl/nopameHns
if (packet.isGameOver()) {
if (!packet.isWinner()) {
// ConepHuK npourpan — Mbl no6eaunu!
frame.opponentGameOver(packet.getPlayerName(), true);

}
});
}

public void sendState(int score, int level, int linesCleared, boolean
gameOver, boolean paused) {
if (networkManager != null && networkManager.isConnected()) {
boolean winner = !gameOver;
GameStatePacket packet = new GameStatePacket(
playerName, score, level, linesCleared, gameOver, winner,
paused, null
).

networkManager.sendState(packet);

}

public boolean isConnected() {
return isConnected && networkManager != null &&
networkManager.isConnected();

}

public String getPlayerName() { return playerName; }
public NetworkManager getNetworkManager() { return networkManager; }
public boolean isServer() { return isServer; }

public void realDispose() {

if (sendTimer != null) sendTimer.stop();
if (networkManager != null) networkManager.disconnect();
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super.dispose();

}
}
kursovaya/gui/TetrisFrame.java
/*

* Click nbfs://nbhost/SystemFileSystem/Templates/Licenses/license-default.txt
to change this license

* Click nbfs://nbhost/SystemFileSystem/Templates/GUIForms/JFrame.java to edit
this template

*/

package Kursovaya.gui;

import Kursovaya.core.GameBoard;

import Kursovaya.core.GameObserver;
import kursovaya.core.GameOverException;
import Kursovaya.core.Cell;

import Kursovaya.core.Tetromino;

import javax.swing.SwingUtilities;
import javax.swing.JOptionPane;

[ **
*
* @author alex
*/

public class TetrisFrame extends javax.swing.JFrame implements GameObserver {

private static final java.util.logging.Logger logger =
java.util.logging.Logger.getLogger(TetrisFrame.class.getName());

private GameBoard board;

private javax.swing.Timer gameTimer;
private volatile boolean paused = false;
private static final int CELL_SIZE = 30;

private NetworkDialog networkDialog;

private javax.swing.Timer networkSendTimer;
private TetrisFrame localPausePeer;

private String playerName = "Urpok";

private boolean localGameOverHandled = false;
private boolean localVictoryDecisionShown = false;

private int leftKey = java.awt.event.KeyEvent.VK_LEFT;
private int rightKey = java.awt.event.KeyEvent.VK_RIGHT;
private int downKey = java.awt.event.KeyEvent.VK_DOWN;
private int rotateKey = java.awt.event.KeyEvent.VK_UP;
private int dropKey = java.awt.event.KeyEvent.VK_SPACE;

private java.awt.KeyEventDispatcher globalKeyDispatcher;

YET:
* Creates new form TetrisFrame
*/
public TetrisFrame() {
initComponents();
initGame();

}

public TetrisFrame(String title, int leftKey, int rightKey, int downKey,
int rotateKey, int dropKey) {
this(title, title, leftKey, rightKey, downKey, rotateKey, dropKey);
}
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public TetrisFrame(String title, String playerName, int leftKey, int

rightKey, int downKey, int rotateKey, int dropKey) {

this.playerName = playerName;

this.leftKey = leftKey;

this.rightKey = rightKey;

this.downKey = downKey;

this.rotateKey = rotateKey;

this.dropKey = dropKey;

initComponents();

setTitle(title);

initGame();

}

private void initGame() {
paused = false;
localGameOverHandled = false;
localVictoryDecisionShown = false;
btnPause.setEnabled(true);
btnPause.setText("May3a (P)");

if (gameTimer != null) {
gameTimer.stop();
}

for (java.awt.event.KeyListener listener : gamePanel.getKeyListeners())

gamePanel.removeKeyListener(listener);

}

board = new GameBoard();
board.addObserver(this);

gamePanel.setFocusable(true);
gamePanel.requestFocusInWindow();

gamePanel.addKeyListener(new java.awt.event.KeyAdapter() {
@Override
public void keyPressed(java.awt.event.KeyEvent evt) {
formKeyPressed(evt);
}

B;

if (globalKeyDispatcher != null) {
java.awt.KeyboardFocusManager.getCurrentKeyboardFocusManager()
.removeKeyEventDispatcher(globalKeyDispatcher);

}

globalKeyDispatcher = e -> {
if (!isVisible()) return false;
if (e.getID() == java.awt.event.KeyEvent.KEY_PRESSED) {
int key = e.getKeyCode();
if (key == leftKey || key == rightKey || key == downKey ||
key == rotateKey || key == dropKey ||
key == java.awt.event.KeyEvent.VK_P) {
formKeyPressed(e);
return true;
}
}

return false;
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java.awt.KeyboardFocusManager.getCurrentKeyboardFocusManager()
.addKeyEventDispatcher(globalKeyDispatcher);

gameTimer = new javax.swing.Timer(1000, e -> gameTick());
gameTimer.start();

onGameStateChanged();
}

private void gameTick() {
if (!paused) {

try {
board.movePiece(0, 1);
gamePanel.repaint();

} catch (GameOverException ex) {
handleGameOver(ex.getMessage());

}

}

private void formKeyPressed(java.awt.event.KeyEvent evt) {
int key = evt.getKeyCode();

if (key == java.awt.event.KeyEvent.VK_P) {

togglePause();
gamePanel.repaint();
return;

}

if (paused) {
return;

}

try {

if (key == leftKey) board.movePiece(-1, 0);
else if (key == rightKey) board.movePiece(l, 0);
else if (key == downKey) board.movePiece(0, 1);
else if (key == rotateKey) board.rotatePiece();
else if (key == dropKey) board.dropPiece();

} catch (GameOverException ex) {
handleGameOver(ex.getMessage());

}

gamePanel.repaint();

}

private void handleGameOver(String message) {
if (localGameOverHandled) {
return;
}

localGameOverHandled = true;

if (gameTimer != null) {
gameTimer.stop();

}

btnPause.setEnabled(false);
btnPause.setText("Urpa okoH4yeHa");

updateLocalOpponentInfo();
sendNetworkState(true);

if (localPausePeer != null) {
localPausePeer.showLocalVictoryChoice(playerName, board.getScore(),
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board.getlLevel(), board.getLinesCleared());
JOptionPane.showMessageDialog(this,
") MOPAMEHME €9\n\n" +
"Bbl npourpanu.\n" +
"Baw cyeT: " + board.getScore() + "\n" +
"Niuunii: " + board.getLinesCleared(),
"Urpa oKoHYeHa",
JOptionPane.ERROR_MESSAGE);
} else {
JOptionPane.showMessageDialog(this, message);
}

}

private void showLocalVictoryChoice(String defeatedName, int defeatedScore,
int defeatedLevel, int defeatedLines) {
if (!SwingUtilities.isEventDispatchThread()) {
SwingUtilities.invokeLater(() ->
showLocalVictoryChoice(defeatedName, defeatedScore, defeatedLevel,
defeatedLines));
return;
}

updateOpponentStats(defeatedName, defeatedScore, defeatedLevel,
defeatedLines, "Mpourpan");

if (localVictoryDecisionShown || localGameOverHandled || board == null
|| board.isGameOver()) {
return;
}

localVictoryDecisionShown = true;
Object[] options = {"Mpomonuutb", "3aKOH4YUTL"};
int choice = JOptionPane.showOptionDialog(this,
"€2 nogedA! €\n\n" +
"Urpok " + defeatedName + " npourpan.\n" +

"Ero cyeTt: " + defeatedScore + "\n" +

"Baw cyeT: " + board.getScore() + "\n\n" +
"XoTuTe npoponkuTb urpaTb?",

"MNo6epa",

JOptionPane.YES_NO_OPTION,
JOptionPane.INFORMATION_MESSAGE,
null,

options,

options[0]);

if (choice != JOptionPane.YES_OPTION) {
finishLocalGameAfterVictory();
}
}

private void finishLocalGameAfterVictory() {
stopCurrentLocalGame();

if (localPausePeer != null) {
localPausePeer.stopCurrentLocalGame();
}

}

private void stopCurrentLocalGame() {
if (gameTimer != null) {
gameTimer.stop();
}
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paused = false;
btnPause.setEnabled(false);
btnPause.setText("Wrpa okoH4eHa");
gamePanel.repaint();
updateLocalOpponentInfo();

}

private void togglePause() {
setPaused(!paused, true, true);
}

private void setPaused(boolean pause, boolean notifyNetwork, boolean
notifylLocalPeer) {
if (board != null && board.isGameOver()) {
return;
}

paused = pause;
btnPause.setText(paused ? "MpogonmuTtb" : "Maysa (P)");
gamePanel.repaint();

if (notifyLocalPeer && localPausePeer != null) {
localPausePeer.setPaused(paused, false, false);
}

updateLocalOpponentInfo();

if (notifyNetwork) {
sendNetworkState();
}

}

public void setLocalPausePeer(TetrisFrame peer) {
this.localPausePeer = peer;
updateLocalOpponentInfo();

}

private void updatelLocalOpponentInfo() {
if (localPausePeer == null || board == null) {
return;
}

String status;
if (board.isGameOver() || localGameOverHandled) {

status = "Mpourpan";
} else if (!btnPause.isEnabled()) {
status = "Wrpa okoH4yeHa";
} else if (paused) {
status = "MNay3a";
} else {
status = "Urpaet";

}

localPausePeer.updateOpponentStats(
playerName,
board.getScore(),
board.getLevel(),
board.getLinesCleared(),
status
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public void applyNetworkPause(boolean pause) {
setPaused(pause, false, false);
}

public boolean isPaused() {
return paused;
}

private void sendNetworkState() {
sendNetworkState(board != null && board.isGameOver());
}

private void sendNetworkState(boolean gameOver) {
if (networkDialog != null && networkDialog.isConnected() && board !=
null) {
networkDialog.sendState(
board.getScore(),
board.getLevel(),
board.getLinesCleared(),
gameOver,
paused

}

private void drawGamePanel(java.awt.Graphics g) {
g.setColor(java.awt.Color.BLACK);
g.fillRect(0, 0, gamePanel.getWidth(), gamePanel.getHeight());

for (int y = 0; y < GameBoard.HEIGHT; y++) {
for (int x = 0; x < GameBoard.WIDTH; x++) {
Cell cell = board.getGrid().get(y).get(x);
drawCell(g, x, vy, cell.isOccupied() ? cell.getColor() :
java.awt.Color.BLACK);
}
}

Tetromino piece = board.getCurrentPiece();
if (piece != null) {
int[J[] matrix = piece.getMatrix();
for (int i = 0; i < matrix.length; i++) {
for (int j = 0; j < matrix[i].length; j++) {
if (matrix[il[j] '= @) {
drawCell(g, piece.getX() + j, piece.getY() + i,
piece.getType().getColor());
}

}

}

private void drawNextPiece(java.awt.Graphics g) {
g.setColor(java.awt.Color.BLACK);
g.fillRect(0, 0, nextPiecePreview.getWidth(),
nextPiecePreview.getHeight());

Tetromino next = board.getNextPiece();
if (next == null) return;

int[][] matrix = next.getMatrix();

int cellSize = 25;
int offsetX = (nextPiecePreview.getWidth() - matrix[0].length *
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cellSize) / 2;
int offsetY = (nextPiecePreview.getHeight() - matrix.length * cellSize)
/ 2;

for (int i = 0; i < matrix.length; i++) {
for (int j = 0; j < matrix[i].length; j++) {
if (matrix[i][j] !'= 0) {

g.setColor(next.getType().getColor());

g.fillRect(offsetX + j * cellSize, offsetY + i * cellSize,
cellSize - 1, cellSize - 1);

g.setColor(java.awt.Color.WHITE);

g.drawRect(offsetX + j * cellSize, offsetY + i * cellSize,
cellSize - 1, cellSize - 1);

}
}
}

private void drawCell(java.awt.Graphics g, int x, int y, java.awt.Color
color) {
int px = x * CELL_SIZE;
int py =y * CELL_SIZE;
g.setColor(color);
g.fillRect(px, py, CELL_SIZE - 1, CELL_SIZE - 1);
g.setColor(java.awt.Color.GRAY);
g.drawRect(px, py, CELL_SIZE - 1, CELL_SIZE - 1);
}

@Override
public void onGameStateChanged() {
SwingUtilities.invokeLater(() -> {

scorelLabel.setText("CyeT: " + board.getScore());
levellLabel.setText("YpoBeHb: " + board.getLevel());
linesLabel.setText("MuHuit: " + board.getLinesCleared());
nextPiecePreview.repaint();
gamePanel.repaint();

int newDelay = Math.max(100, 1000 - (board.getLevel() - 1) * 100);
gameTimer.setDelay(newDelay);

sendNetworkState();
updateLocalOpponentInfo();
});
}
// == CETEBbIE METOMbl =

private void btnNewGameActionPerformed(java.awt.event.ActionEvent evt) {
if (networkSendTimer != null) networkSendTimer.stop();
if (networkDialog != null) {
networkDialog.realDispose();
networkDialog = null;

}

gameTimer.stop();
initGame();
gamePanel.repaint();

}

private void btnPauseActionPerformed(java.awt.event.ActionEvent evt) {
togglePause();
gamePanel.requestFocusInWindow();
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}

private void btnNetworkActionPerformed(java.awt.event.ActionEvent evt) {
String[] options = {"Mo cetu", "Ha ogHoM KomnbwTepe"};
int mode = JOptionPane.showOptionDialog(this,
"BbiGepuTe pemruM COBMECTHOW urps",
"CoBmecTHasa urpa",
JOptionPane.DEFAULT_OPTION,
JOptionPane.QUESTION_MESSAGE,
null,
options,
options[0]);

if (mode == 1) {
if (gameTimer != null) {
gameTimer.stop();
}

if (networkSendTimer != null) {
networkSendTimer.stop();
}

this.dispose();

TetrisFrame playerl = new TetrisFrame(
"Wrpok 1 - WASD/V/SHIFT",
"Urpok 1",
java.awt.event.KeyEvent.VK_A,
java.awt.event.KeyEvent.VK_D,
java.awt.event.KeyEvent.VK_S,
java.awt.event.KeyEvent.VK_V,
java.awt.event.KeyEvent.VK_SHIFT

);

TetrisFrame player2 = new TetrisFrame(
"Wrpok 2 - CTtpenku/ENTER",
"Urpok 2",
java.awt.event.KeyEvent.VK_LEFT,
java.awt.event.KeyEvent.VK_RIGHT,
java.awt.event.KeyEvent.VK_DOWN,
java.awt.event.KeyEvent.VK_UP,
java.awt.event.KeyEvent.VK_ENTER

)i

playerl.setLocalPausePeer(player2);

player2.setlLocalPausePeer(playerl);
playerl.setDefaultCloseOperation(javax.swing.JFrame.DISPOSE_ON_CLOSE);
player2.setDefaultCloseOperation(javax.swing.JFrame.DISPOSE_ON_CLOSE);

playerl.setLocation(100, 100);
player2.setlLocation(950, 100);

playerl.setVisible(true);
player2.setVisible(true);

playerl.gamePanel.requestFocusInWindow();
player2.gamePanel.requestFocusInWindow();

return;
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}

if (networkDialog == null || !networkDialog.isConnected()) {
networkDialog = new NetworkDialog(this);
networkDialog.setVisible(true);

startNetworkTimer();
} else {
JOptionPane.showMessageDialog(this, "Bbl y#e MogKnKw4YeHbl K CeTeBoOil
urpe!");
3
}

private void startNetworkTimer() {
networkSendTimer = new javax.swing.Timer(500, e -> {
sendNetworkState();
3;

networkSendTimer.start();

}

public void updateOpponentStats(String name, int score, int level) {
updateOpponentStats(name, score, level, -1, null);
}

public void updateOpponentStats(String name, int score, int level, int
lines, String status) {
Runnable update = () —> {

opponentNameLabel.setText("ConepHuk: " + name);

opponentScoreLabel.setText("CueT: " + score + (status != null ? " |
" + status : ""));

opponentLevellLabel.setText("VpoBeHb: " + level + (lines >= 0 ? " |
NMnumnin: " + lines : ""));

b

if (SwingUtilities.isEventDispatchThread()) {
update.run();

} else {
SwingUtilities.invokeLater(update);

}

}

public void opponentGameOver(String opponentName, boolean youWon) {
SwingUtilities.invokeLater(() —-> {
if (youWon) {
JOptionPane.showMessageDialog(this,
"€2 nosedA! €2\n\n" +
"ConepHuk " + opponentName + " npourpan!\n\n" +
"Baw cyeT: " + board.getScore(),
"Urpa oKoH4eHa",
JOptionPane.INFORMATION_MESSAGE);
} else {
JOptionPane.showMessageDialog(this,
"G MOPAMEHME €2\n\n" +
"ConepHuk " + opponentName + " no6egun!",
"Urpa oKoH4yeHa",
JOptionPane.ERROR_MESSAGE);
}
gameTimer.stop();
});
}

public int getScore() { return board.getScore(); }
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YET:
* This method is called from within the constructor to initialize the
form.
* WARNING: Do NOT modify this code. The content of this method is always
* regenerated by the Form Editor.
*/
@SuppressWarnings("unchecked")
// <editor-fold defaultstate="collapsed" desc="Generated Code">//GEN-
BEGIN:initComponents
private void initComponents() {

jPanell = new javax.swing.JPanel();
gamePanel = new javax.swing.JPanel() {
@Override
protected void paintComponent(java.awt.Graphics g) {
super.paintComponent(g);
if (board != null) {
drawGamePanel(g);
}

}
b
nextPiecePanel = new javax.swing.JPanel();
scoreLabel = new javax.swing.JLabel();
levellLabel = new javax.swing.JLabel();
linesLabel = new javax.swing.JLabel();
nextPiecePreview = new javax.swing.JPanel() {
@Override
protected void paintComponent(java.awt.Graphics g) {
super.paintComponent(g);
if (board != null) {
drawNextPiece(g);
}

}
b
opponentPanel = new javax.swing.JPanel();
opponentNameLabel = new javax.swing.JLabel();
opponentScoreLabel = new javax.swing.JLabel();
opponentLevellLabel = new javax.swing.JLabel();
btnNewGame = new javax.swing.JButton();
btnPause = new javax.swing.JButton();
btnNetwork = new javax.swing.JButton();

setDefaultCloseOperation(javax.swing.WindowConstants.EXIT_ON_CLOSE);
setTitle("TeTpuc — Kypcoeaa pa6oTta");

jPanell.setBackground(new java.awt.Color(204, 204, 204));
gamePanel.setBackground(new java.awt.Color(e0, 0, 0));
gamePanel.setPreferredSize(new java.awt.Dimension(300, 600));
gamePanel.setLayout(null);

nextPiecePanel.setBackground(new java.awt.Color(255, 255, 255));
scorelLabel.setText("CyeT: 0");

levellLabel.setText("VpoBeHb: 1");

linesLabel.setText("NMuuHnii: 0");

javax.swing.GroupLayout nextPiecePanellLayout = new

javax.swing.GroupLayout(nextPiecePanel);
nextPiecePanel.setLayout(nextPiecePanelLayout);
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nextPiecePanellLayout.setHorizontalGroup(

nextPiecePanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEAD
ING)
.addGroup(nextPiecePanellLayout.createSequentialGroup()
.addGap(19, 19, 19)

.addGroup(nextPiecePanellLayout.createParallelGroup(javax.swing.GroupLayout.Alig
nment.LEADING, false)

.addComponent(levellLabel,
javax.swing.GroupLayout.DEFAULT_SIZE, 97, Short.MAX_VALUE)

.addComponent(scorelLabel,
javax.swing.GroupLayout.DEFAULT_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
Short.MAX_VALUE)

.addComponent(linesLabel,
javax.swing.GrouplLayout.DEFAULT_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
Short.MAX_VALUE))

.addContainerGap(8u, Short.MAX_VALUE))
)i

nextPiecePanellLayout.setVerticalGroup(

nextPiecePanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEAD
ING)

.addGroup(nextPiecePanellLayout.createSequentialGroup()
.addContainerGap(22, Short.MAX_VALUE)
.addComponent(scoreLabel)

.addGap(18, 18, 18)
.addComponent(levellLabel)
.addGap(18, 18, 18)
.addComponent(linesLabel)
.addGap(u5, U5, u45))

);

nextPiecePreview.setBackground(new java.awt.Color(0, 0, 0));

nextPiecePreview.setBorder(javax.swing.BorderFactory.createTitledBorder(javax.s
wing.BorderFactory.createLineBorder(new java.awt.Color(255, 255, 255)),
"Cnepywuwasa", javax.swing.border.TitledBorder.DEFAULT_JUSTIFICATION,
javax.swing.border.TitledBorder.DEFAULT_POSITION, null, new java.awt.Color(255,
255, 255)));
nextPiecePreview.setPreferredSize(new java.awt.Dimension(200, 150));
nextPiecePreview.setlLayout(null);

opponentPanel.setBackground(new java.awt.Color(100, 100, 100));

opponentPanel.setBorder(javax.swing.BorderFactory.createTitledBorder(javax.swin
g.BorderFactory.createLineBorder(new java.awt.Color(255, 0, 0)), "COMEPHMK",
javax.swing.border.TitledBorder.DEFAULT_JUSTIFICATION,
javax.swing.border.TitledBorder.DEFAULT_POSITION, null, new java.awt.Color(255,
0, 0)));
opponentPanel.setPreferredSize(new java.awt.Dimension(200, 1600));
opponentPanel.setLayout(new java.awt.GridLayout(3, 1));

opponentNameLabel.setText("ConepHuk: HeT AaHHbIX");
opponentNameLabel.setForeground(java.awt.Color.WHITE);
opponentPanel.add(opponentNamelLabel);
opponentScoreLabel.setText("Cyer: - | CraTtyc: -");
opponentScorelLabel.setForeground(java.awt.Color.WHITE);
opponentPanel.add(opponentScoreLabel);

opponentLevellLabel.setText("VposeHb: - | JluHuin: -");
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opponentLevellLabel.setForeground(java.awt.Color.WHITE);
opponentPanel.add(opponentLevelLabel);

btnNewGame.setText("HoBaa urpa");
btnNewGame.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
btnNewGameActionPerformed(evt);
}

1;

btnPause.setText("Naysa (P)");
btnPause.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
btnPauseActionPerformed(evt);
}

1;

btnNetwork.setText("CeTeBaa urpa");
btnNetwork.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent evt) {
btnNetworkActionPerformed(evt);
}

B;

javax.swing.GroupLayout jPanellLayout = new
javax.swing.GroupLayout(jPanell);

jPanell.setlLayout(jPanellLayout);

jPanellLayout.setHorizontalGroup(

jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(jPanellLayout.createSequentialGroup()

.addGap(15, 15, 15)

.addComponent(gamePanel,
javax.swing.GrouplLayout.PREFERRED_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
javax.swing.GrouplLayout.PREFERRED_SIZE)

.addGap(18, 18, 18)

.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING, false)

.addComponent(nextPiecePanel,
javax.swing.GrouplLayout.DEFAULT_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
Short.MAX_VALUE)

.addComponent(nextPiecePreview,
javax.swing.GrouplLayout.DEFAULT_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
Short.MAX_VALUE)

.addComponent(opponentPanel,
javax.swing.GrouplLayout.DEFAULT_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
Short.MAX_VALUE)

.addGroup(jPanellLayout.createSequentialGroup()

.addComponent(btnNewGame)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(btnPause)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(btnNetwork)))
.addContainerGap(25, Short.MAX_VALUE))
);
jPanelllLayout.setVerticalGroup(

jPanelllLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(jPanellLayout.createSequentialGroup()

54



.addGap(15, 15, 15)

.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.L
EADING, false)

.addComponent(gamePanel,
javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addGroup(jPanellLayout.createSequentialGroup()

.addComponent(nextPiecePanel,
javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(nextPiecePreview,

javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,

javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED)
.addComponent(opponentPanel,
javax.swing.GroupLayout.PREFERRED_SIZE, javax.swing.GrouplLayout.DEFAULT_SIZE,

javax.swing.GroupLayout.PREFERRED_SIZE)

.addPreferredGap(javax.swing.LayoutStyle.ComponentPlacement.RELATED,
javax.swing.GrouplLayout.DEFAULT_SIZE, Short.MAX_VALUE)

.addGroup(jPanellLayout.createParallelGroup(javax.swing.GroupLayout.Alignment.B
ASELINE)

.addComponent(btnNewGame,
javax.swing.GroupLayout.PREFERRED_SIZE, 42,
javax.swing.GrouplLayout.PREFERRED_SIZE)

.addComponent(btnPause,
javax.swing.GrouplLayout.PREFERRED_SIZE, 42,
javax.swing.GroupLayout.PREFERRED_SIZE)

.addComponent(btnNetwork,
javax.swing.GrouplLayout.PREFERRED_SIZE, 42,
javax.swing.GroupLayout.PREFERRED_SIZE))))

.addContainerGap(25, Short.MAX_VALUE))
)i

javax.swing.GroupLayout layout = new
javax.swing.GroupLayout(getContentPane());

getContentPane().setLayout(layout);

layout.setHorizontalGroup(

layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(layout.createSequentialGroup()
.addContainerGap()
.addComponent(jPanell, javax.swing.GroupLayout.DEFAULT_SIZE,
javax.swing.GrouplLayout.DEFAULT_SIZE, Short.MAX_VALUE)
.addContainerGap())
).

layout.setVerticalGroup(

layout.createParallelGroup(javax.swing.GroupLayout.Alignment.LEADING)
.addGroup(layout.createSequentialGroup()
.addContainerGap()
.addComponent(jPanell, javax.swing.GroupLayout.DEFAULT_SIZE,
javax.swing.GroupLayout.DEFAULT_SIZE, Short.MAX_VALUE)
.addContainerGap())
);

pack();
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}// </editor-fold>//GEN-END:initComponents

YET:
* @param args the command line arguments
*/
public static void main(String args[]) {
try {

javax.swing.UIManager.setLookAndFeel(javax.swing.UIManager.getSystemLookAndFeel
ClassName());
} catch (Exception e) {
e.printStackTrace();
3

java.awt.EventQueue.invokeLater(() -> new
TetrisFrame().setVisible(true));

}

// Variables declaration - do not modify//GEN-BEGIN:variables
private javax.swing.JButton btnNetwork;

private javax.swing.JButton btnNewGame;

private javax.swing.JButton btnPause;

private javax.swing.JPanel gamePanel;

private javax.swing.JPanel jPanell;

private javax.swing.JLabel levellLabel;

private javax.swing.JLabel linesLabel;

private javax.swing.JPanel nextPiecePanel;

private javax.swing.JPanel nextPiecePreview;
private javax.swing.JPanel opponentPanel;

private javax.swing.JLabel opponentNamelLabel;
private javax.swing.JLabel opponentScorelLabel;
private javax.swing.JLabel opponentLevellLabel;
private javax.swing.JLabel scorelabel;

// End of variables declaration//GEN-END:variables

kursovaya/network/GameStatePacket.java

package Kursovaya.network;

import java.io.Serializable;
import java.util.List;

public class GameStatePacket implements Serializable {
private static final long serialVersionUID = 1L;

private String playerName;

private int score;

private int level;

private int linesCleared;

private boolean gameOver;

private boolean winner;

private boolean paused;

private List<List<Integer>> boardState;

public GameStatePacket(String playerName, int score, int level, int
linesCleared,
boolean gameOver, boolean winner, boolean paused,
List<List<Integer>> boardState) {
this.playerName = playerName;
this.score = score;
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this.level = level;
this.linesCleared = linesCleared;
this.gameOver = gameOver;
this.winner = winner;
this.paused = paused;
this.boardState = boardState;

}

public String getPlayerName() { return playerName; }

public int getScore() { return score; }

public int getLevel() { return level; }

public int getLinesCleared() { return linesCleared; }

public boolean isGameOver() { return gameOver; }

public boolean isWinner() { return winner; }

public boolean isPaused() { return paused; }

public List<List<Integer>> getBoardState() { return boardState; }

kursovaya/network/NetworkManager.java

package kursovaya.network;

import java.io.x*;

import java.net.x*;

import java.util.concurrent.*;
import java.util.function.Consumer;

public class NetworkManager {
private ServerSocket serverSocket;
private Socket clientSocket;
private ObjectOutputStream out;
private ObjectInputStream in;
private final ExecutorService executor = Executors.newCachedThreadPool();
private Consumer<GameStatePacket> statelistener;
private volatile boolean connected = false;

public void hostGame(int port) throws IOException {
serverSocket = new ServerSocket(port);
executor.submit(() -> {
try {
clientSocket = serverSocket.accept();
setupStreams();
connected = true;
startListening();
} catch (IOException e) {
System.err.println("Ounbka cepeepa: " + e.getMessage());
}

B);
}

public void joinGame(String host, int port) throws IOException {
clientSocket = new Socket(host, port);
setupStreams();
connected = true;
startListening();

}

private void setupStreams() throws IOException {
out = new ObjectOutputStream(clientSocket.getOutputStream());
in = new ObjectInputStream(clientSocket.getInputStream());
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private void startListening() {
executor.submit(() -> {
while (connected) {
try {
GameStatePacket packet = (GameStatePacket) in.readObject();
if (stateListener != null) {
statelListener.accept(packet);
}

} catch (IOException | ClassNotFoundException e) {
connected = false;
System.err.println("CoeanHeHne pasopBaHo: " +

e.getMessage());

}
1;
}

public void sendState(GameStatePacket packet) {
if Cout != null) {

try {
out.writeObject(packet);
out.flush();

} catch (IOException e) {
System.err.println("Oun6ka oTnpaekn: " + e.getMessage());

}

}

public void setStatelListener(Consumer<GameStatePacket> listener) {
this.statelListener = listener;
}

public void disconnect() {
connected = false;
try {
if (out != null) out.close();
if (in != null) in.close();
if (clientSocket != null) clientSocket.close();
if (serverSocket != null) serverSocket.close();
} catch (IOException e) {
e.printStackTrace();
}

executor.shutdown();

}

public boolean isConnected() { return connected; }
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Pucynok b.1 - UML-nuarpamma BapuaHTOB UCIIOJIB30BAHUS

IIpunoxenne b.2. UML-guarpamma kinaccos

UML-guarpaMMa KNaccoB NpuUoXeHusa «TeTpuc»

GameBoard

- grid: List<List<Cell>>

- currentPiece, nextPiece: Tetromino
- score, level, linesCleared: int

- pieceBag: Queue<TetrominoType>

+ movePiece(dx, dy)
+ rotatePiece()

+ dropPiece()

- clearLines()

- calculateScore(lines)

J

none 10x20

Tetromino

- type: TetrominoType
- X, y:int

- matrix: int[1[]

- locked: boolean

+ rotate()
+ move(dx, dy)
L + lock()

TetrisFrame

- board: GameBoard

- gameTimer: Timer

- paused: boolean

- networkDialog: NetworkDialog
- localPausePeer: TetrisFrame

«interface» GameObserver

implemen|
= =» + onGameStateChanged()

+ initGame()
+ gameTick()
+ onGameStateChanged()
+ updateOpponentStats()

conepXuT b3yeT

NetworkDialog

NetworkManager

- networkManager: NetworkManager
- txtHost, txtPort, txtName

- isConnected: boolean

- playerName: String

- ServerSocket / Socket
- Object streams

- ExecutorService

- connected: boolean

ynpasnseT

- createServer()

- joinGame()

- onStateReceived()
+ sendState()

+ hostGame(port)
+ joinGame(host, port)
+ sendState(packet)

+ disconnect()
nepdaaet
~ cozadeT nakeT

GameStatePacket

- playerName: String
- score, level, lines: int

+ getAllColors()

60

Cell - gameOver, winner, paused
- boardState
- X, y:int
- occupied: boolean + getters
- color: Color L
ied() :
+ isOccupied() «enum» TetrominoType
ST, 0,T,5.2),L
- color: Color
- shape: int[][]
+ getShape()
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puaoxkenue b.3. UML-auarpamma nesiteJIbHOCTH

[ CozpaTb 0AHO OKHO |
TetrisFrame )

/";::fﬁ&mum Guryps gonyctuma?

Aa HeT,}CI‘M naageHne BHN3

(
l OTOGPG)KGHVIG rnaBHoOro MeHto
\ /

\ /

" Bbi6op pexviMa urpbi \/,

ceTesas

OAUHPYHas t OKanbHasn

A S

“ Co3paTh ABa OKHa ]
NOKaNbHOW Urpbl

1 h l / I

= N\

WHunumanmsauma GameBoard, ‘

| TalMepa, KNaBuL 1 nHTepdeiica

Y,

e

Co3paTb cepeep unm 2
OK04YUTbCA no IP/nopTy

Wrposon umkn

[ Timer Bbi3biBaeT gameTick():\“’
| durypa cmellaeTca BHU3

\ :

ObpaboTka KnaBuLL:

p
l\ ABWXeHue, nosopoT, cbpoc, naysa )
< >

+

— Naysa BK/odeHa?

l//‘3anMKCMpOéaTb cbwrypy\\\

Ha none )

/

( MNepemecTuTb MK
| NoBepHyTb hurypy J

\
“”/"hp

\

OBEPUTb 3aMosIHEHHbIe JINHUK, |
06HOBUTb CHET U ypoBeHb

|"'E:o3.ua'rb cnegyiouyio cpmrypy 3\

Aa

l )

Yepes 7-Bag )

(

i ,/

06HoBUTL GUI M 0TNpaBuTL |

\

| GameStatePacket conepHuky |

1

< Wrpa OKoH4eHa?

lqa

’ Y
( Moka3saTb nobeay/nopaxkeHue,

\

\

| NpeanoXXuTb NPOAOC/DKUTL UM 3aKOHYUTDL |
\. 7
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IIpunoxkenue b.4. UML-guarpamma noc/jie10BaTe/ibHOCTH

UML-pgumarpamMmMa nocnenoBatesibHOCTU UFPOBOIro npouecca

(

BbibOp pexcma / HoBas Urpa |

Urpok ) ( TetrisFrame )
I

( NetworkDialog )

r—

|
|
Ihew GameBoard(), spawnPiece():

I start Timer

(NetworkManagea

(" coneprnx )

loop: Tarimep 1 BBOA, MoKa gameOveIr = false

KNasuwun yripasneHus / P

N

mqvePiece(), rotatePiece(), dropPieqe

|
|
|
|
|
I
|
|
|
|
0

_
|
—
- |
notifyObservers()
— YREVEY 4
|

sendNetwlorkState()

isValidPosition(), | IckPiece(),
clearLines(), calculateScore()
|

sendState(GameStatePacket)

TCP/IP 06MeH cocTosHNEM

alt: gameOver

.

GemeOverException / utor napTumn

| = = - - = = =
obLieHné: nobena/nopaxxeHune, NPoaoHKUTE/3aKOHYUTL |
I‘ —————— _I I

>
]

|
!
!

|
>
!
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Ipunoxenne b.5. UML-guarpamma pa3seproiBanus

UML-pmarpamMmma pasBepTbiBaHUA

(
JIoKanbHBIA PEXXUM HA OOHOM KOMMbIOTEPE
PYHKUUN: 1 r
OKHo Mrpoka 1 ] ,( cuuxpouzsau,ua naysei > OKHO urpoka 2
TetrisFrame L cTaTMcTuKa, nobena ' J L TetrisFrame
.
' ™ e
Y3en: MK urpoka 1 Y3en: MK urpoka 2
TetrisFrame TetrisFrame
JRE /JVM GameBoard JRE / JVM GameBoard
NetworkDialog NetworkDialog
ceTeBQ peXxum ceTeBON PEXUM
TCP/IP, GameStatePacket [
DTN A T ] ~ NetworkManager
ServerSocket / Socket
Socket J<— el ocke
OTBeTHoe|CoCToAHVE
\ J \.
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