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BBenenue

Paznenenne npuiokeHuss Ha MOAYJIM B HAIIM JHU, IMOXOXKE, SBISIETCA
HEOTACIMMON YacThbio pa3pabOTKH J000ro crosmiero npoaykra. Ho mouemy »to
tak? KakoBbl mpenmyiecTsa A pa3padoTynka U KoMaHabl B eaom? Kak 10iKHO
BBITJISIZIETh MOAYJIbHOE NpuiioxkeHne? M kak HauaTh pa3feniaTh CBOE MPHIOKEHUE
Ha MOyJu?

MoynbHOCTh I€MCTBUTEIBLHO MOMOTAET BO MHOTHUX aCEKTaX:

1. YckopsieT cOOpKY MPUIOKEHHUS;
[To3BomsieT moaArpy>kaTh KOMIIOHEHTHI NPUI0XKEHHUS “‘HA JIETY ;

VYrpomaeT pa3paboTKy;

2
3
4. Tlo3BoJIIET MOBTOPHO MCIOJIB30BaTh MOJTIYJIM B MPUIIOKEHUSX;

5. JlomyckaeT 3KCIIEpUMEHTBI C HOBBIMU TEXHOJIOTHUSIMH;

6. YnoOHa /s KpymHBIX KOMaH/ pa3pabOTUYNKOB,;

7. JlemaeT pedakTOPUHT IPOIIIE;

8. Ympormraer aBTOMaTHU3aINIO TECTUPOBAHUS;

MoyTbHOCTh HEBEPOSTHO MOIIHA, YTO TIO3BOJSET YCKOPUTH COOpKY,
YIIPOCTUTH Pa3pabOTKy W CYIIECTBEHHO pacIIUpUTh KoMaHTy. Kpome Toro, oHa
o0ecrieurBaeT WHTEPECHBIC BApUAHTHI WCIIOJIb30BAaHUS, TaKWe KaK MTHOBEHHBIC
npuiaoxenus (instant apps), m oOnerdaeT SKCIEPUMCHTHPOBAHHE C HOBBIMH
TEXHOJIOTHSIMH.

llenpto manHOW pabOTHl  sBIsIETCA  pa3paboTka MHOTOMOIYJIHLHOTO

MPUJIOKEHHUS], IEMOHCTPUPYIOILIET0 MPEUMYIIECTBA TAKOTO MOIX0/1a K pa3padoTKe.



1. IlocTaHOBKA 3a1a4YU

TpeOyercs pazpaborare urpy — “TaHyuKkH”, 1Edb KOTOPOM 3aKJIIOYaeTCs B
YHUYTOXEHUU 0a3bl MPOTHBHUKA. WIrpok ympaBiseT TaHKOM, BUJ CBepxy. JlBa
UTPOKA M WX 0a3bl MOSABIAIOTCS Ha pa3HBIX MOJOBUHAX ypoBHs. [Ipu 3amycke urpa
MBITACTCS TOAKITIOUUTHCA K YK€ 3aIllyIIeHHOW Wrpe, eclid TaKol HET, TO OHa
NIEPEXOAUT B PEIKUM OXKHUIAHUS TTOTKITIOUCHHUS.

Hcrnonb3yeMslit s13bIK IporpaMmupoBanus Java, cpena pazpadborku — NetBeans.
[MpunoxkeHne popkHO Menonb3oBath Java Collections Framework u Java Stream AP,
00pabaThIBaTh UCKIIFOUUTEIILHBIC CUTYAIlMH, PA00TaTh B MHOTOIIOTOYHOM PEKUME U

OCYHICCTBIIATH CCTCBOC BSaHMOJIGﬁCTBPle.



2. Bei0op pemeHust

2.1. Iloab30BaTeNbCKUIl HUHTEPPeiic

bbum npoaHaM3upoOBaHbl BApUAHTHI MCIIOJIB30BaHUS Nporpammel. J{uarpamma

BapUAHTOB MCIIOJIb30BAHKS MPE/ICTAaB/ICHA HAa pUCYHKeE 1.

QEMOaHKe
NogKNHYeHMA

lIser

Pucynok 1 — UML auarpamma BapuaHTOB HCITOJIH30BaAHUS

OxHO mipuIIoKeHHsI OyIeT 0TOOpakaTh TOIBKO CaM YPOBEHb



Jlnarpamma AesTebHOCTH PE/ICTaBIEHa HA PUCYHKE 2.

[KnmneHT] [Cepsep]

OxuaaHue
BTOPOTO WUrpoKa

( CTapT Wrpsl J

3arkpbITHE
OKHA

NPpOBEPKa HaKaThIX
KNaBullb

poOBEpKa NONOAEHWA
NpOTHBHHUKA

PACCYET NONoKEHWA
00BEKTOB

OTPUCOBKa Kadpa

[6a3a He yHWYTOMmEeHa]

[Ba3a yHWuTOMeHa]

Pucynox 2 - UML auarpamma nesiTeIbHOCTH



3. Onucanue pa3padoTKu NPOrpaMmbl

3.1. Co3nanue nunrepdeiica

beuto co3mano 2 ocHOBHBIX Kiacca: Taper u Engine. O6a paGortator B

OTACJIBbHBIX ITIOTOKAX.

Taper oTBeyaeT 3a MOAKIIOYCHUE WIIH OXKHIAHUE BTOPOTO UTPOKA, a TAKKE
CO3JIaCT OCHOBHOE OKHO W Iepe3anyckaeT ypoBeHb Ipu HeoOxoammocTu. Engine
ciaeauT 3a 00paOOTKOW W OTPUCOBKOW BCEX OOBEKTOB, TaK >K€ OH IMOJy4yaeT
WHPOPMAIMIO O IIOJIOKEHUH BTOPOTO WIpOKa W ero AchcTBUsAX. Jlmarpamma

MoCJICAOBATCIBbHOCTH IIPCACTABJICHA HA PUCYHKC 3.

Client 1 Server

| | |
nogKno4yeHne I I

1 nogKno4yeHune 1

i —

1

1

1

1

' oTBET

I === = = = = == = o

CTapT uUrpbl

COCTOAHWE UIPOKa

R, A

COCTOAHKE NPOTHUBHWKA

Pucynoxk 3 - UML auarpamma nocienoBaTeiabHOCTH



3.2. Opra"nu3anusi CTPYKTYPbI POrPaMMBbI

Crpyktypy  paspabaTbiBaeMoii

OTpakarol[ue CBOWCTBA OCHOBHBIX CYIIIHOCTEH mporpaMmsbl. /luarpamMma KiaccoB

MpEJICTaBIEHA HA PUCYHKE 4.

Taper

! +main(}):void

EFrame

Window: JFrame
FrameContent: Canvas
RenderedFrame: Bufferedimage \:’,

RenderedFrameGraphics: Graphics Engine

+CreateWindow(). void
+ClearFrame(): void
+SwapFrame(). void
+ChangeName():void
+GetGraphics(): Graphics2D

GameThread: Thread
Keyinput: Input

Allas: TextureAtlas

Ivl: ELevel

TF: Team

TS: Team

Graphics: Graphics2D
player: Player

enemy: Enemy

+Update(): void
+Render(): void

IPOrpaMMBbl

COCTaBJIAIOT

Multiplayer

socket: Socket
serverSocket ServerSocket
IsHost: boolean

in: BufferedReader

out: PrintWriter

+Send

KJIACCBI,

+mun(). void
___________________________
|' ST TTEE oTmEEEEEEEEEES * \|
Vi W A4 W

Player Enemy Team ElLevel
Imortl: boolean Imoril: boolean SpawnX: int TileMap: Integer(][]
heading: Heading heading: Heading Spawny: int Tiles: Map
SpriteMap: Map SpriteMap: Map FlagX: int +LoadLevel(): void
IsAlive: boolean IsAlive: boolean FlagY: int +render(): void
+render(): void +render(): void FlagSprite Sprire +CheckMapCollision(): boolean

+update(): void +update(): void

+dead(): void +dead(): void

'

1

1

e, N

: |

' |

A" A
GameObject Sprite

¥ float ImageBuf: Bufferedimage
y: float +render(): void
P3ize: int +Resize(): Bufferedimgae
+CheckCollizion(): boolean
+TP(): void

IsEnemy: boolean

+update(): void
+render(): void
+Def(): void

Pucynok 4 - UML nuarpamma kiaccoB



3.3. IIpeacraBiienne 00bEKTOB HA AHEJIN YPOBHS

OToOpakeHNe YpPOBHsI OCYIIECTBISICTCS Ha OCHOBE TEKYIETO COCTOSHUSI.
YacTtora 0OHOBIICHHS M300paKEHUS HAa DKpaHE COCTABIISIET ~75 KaJIpOB B CEKYHIY.
Takoe oOHOBIEHME OPraHHW30BaHO MPU MOMOIIM TaiiMepa, KOTOpBIM BbI3bIBAET
coOBITHE OOHOBJICHHUS.

PacnonoskeHne 0OBEKTOB Ha MaHENH MPOU3BOJIUTCS OTHOCHUTEIBHO Hayala
KOOpJUHAT (JIEBbIN BEPXHHM YTII).

OOmbekThl HacenytoT kiacc GameObject, KoTopblit XpaHUT HHPOPMAIUIO O
MOJIOKEHUH 00beKTa Ha ciieHe, a Takxke uMeer meron CheckCollision, koTopsrii
TPOBEPSIT KOJUTM3UIO MEXKTY ABYMsI 00bekTaMH. Tak ke MaHHBIA KJIACC COACPIKUT
MeTobl Update, BeI3bIBaeMblil KaKIbl Kaap B kiacce Engine m orBewaromuii 3a
pacuér ABMKEeHUs 00BEKTa U €T0 B3aUMOJICHCTBHUS C IPYTUMU O0BEKTAMHU, H METOJT

render, KOTOpLIﬁ TaK JXC BBI3bBIBACTCS Ka}KI[Hﬁ Kap U pUCycCT 00BEKT Ha CIICHC .



4. Opranu3anusi ceTeBOro B3auMo1eicTBUSA

Cepsep ocyiecTBisieT npuem 3amnpocoB Ha 9642 mopre. KinueHT u ceppep
0OMEHMBAIOTCS JAHHBIMHU O MOJOKEHUEM HMIPOBBIX OOBEKTOB Ka)Abli pa3, Koraa
OJIMH W3 UTPOKOB COBEpIIAET KaKoe-1100 AeicTBUE (TepeIBUKEHNUE UITU BBICTPEN)

JlnarpamMmMa pa3BepThIBaHUS IPUBEACHA HA PUCYHKE O.

Taper Game Taper_Game
TCP/IF9842

Pucynok 5 - UML nuarpamma pa3BepThIBaHUS
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5. OTaaaka u TecTUpPOBaHMe

[Ipu oTnagke U TECTUPOBAHWM HCIIOJIB30BATIUCH TAKHE HHCTPYMEHTBI CPEIbI
MIPOrpaMMHUPOBAHUSA, KaK BBIBOJ B KOHCOJb 3HAYCHUN IIEPEMEHHBIX, AHAJINU3

COACPIKUMOTI'O JIOKAJIbHBIX U IJ100aIBHBIX INEPEMCHHBIX.

[Iporpamma OblIa MpoOTECTUpPOBaHA MYTEM MOJACIHUPOBAHUS MHOXKECTBA
BO3MOXXHBIX CHUTYallMi, TEOPETUYECKH CIIOCOOHBIX HETraTUBHO CKa3aThCsi Ha
B3aumojieiicTBuu. Kpome Toro, Obul olieHeH 00BbEM HCHOJIb3YEMbIX MPOrpamMMoi

PECYPCOB, KOTOPBIN OCTaBaJICS B MpeJiesiaxX JOMYCTUMbIX 3HAUCHUH.
B xoze TectupoBanus nporpamMma rnokasaja CBOI HaJIeKHOCTb U THOKOCTb.

O6paboTka UCKIIOYUTEIBHBIX CUTYallMd TPOUZBOJAUTCA C TOMOIIBIO

KOHCTPYKIIMH try..catch.

[Tpu ommbKe MOAKIIOUYCHHUS K CEPBEPY BBIBOJUTCS OKHO C COOOIIEHHEM 00

sToM (puc.6).

VArR
‘«\l_/' Ownbka. OTCyTCTBYET NOAKINHYEHHE K CepBeepy.

OK

Pucynoxk 6 - Ommbka npu noAKIIOueHU K CEpBEpy

Takas o0paboTka MPOMCXOAUT KaK TMPH TMOMBITKE HEYIaYyHON TOTMBITKE

3allyCKa UI'Pbl B KAYCCTBC CCPBCPA.

11



6. PykoBoaCTBO M0JIb30BATEIS

6.1. 3amyck

3amyckaem urpy. B ciydae, eciau KTO-TO yKe 0KHUJACT MOAKIIOUEHUs, UTpa
CTpa3y 3arpy3uT UTPOBOI YPOBEHB, MHAYE MPUIIOKEHUE MTEPEXOTUT B PEIKUM
cepBepa U 0KHJIaeT, TOKa K HEMY HeE TMOIKIIOUNTCS BTOPOM UTPOK. B cirydae,
KOT/1a 00a UTpoKa YCIIEITHO MOAKITIOYHINCH, BBl YBUIUTE UTPOBOH YPOBEHD
(pucyHok 7).

| £ You:01 Enemy:0 -
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Pucynox 7 — Hauano urpst
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6.2. Urposoii npouecc

Bbl ynpaBiisiere KENTHIM TAHKOM (PUCYHOK &), @ MPOTUBHUK — 3€JEHBIM
(pucyHoK 9).

Pucynox 8 — Tank urpoka

Pucynox 9 — TaHk MpoTHBHHUKA

Jlns1 ynipaBlieHUs] TAHKOM MCIIOJIB3YIOTCS CTPEIOYKHA. UTOOBI BEICTPEIUTH
HY>XHO HaxaTh npoben. [lyns MokeT yHUUYTOXaTh TPOTUBHUKA, U KUPITUYHBIE
0s10ku (pucyHok 10), ocTajbHBIC JTUIIBI OJIOKOB HE pa3pylliaeMbIe.

Pucynok 10 — Kuprinunsie 610ku

[Ipy yHUUYTOXKEHUU UTPOKA WU IPOTUBHUKA, YHUUTOKEHHBIN HA HECKOJIBKO
CEKYH/I BBIOBIBAET U3 UTPHI, 3aTEM TOSBISETCS B CBOCH TOUKE MOSIBJICHUS, TIPH
3TOM UMEET BPEMEHHYIO HEYSI3BUMOCTb.

Jlist moGepl He0OXOAMMO YHHUTOXUTH 0a3y npotuBHUKa. OOpatute
BHHUMaHUe, 9YTO 0a3a MPOTUBHUKA HAXOJUTCSA HAa TOM K€ Oepery, rie
MOSIBJISIETCS] IPOTUBHUK. B cilydae HEy1TauHOTO BBICTPENA, BBl MOXKETE CAMHU
YHUUYTOXXHUTH CBOIO 0a3y U OT/AATh MOOEAY MPOTUBHUKY.

[Tocne yHu4uTOXKEHUS OJTHOM M3 6a3 Urpa mepe3aryckaeTcss ¢ 0OHOBIEHHBIM
CUETOM.

13



3aKJIrouyeHue

[Ipy BBINOJHEHWM JAHHOW KypcOBOM paOOThl ObUIM TONYYEHBI HABBIKU
pa3pabOTKX MHOTOMOJYJBHOTO HMPUJIOKEHHS C MOJIb30BATENIbCKUM HHTEpdeiicoMm
Swing Ha s3bIKe MporpamMmupoBaHus Java, a Takke padoTa B cpelie pa3padoTKu
NetBeans.

B pamkax BBINIOJIHEHHSI KYpCOBOTO IMPOEKTa ObLIO pa3pabOTaHO WIPOBOE
npunoxkenue “Tanunku”. TlpunoxxkeHue JIerko MOXKET ObITh YCOBEPIIEHCTBOBAHO,
YTO SIBISIETCA CJEACTBHEM MPOpaOOTAaHHOM apXUTEKTyphl OpraHu3aluu Mpu

MTOMOIIU MOJTYJICH.

14
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http://www.javarush.ru/

IIpuioxenue A.
JIucTHHI IporpamMmmal
Mpuaoxenne A.1 daiia “Taper.java”
package taper;
import DefPack.EFrame;
import DefPack.ESettings;
import Game.Engine;

import Game.Multiplayer;

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

import java.io.BufferedReader;
import java.io.lIOException;
import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.*;

import java.util.logging.Level;

import java.util.logging.Logger;

public class Taper{

public static void main(String[] args) throws InterruptedException {

try {

System.out.printIn("'start");

16



Multiplayer.socket = new Socket("localhost",9643);
Multiplayer.IsHost = false;

Multiplayer.in = new BufferedReader(new
InputStreamReader(Multiplayer.socket.getInputStream()));

Multiplayer.out = new
PrintWriter(Multiplayer.socket.getOutputStream(), true);

} catch (IOException ex)

{
Multiplayer.IsHost = true;

try {
Multiplayer.serverSocket = new ServerSocket(9643);
Multiplayer.socket = Multiplayer.serverSocket.accept();

Multiplayer.in = new BufferedReader(new
InputStreamReader(Multiplayer.socket.getInputStream()));

Multiplayer.out = new
PrintWriter(Multiplayer.socket.getOutputStream(), true);

} catch (IOException ex1) {

Logger.getLogger(Taper.class.getName()).log(Level. SEVERE, null,
ex1);

return;

}

EFrame.CreateWindow(ESettings.Name, ESettings.Width, ESettings.Height,
ESettings.ClearColor, ESettings.BuffersCount);

while(true)

{

EFrame.ChangeName("You: " + ESettings.YouScore + " | Enemy: " +
ESettings.EnemyScore);

17



Engine GM = new Engine();
GM.start();
ESettings.IsRunning = true;
GM.join();
EFrame.ChangeName("END");

EFrame.ClearFrame();

Ipunoxkenne A.2 @aiiax “Engine.java”

package Game;

import java.awt.*;

import DefPack.*;

import EGraphics.Sprite;

import EGraphics.SpriteAnimation;
import EGraphics. TextureAtlas;
import GameObjects.*;

import java.awt.event.KeyEvent;

import java.util. ArrayList;

public class Engine extends Thread

{

private Thread GameThread,

private Input Keylnput;

18



private TextureAtlas Atlas;

private ELevel Ivl;

private Team TF;

private Team TS;

private Graphics2D Graphics;

private Player player;

private Enemy enemy;

public Engine()
{
ESettings.IsRunning = false;

/[EFrame.CreateWindow(ESettings.Name, ESettings.Width,
ESettings.Height, ESettings.ClearColor, ESettings.BuffersCount);

Graphics = EFrame.GetGraphics();
ESettings.MainGraphics = Graphics;
Keylnput = new Input();
EFrame.AddInputListener(Keylnput);

Atlas = new TextureAtlas(ESettings.MainTextureName,
ESettings.SpriteSize);

ESettings.Atlas = Atlas;
if(Multiplayer.lsHost)
{

TF = new Team(5,2,22,1,Atlas);

19



ESettings. TF = TF;

TF.IsEnemy = false;

TS = new Team(18,15,1,16,Atlas);
ESettings. TS =TS;

TF.IsEnemy = true;

else

TS = new Team(5,2,22,1,Atlas);
ESettings. TS =TS;
TS.IsEnemy = false;
TF = new Team(18,15,1,16,Atlas);
ESettings. TF = TF;
TF.IsEnemy = true;

¥

Ivl = new ELevel(Atlas);

if(Multiplayer.lsHost) player = new Player(TF.SpawnX, TF.SpawnY,
10000f,Player.Heading.Down);

else player = new Player(TF.SpawnX, TF.SpawnY,
10000f,Player.Heading.Up);

ESettings.player = player;

iIf(Multiplayer.IsHost) enemy = new Enemy(TS.SpawnX,TS.SpawnY,
Enemy.Heading.Up);

else enemy = new Enemy(TS.SpawnX,TS.SpawnY, Enemy.Heading.Down);
ESettings.enemy = enemy;

ESettings.Ivl = Ivl;

20



public synchronized void StartGame()

{
If(ESettings.IsRunning) return;

ESettings.IsRunning = true;
GameThread = new Thread(this);

GameThread.start();

public synchronized void StopGame()

{
If('ESettings.IsRunning) return;

try

{
GameThread.join();

}catch(InterruptedException e)

{
e.printStackTrace();

¥
Clean();

21



private void Update()

{
player.Update(Keylnput);
for(Bullet B: Bullet.BulletList)

{
B.Update();

¥
for(Bullet B: Bullet.DeleteL.ist)

{
Bullet.BulletList.remove(B);

}
Bullet.DeleteL.ist.clear();

If(Keylnput.GetKey(KeyEvent.VK_F3)) ESettings.ShowDebug =
IESettings.ShowDebug;

}

private void Render()

{

EFrame.ClearFrame();

Ivl.Render(Graphics);

player.Render(Graphics);

enemy.Render(Graphics);
22



for(Bullet B: Bullet.BulletList)

{
B.Render(Graphics);

TF.Render(Graphics);
TS.Render(Graphics);

Ivl.RenderGrass(Graphics);

EFrame.SwapFrame();

private void Clean()

{
EFrame.DestroyWindow();

}

public void run()

{

intc =0;

int FPS = 0;
int Upd = 0;
int UpdL = 0;

23



float UpdateDelta = 0;

ESettings.enemy.Update();

long Count = 0;
ETime.LastTime = ETime.GetTime();

while(ESettings.IsRunning)
{

C++;
//O6HOBICHNE BpeMEHH
ETime.SwapTime();
Count += ETime.Diff;
UpdateDelta += (ETime.Diff/ ESettings.Framelnterval);
Illpacuér dpusuku
boolean FramelsChanged = false;
while(UpdateDelta > 1)
{
Update();
Upd++;

UpdateDelta--;

if(FramelsChanged) UpdL++;

else FramelsChanged = true;
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llpennep xanpa
iIf(FramelsChanged)
{

Render();

FPS++;

}else

{
try
{
Thread.sleep(ESettings. ThreadSaveTime);
} catch (InterruptedException e)

{
e.printStackTrace();

¥
if(Count >= ETime.Second)

{

/[EFrame.ChangeName(ESettings.Name + " | FPS: " + FPS + " | Upd: " +
Upd + " | UpdL: " + UpdL);

Upd = 0;
FPS =0;
UpdL = 0;

Count = 0;
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Ipunoxenne A.3 @aiia “Multiplayer.java”

package Game;

import java.io.BufferedReader;
Import java.io.PrintWriter;

Import java.net.*;

public class Multiplayer
{

public static Socket socket;

public static ServerSocket serverSocket;
public static boolean IsHost;

public static BufferedReader in;

public static PrintWriter out;

public static void Send(String message)

{

out.printin(message);

Ipuaoxenue A.4 @aiin “EFrame.java”

package DefPack;

import Game.lInput;
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import javax.swing.*;
import java.awt.*;
import java.awt.image.*;

import java.util. Arrays;

public abstract class EFrame
{
private static JFrame Window;

private static Canvas FrameContent;

private static Bufferedimage RenderedFrame;
private static int[] RenderedFrameData;

private static Graphics RenderedFrameGraphics;
private static int ClearColor;

private static BufferStrategy RenderedFrameStrategy;

public static void CreateWindow(String Name, int Wight, int Height, int
NewClearColor, int BuffersCount)

{

ClearColor = NewClearColor;

FrameContent = new Canvas();

FrameContent.setPreferredSize(new Dimension(Wight,Height));
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Window = new JFrame(Name);

Window.setResizable(false);
Window.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
Window.getContentPane().add(FrameContent);

Window.pack();

Window.setVisible(true);

RenderedFrame = new
Bufferedlmage(Wight,Height,Bufferedimage. TYPE_INT_ARGB);

RenderedFrameData =
((DataBufferInt)RenderedFrame.getRaster().getDataBuffer()).getData();

RenderedFrameGraphics = RenderedFrame.getGraphics();

((Graphics2D)RenderedFrameGraphics).setRenderingHint(RenderingHints. KEY _
ANTIALIASING,RenderingHints. VALUE_ANTIALIAS_ON);

FrameContent.createBufferStrategy(BuffersCount);

RenderedFrameStrategy = FrameContent.getBufferStrategy();

public static void ClearFrame()

{
Arrays.fill(RenderedFrameData,ClearColor);

public static void SwapFrame()
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Graphics g = RenderedFrameStrategy.getDrawGraphics();
g.drawlmage(RenderedFrame,0,0,null);

RenderedFrameStrategy.show();

public static Graphics2D GetGraphics()

{
return (Graphics2D)RenderedFrameGraphics;

public static void DestroyWindow()

{
Window.dispose();

public static void ChangeName(String NewName)

{
Window.setTitle(NewName);

public static void AddInputListener(Input IL)

{
Window.add(IL);
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Ipunoxenne A.5 @aiia “Player.java”

package GameObijects;

import DefPack.*;

import EGraphics.*;

import Game.ELevel,

import Game.lInput;

import Game.Multiplayer;

import java.awt.Graphics2D;

import java.awt.event.KeyEvent;
import java.awt.image.BufferedImage;
import java.util. HashMap;

import java.util.Map;

public class Player extends GameObject
{
public static enum Heading{
Up (0,0),
Left (2, 0),
Down (4, 0),
Right (6, 0);

private int x,y;
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Heading(int x, inty)
{
this.x = X;

this.y = y;

protected Bufferedlmage Texture(TextureAtlas Atlas)

{
return Atlas.Cut(x, y,2);

private long lastShotTime;

private Heading heading;

private Map<Heading, SpriteAnimation> SpriteMap;
private float AnimationTime;

private float CAT;

private int CurrentFrame;

private int MH;

public boolean Imortl;

public static boolean IsAlive;

public Player(float x,float y, float AnimationTime, Heading heading)
{
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super(GameObjectType.Player, x*ESettings.BlockSize,
y*ESettings.BlockSize,ESettings.SpriteSize);

Imortl = false;

IsAlive = true;

lastShotTime = System.currentTimeMillis();

this.heading = heading;

if(this.heading == Player.Heading.Up)MH = 0;
if(this.heading == Player.Heading.Left)MH = 1;
if(this.heading == Player.Heading.Down)MH = 2;
if(this.heading == Player.Heading.Right)MH = 3;

SpriteMap = new HashMap<Heading,SpriteAnimation>();

for(Heading h: Heading.values())
{

SpriteAnimation SA = new
SpriteAnimation(h. Texture(ESettings.Atlas),2,ESettings.SpriteSize);

Sprite sprite = new Sprite(SA,ESettings.BlockScale);
SpriteMap.put(h, SA);

¥

this.AnimationTime = AnimationTime;

CurrentFrame = 0;
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System.out.printin(*Player ready");

public void Update(Input input)
{
if(IsAlive)
{
float NewX = Xx;
float NewY =v;
if(input.GetKey(KeyEvent.VK_SPACE))
{
long currentTime = System.currentTimeMillis();
if (currentTime - lastShotTime >= 1400)

{

if(heading == Heading.Up)Bullet.Spawn(Bullet.Heading.Up,
(int)x+ESettings.BlockSize/2-3, (int)y - 5);

if(heading == Heading.Down)Bullet.Spawn(Bullet.Heading.Down,
(int)x + ESettings.BlockSize/2-3, ((int)y + ESettings.BlockSize) + 5);

iIf(heading == Heading.Left)Bullet.Spawn(Bullet.Heading.Left, (int)x
- 5, (int)y + ESettings.BlockSize/2-3);

if(heading == Heading.Right)Bullet.Spawn(Bullet.Heading.Right,
((int)x + ESettings.BlockSize)+5, (int)y + ESettings.BlockSize/2-3);

Multiplayer.out.printin("SHOOT " + (int)x + " " + (int)y + " " +
CurrentFrame + " " + MH);

lastShotTime = currentTime;
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}
If(input. GetKey(KeyEvent.VK_UP))

{

NewY -= ESettings.PlayerSpeed;

CAT -= ETime.Diff;

heading = Heading.Up;

MH = 0;
}else if(input.GetKey(KeyEvent. VK _LEFT))
{

NewX -= ESettings.PlayerSpeed;

CAT -= ETime.Diff;

heading = Heading.Left;

MH = 1;
}else if(input.GetKey(KeyEvent.VK_DOWN))
{

NewY += ESettings.PlayerSpeed;

CAT -= ETime.Diff;

heading = Heading.Down;

MH = 2;
}else if(input.GetKey(KeyEvent. VK_RIGHT))
{

NewX += ESettings.PlayerSpeed,;

CAT -= ETime.Diff;

heading = Heading.Right;

MH = 3;
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if(CAT <0)
{
CAT = AnimationTime;

iIf(CurrentFrame > 1)

{

CurrentFrame = 0;

else

CurrentFrame++;

iIf(ELevel.CheckMapCaollision(new
GameObject(this. Type,NewX,NewY ESettings.SpriteSize), ESettings.Ivl)) return;

If(GameObject.CheckCollision(new
GameObiject(this. Type,NewX,NewY ESettings.SpriteSize), ESettings.enemy))
return;

If(GameObject.CheckCollision(new
GameObiject(this. Type,NewX,NewY ,ESettings.SpriteSize), new
GameObject(GameObjectType.Flag,ESettings. TF.FlagX *ESettings.BlockSize
,ESettings. TF.FlagY * ESettings.BlockSize,ESettings.SpriteSize))) return;

iIf(GameObject.CheckCollision(new
GameObiject(this. Type,NewX,NewY ,ESettings.SpriteSize), new
GameObject(GameObjectType.Flag,ESettings. TS.FlagX *ESettings.BlockSize
,ESettings. TS.FlagY * ESettings.BlockSize,ESettings.SpriteSize))) return;

X = NewX;
35



y = NewY,

if(IsAlive)Multiplayer.out.printin("POS " + (int)x + " " + (int)y + " " +
CurrentFrame + " " + MH);,

}

public void Render(Graphics2D g)

{

Sprite.render(g, X, Y,
Sprite.Resize(SpriteMap.get(heading).GetSprite(CurrentFrame),ESettings.BlockSc
ale));

}

public void Dead()

{
Thread TT = new Thread(new ETime(GameObjectType.Player));

TT.start();

Ipunoxenue A.6 Paiin “Team.java”

package GameObjects;

import DefPack.*;
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import EGraphics.*;

import java.awt.Graphics2D;

public class Team

{
public int SpawnX;

public int SpawnY;

public boolean InGame;

private Sprite FlagSprite;

private Sprite DefFlagSprite;

public int FlagX;
public int Flagy;

public boolean ISEnemy;

public Team(int SpawnX,int SpawnY,int FlagX,int FlagY, TextureAtlas TA)
{

InGame = true;

this.SpawnX = SpawnX;
this.SpawnY = Spawny;
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this.FlagX = FlagX;
this.FlagY = FlagY;

SpriteAnimation SA = new SpriteAnimation(TA.Cut(4,
3,1),1,ESettings.SpriteSize);

FlagSprite = new Sprite(SA,ESettings.BlockScale);
SA = new SpriteAnimation(TA.Cut(5, 3,1),1,ESettings.SpriteSize);

DefFlagSprite = new Sprite(SA,ESettings.BlockScale);

public void Update()
{

public void Render(Graphics2D g)

{

FlagSprite.render(g, FlagX * ESettings.BlockSize,
FlagY*ESettings.BlockSize);

}

public void Def()

{
FlagSprite = DefFlagSprite;
If(IsEnemy)
{

38



ESettings.EnemyScore++;

else

ESettings.YouScore++;
¥
InGame = false;

ESettings.IsRunning = false;

Mpuioxenne A.7 ®aiin “GameObject.java”

package DefPack;

import DefPack.*;

import Game.ELevel,
import Game.Input;

import java.awt.Graphics2D;
Import java.awt.List;

import java.util. ArrayL.ist;

public class GameObject

{
public final GameObjectType Type;

public float x;

public float y;

39



public int PSize;

public GameObject(GameObjectType Type, float X, float y , int PSize)
{

this. Type = Type;

this.x = X;

this.y = y;

this.PSize = PSize;

public float x(){return x;}

public float y(){returny;}

public static boolean CheckCollision(GameObject 01,GameObject 02)
{
float BufO1 = ESettings.BlockScale * 01.PSize;
float BufO2 = ESettings.BlockScale * 02.PSize;
if(ol.x + BufOl > 02.Xx &&
01.x < 02.x + BufO2 &&
ol.y + BufOl > 02y &&
0l.y < 02.y + BufO2)
{

return true;
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return false;

public void TP(int X, int y)
{
this.x = x * PSize * ESettings.BlockScale;

this.y =y * PSize * ESettings.BlockScale;

Mpuioxenne A.8 daiia “Sprite.java”

package EGraphics;

import java.awt.*;

import java.awt.image.BufferedImage;

public class Sprite

{

private SpriteAnimation Image;

private Bufferedlmage ImageBuf;

public Sprite(SpriteAnimation SA, float Scale)

{
Image = SA,
ImageBuf = Image.GetSprite(0);

ImageBuf = Sprite.Resize(ImageBuf, Scale);
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public void render(Graphics2D g, float x, float y)

{
g.drawlmage(ImageBuf,(int)(x),(int)(y),null);

public static void render(Graphics2D g, float x, float y, Bufferedlmage ImageR)

{
g.drawlmage(ImageR,(int)(x),(int)(y),null);

public static Bufferedimage Resize(Bufferedlmage image, float Scale)
{

int Width = (int)(image.getWidth() * Scale);

int Height = (int)(image.getHeight() * Scale);

Bufferedimage Buffer = new
Bufferedlmage(Width,Height,Bufferedimage. TYPE_INT_ARGB);

Buffer.getGraphics().drawlmage(image,0,0,Width,Height,null);

return Buffer;
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	Рисунок 5 - UML диаграмма развертывания
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	В ходе тестирования программа показала свою надежность и гибкость.
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	Рисунок 6 - Ошибка при подключении к серверу
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	Рисунок 10 – Кирпичные блоки

	При уничтожении игрока или противника, уничтоженный на несколько секунд выбывает из игры, затем появляется в своей точке появления, при этом имеет временную неуязвимость.
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	После уничтожения одной из баз игра перезапускается с обновлённым счётом.

	Заключение
	При выполнении данной курсовой работы были получены навыки разработки многомодульного приложения с пользовательским интерфейсом Swing на языке программирования Java, а также работа в среде разработки NetBeans.
	В рамках выполнения курсового проекта было разработано игровое приложение “Танчики”. Приложение легко может быть усовершенствовано, что является следствием проработанной архитектуры организации при помощи модулей.
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