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I. Yéu cau

1. Giao dién ngudi dung (GUI) than thién va dé hiéu
Nguoi choi thiy duoc cac man hinh riéng biét rd rang: Main Menu, Playing, Paused,
HighScores. Trong khi choi, ngudi choi thiy nhan vat Pacman, cac Ghost, diém sé va

ban do mé cung.

2. Gameplay don gian

Nguoi choi ¢ thé didu khién Pacman di chuyén theo 4 hudng 1én, xudng, trai, phai
trong mot ban dd mé cung.

Muc tiéu 1a an hét cac ddu chdm trong mé cung ma khong bi cic con ma bat.. Cac dau
chdm nho s& duogc Pacman an khi di chuyén qua chiing. Khi tat ca cac ddu chim nho
trong mé cung dugc an hét, nguoi choi s& hoan thanh man choi va chuyén sang man
tiép theo.

C6 cac cham 16n Power Up giup Pacman “c6 strc manh tam thoi” 14 dn duoc ma dé
cong diém.

C6 ban d6 va cac nhan vat Pacman, bdn con ma Blinky, Pinky, Inky, Clyde y nhu phan
game goc.

3. Tinh thtr thach va canh tranh

Ngudi choi mong muon c6 hé thong tinh diém dé so sanh va vugt qua cac diém so
trude do.
Tung con ma c6 hanh vi thong minh riéng, khong di chuyén ngau nhién hoan toan.

4. Am thanh va hiéu ung séng dong

Nguoi choi ky vong ¢6 hiéu rng am thanh khi an cham, bi ma bat, an ma, lac thang
hodac thua Game. Game can c6 nhac nén c6 dién dac trung cua Pacman.

5. Hiéu suat 6n dinh

Game can chay muot ma, khong bi giat lag, toi thiéu 60 Khung hinh / giay.
Khéi dong nhanh, khong bi 16i trong qua trinh choi.

6. Kha nang luu diém so cao

Nguodi choi mudn game luu lai diém s6 cao nhat cho nhiing 1an khéi dong Game sau
nay.



7. Kha nang choi lai dé dang

Sau khi thua, ngudi choi c6 thé nhanh chéng choi lai ma khong can khai dong lai toan
bo game.

Phan cong cong viéc

Thanh vién Cong viéc

Tran Vii Tién | Thiét ké logic cdc mdy trang thai.
Minh Viét package screens gdm 4 man hinh: MainMenu,
Playing, Paused, HighScores.
Viét Game.java xu 1y vong 1ap Game.
Tim file resources anh. &m thanh... cho Game.
Stra bug va xur Iy xung dot khi merge code vao dy an.

Pham Quéc Hung | -Thiét ké va phat trién Package entities:

+ Thiét ké 16p co so triru twong Interface
ImmutableEntity.

Thiét ké 16p triru twong Entity.

Thiét ké 16p Pacman.

Thiét ké 16p Ghost.

Thiét ké thuat toan dudi theo Pacman cho mdi Ghost.
Thiét ké 16p cho timg Ghost(Blinky, Clyde, Inky,
Pinky).

+ + + + 4+

Tran Hoang Nam | -Thiét ké va phat trién package resources:
+ Thiét ké 16p resource.

+ Thiét ké 16p ResourcesManager.

+ Thiét ké 16p SpriteSheet.

Pham Thanh An | -Thiét ké va phat trién package maps:

+ Thiét ké 16p interface ImmutableMap.
+ Thiét ké 16p Map.

+ Thiét ké 16p Tile.




I1. Phén tich thiét ké ra 16p

1. Root package (com.karas.pacman)

Lop Main

Muc dich: La diém khoi dau cua tng dung. Muc dich duy nhét ctia n6 13 tao mot doi

tugng Game va khoi chay tro choi.

Lop Game

Game extends JPanel implements Exitable, Runnable, KeyListener

Muc dich: La 16i xtr Iy chinh ctia trd choi, quan 1y vong lap chinh game loop, cira sb

frame, x\r Iy input va diéu phdi viéc cap nhat logic, v& hinh. Lép dong vai tro 1a may
chuyén d6i trang thai State Machine giita cdc man hinh Screen dai dién cho céc trang
thai 16n: Playing, Paused, Menu...

Thudc tinh:

running: Bién boolean theo ddi game van nén tiép tuc chay.
frame: D6i twgng ctra s6 hién thi game - JFrame.

state: Trang thai hién tai cua game - State.

thread: D4i tugng quan 1y game thread - Thread.

frameCount: dém sé frame trong 1 gidy (dé tinh FPS).
screenManager: Quan 1y cic man hinh va chuyén d6i gitra chung.
resourcesManager: Quan ly tai va luu trit tai nguyén game.
updateCount: Dém s 1an update trong 1 gidy (dé tinh UPS).
updateTimer: Bo dém thoi gian tich lily cho cac hoat dong update.
repaintTimer: Bo dém thoi gian tich liy cho cac hoat dong repaint.
logTimer: B6 dém thoi gian tich lily cho cac hoat dong log.

scale: Ty 1¢ scale dé diéu chinh kich thuéc game theo cira so.

Thudc tinh tinh:
LOGGER: Ghi log thong tin hoat dong ctia game.

Phuong thirc:

Game(): Khoi tao game v&i cac thanh phan co ban.

enter(): Khoi tao game thread tach bi¢t véi main thread.

exit(): Hop game thread vao main thread va dong game.

run(): Thuc thi game loop, lién tuc goi updateGame() va repaint().

updateGame(): Cap nhat logic cua trang thai game hién tai.

paintComponent(): V& cac ddi tuong cua trang thai game hién tai 1én man hinh. Ké
thira tir 16p JPanel, duoc goi boi repaint() va chay trén thread riéng dé v& 1én man hinh.
keyPressed(), keyReleased(), keyTyped(): Xir 1y input, ké thira tir interface
KeyListener.

logGame(): Cap nhat thong tin UPS/FPS 1én tiéu dé cira so.



Lop Configs
Muc dich: Luu trit cic hang sb va cau hinh tinh ctia game mdt cach tap trung, gitp dé
dang thay ddi cac tham sb nhu kich thude 6, tde do, diém sb, v.v.

Mot s6 Hang s6:

UPS_TARGET: S6 update mdi gidy
FPS_TARGET: Sé frame mdi gidy
TITLE: Tiéu dé game

DEFAULT SCALE: Ty 1€ scale mac dinh

2. Package entities

Interface ImmutableEntity

Muc dich: La 16p co sé triru tuong cho tit ca cac d6i tuong dong trong game (Pacman,
Ghost). N6 dinh nghia cac thudc tinh va hanh vi chung.

Dac biét, trong 16p nay c6 dinh nghia kiéu dir liéu enum 1a Stage dé dinh nghia cac
trang thai hoat dong cua entity: IDLE, HUNTER, PREY, DEAD

Lop Truu Twong Entity

Muc dich: Implement ImmutableEntity. La 16p co s& triru twong cho tat ca cac doi
tuong dong trong game (Pacman, Ghost). N6 dinh nghia cac thudc tinh va hanh vi
chung.

Dic biét, trong 16p nay c6 dinh nghia kiéu dit liéu enum la Stage dé dinh nghia cac
trang thai hoat dong cua entity: IDLE, HUNTER, PREY, DEAD

Thudc tinh:
Map: Tham chiéu dén ban d6 game.

Sprite: Pdi tugng hién thi hinh anh
speed: Toc d6 di chuyén.

position: Vi tri hién tai.

direction: Hudng di chuyén hién tai.
state: Trang thai hoat dong hién tai.

preldleState: Trang thai trude khi chuyén sang IDLE.

Phuong thuc:

Cong khai:

update(double deltaTime): Phuong thirc triru twong, cap nhat logic mdi khung hinh.
reset(): Phuong thirc triru tuong, khoi phuc trang thai ban dau.

getState(): Tra vé trang thai hién tai.

enterState(State nextState): Chuyén d6i trang thai v6i co ché xtr Iy chuyén tiép.



enterPreldleState(): Khoi phuc trang thai trude khi vao IDLE.

getPosition(): Lay vi tri thuc té (pixel).

getDirection(): Ly hudng di chuyén hién tai.

getGridPosition(): Chuyén dbi vi tri sang hé toa d6 ludi

collidesWith(Entity other): Kiém tra va cham véi entity khac dya trén khoang céach.
repaint(Graphics2D G): Hién thi entity 1én man hinh.

DPuoc bao vé:

Entity(Vector2 gridPosition, Direction direction, int speed, EntitySprite SpriteRef,
ImmutableMap MapRef)

handleStateTransition(State nextState): Phuong thirc triru tuong, xtr 1y logic chuyén
doi trang thai.

isCenteredInTile(): Kiém tra entity c6 nim chinh gitta 6 lu6i khong
canMovelnDirection(Direction d): Kiém tra kha ning di chuyén theo huéng
setDirection(Direction d): Thiét 1ap hudng di chuyén méi

move(double deltaTime): Thyc hién di chuyén véi xir Iy duong ham

setSpeed(int speed): Thiét 1ap téc d6 di chuyén

setGridPosition(Vector2 gridPosition): Dét vi tri theo hé ludi

getSprite() / setSprite(): Truy cap va thay doi sprite hién thi

Lop Pacman
Muc dich: K& thira tir Entity, dai dién cho ngudi choi. Quan 1y logic di chuyén, xt Iy
va cham, dn diém va hoat anh ctia Pacman.

Thudc tinh riéng:
DeathSound: Am thanh khi Pacman chét.

baseSprite: Sprite co ban ctia Pacman (khi séng).
deathSprite: Sprite khi Pacman chét.

nextDirection: Huéng di chuyén tiép theo (volatile).

Phuong thuc:
Cong khai:
Pacman(ImmutableMap, Bufferedlmage[], Bufferedimage[], Sound): Constructor -

khéi tao Pacman vai vi tri, hudng, toc do, sprite va ban do.

setNextDirection(Direction): Thiét 14p huéng di chuyén tiép theo tir input ngudi choi



update(double deltaTime): (Override) Cap nhat logic Pacman mdi khung hinh dua trén
trang thai hi¢n tai

reset(): (Override) Khoi phuc Pacman vé trang thai ban dau

Puoc bao vé:

handleState Transition(State): (Override) Xt 1y logic chuyén ddi trang thai.

Lop Ghost

Muc dich: Ké thira tir Entity, dai dién cho cac con ma. Quan Iy logic di chuyén ma,
trang thai dubi theo, so hii va va cham voi Pacman.

Héng sO
HOME_POSITION=Map.toPixelVector2(Configs.Grid. GHOST _HOME);

Thudc tinh riéng:

DeathSound: Am thanh khi ghost chét.

Pacman: Tham chiéu dén Pacman dé truy dudi/tranh né.
baseSprite: Sprite hién thi binh thudng.

preySprite: Sprite khi ghost s¢ hai.

deathSprite: Sprite khi ghost chét.

baseSpeed: Tdc d6 co ban cua ghost

startGridPosition: Vi tri bat dau trén luéi.
startDirection: Hudng bat dau.

prevGridPos: Vi tri ludi trude d6 dé xac dinh khi nao can d6i hudng.
deathSprite: Sprite khi ghost chét.

baseSpeed: Toc d6 co ban cua ghost.

startGridPosition: Vi tri bat dau trén luéi.
startDirection: Hudng bat dau.

prevGridPos: Vi tri ludi trude do dé xéac dinh khi nao can doi hudng.

Phuong thtc:

Cong khai

enableFlashing(): Kich hoat hi¢u ing nhap nhay khi ghost ¢ trang thai PREY
update(double deltaTime): (Override) Cap nhat logic theo trang thai voi Al phtc tap
reset(): (Override) Khoi phuc ghost vé trang thai ban dau

Bao vé



Ghost(Vector2 gridPosition, Direction direction, int speed,
Bufferedlmage[] Baselmages, Bufferedlmage[] Preylmages,
BufferedImage[] DeathImages, Sound DeathSound,
ImmutableEntity PacmanRef, ImmutableMap MapRef)
handleStateTransition(State nextState): X 1y hiéu tmg khi chuyén trang thai

Phwong thirc triru twgng

findHunter Target(ImmutableEntity PacmanRef): mdi loai ghost trién khai chién lugc
sin moi riéng

Riéng tu

updateDirection(): Cap nhat huéng di chuyén thong minh dya trén trang thai
getValidDirections(): Lay tap hop cac hudng di chuyén hop 18

isAtHomePosition(): Kiém tra ghost dd vé dén vi tri nha chua

Lop Blinky, Pinky, Inky, Clyde
La bdn con Ghost chinh & trong Game, ké thira tir Ghost.

Phuong thuc:
findHunterTarget(ImmutableEntity PacmanRef): (Override) Thuc hién thuat toan chon
muc tiéu dé sin Pacman

3. Package screens

Interface Screen

Muc dich: Dinh nghia mot giao dién man hinh chung cho tat ca cac trang thai cua
game. Piéu ndy tuin theo mau thiét ké State, cho phép Game xtr 1y cac trang thai man
hinh khac nhau mét cach thong nhat.

Phuong thirc:

void enter(): X1 Iy khi vao trang thai.

void exit(): Xu 1y khi thoat trang thai.

State update(): Cap nhat logic cho trang thai nay va tra vé trang thai hién tai hoic trang
thai tiép theo.

void render(Graphics2D g): V& cac ddi tuong cho trang thai nay.

void input(KeyEvent e): Xir Iy input cho trang thai nay.

Lop ScreenManager
Muc dich: Quan Iy viéc chuyén doi giira cac man hinh game

Thuoc tinh:



screens: Map luu trit cac screen theo class

current: Screen hién tai dang active

Phuong thuc:
ScreenManager(ResourcesManager): Khoi tao véi tat ca screens

exit(): Goi exit() trén tat ca screens

input(KeyEvent): Chuyén input dén screen hién tai
repaint(Graphics2D): V¢ screen hién tai

update(double): Cap nhat screen hién tai va xir Iy chuyén doi
Lop Playing

Muc dich: Implement State, dinh nghia logic khi game dang dugc choi. Day la trang
thai chinh cia game.

Thudc tinh:
LOGGER: Déi twong ghi log cho 16p

FontMedium: Font chit hién thi diém sd.

NewGameSound, NormalSound, PowerupSound, WonSound: Cac am thanh tuong tng
trang thai game.

ScoreDatabase: Tham chiéu dén co s& dit liéu diém sd.
ResourcesManager: Quan 1y tai nguyén game.

map: Tham chiéu dén ban dd game.

pacman: Ddi trong nhan vat Pacman.

ghosts: Danh sach cac ddi tugng ma.

scores: Danh sach sprite hién thi diém.

state: Trang thai hoat dong hién tai cua game
stateCooldown: Thoi gian dém nguoc cho trang thai hién tai
totalScore: Téng diém hién tai cta nguodi choi

nextScreen: Man hinh ké ti€p sé chuyén dén

Phuong thuc:
Cong khai:
Playing(ResourcesManager): Khoi tao man hinh choi game

enter(Class<extends Screen>): Pugc goi khi vao man hinh, khéi phuc trang thai

exit(): Pugc goi khi rd1 man hinh, tam ding cac hoat dong



update(double deltaTime): Cap nhat logic game mdi khung hinh, tra vé man hinh ké
tiép

repaint(Graphics2D G): Hién thi tat ca thanh phan game 1én man hinh
input(KeyEvent e): Xt Iy dau vao tir ban phim

Private:
createMap(ResourcesManager): Tao d6i tuong ban d6 game

createPacman(Map, ResourcesManager): Tao ddi tuong Pacman
createGhosts(Pacman, Map, ResourcesManager): Tao danh sach cac ma
createScores(ResourcesManager): Tao sprite hién thi diém
enterState(State): Chuyén d6i trang thai v6i co ché xtr Iy chuyén tiép
updateState(double): Cap nhat logic trang thai game
handleCollision(Sound): Kiém tra va xir Iy va cham gitta cac entity

paintTotalScore(Graphics2D): Hién thi tong diém 1én man hinh

Enum State:

START, NORMAL, POWERUP, LOST, WON: Céc trang thai cua game

Lop Paused

Muyc dich: Implement State, dinh nghia logic khi game bi tam dirng. Cho ra cac tuy
chon chinh cai dat.

Thudc tinh:
LOGGER: Déi tuong ghi log cho 16p.

FontLarge: Font chit hién thi tiéu dé "PAUSED".
PlayingScreen: Tham chiéu dén man hinh game dang choi.
navigator: Pdi trong didu hudng menu.

_nextScreen: Man hinh ké ti€p s€ chuyén dén

Phuong thuc:

Cong khai:

Paused(Screen, ResourcesManager): Khoi tao man hinh tam dirng véi man hinh game
va quan ly tai nguyén

enter(Class< extends Screen>): Pugc goi khi vao man hinh, khéi tao trang thai

exit(): Pugc goi khi ro1 man hinh

update(double deltaTime): Cap nhat logic mdi khung hinh, trd vé man hinh ké tiép

10



repaint(Graphics2D G): Hién thi man hinh game & nén va v& giao dién tam dimg 1én
trén

input(KeyEvent e): Xtr Iy dau vao tir ban phim dé diéu huéng menu

Private:
paintOverlay(Graphics2D): V€ 16p phi mo 1é€n trén man hinh game

paintPausedText(Graphics2D): V& chir "PAUSED" 1én man hinh

Lop MainMenu
Muc dich: Implement State, dinh nghia logic khi game ¢ sang cho.

Thuoc tinh:
TitleImage: Hinh anh tiéu dé cua game

navigator: D61 tugng di€u huéng menu chinh

nextScreen: Man hinh ké tiép s€ chuyén dén

Phuong thirc:
Cong khai:
MainMenu(ResourcesManager): Khdi tao man hinh menu chinh véi quan ly tai

nguyén

enter(Class<extends Screen>): Pugc goi khi vao man hinh, khoi tao trang thai
exit(): Pugc goi khi rd1 man hinh

update(double deltaTime): Cap nhat logic mdi khung hinh, tra vé man hinh ké tiép
repaint(Graphics2D G): Hién thi nén, hinh anh tiéu dé va menu diéu huéng

input(KeyEvent e): Xt Iy dau vao tir ban phim dé diéu huéng menu

Private:

paintBackgroundColor(Graphics2D): V& mau nén cho menu chinh.
paintTitleImage(Graphics2D): V& hinh anh tiéu dé dugc can gitta va diéu chinh kich
thudc

Lép HighScores

Muc dich: Implement Screen, dinh nghia logic khi game két thuc, hién cac thong tin

di€ém s score va lga chon choi tiép hodac choi lai.

Thudc tinh:
ScoreDatabase: Tham chiéu dén co s& dir liéu diém so.

HeaderImage: Hinh anh tiéu dé cho man hinh diém cao
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FontSmall, FontMedium: Céc font chit st dung dé hién thi van ban
highscores: Danh sach cac diém sb cao (dang Iterable ctia ScoreDatabase.Entry)

nextScreen: Man hinh ké ti€p s€ chuyén dén

Phuong thtrc:
Cong khai:
HighScores(ResourcesManager): Khdi tao man hinh diém cao voi quan 1y tai nguyén

enter(Class<? extends Screen>): Puoc goi khi vao man hinh, khoi tao trang thai va lay
danh sach diém cao

exit(): Pugc goi khi ro1 man hinh

update(double deltaTime): Cap nhat logic mdi khung hinh, tra vé man hinh ké tiép
repaint(Graphics2D G): Hién thi hinh anh tiéu d¢, van ban va danh sach diém cao
input(KeyEvent e): Xt Iy dau vao tir ban phim (nhan Enter dé chuyén sang man hinh

Playing)

Private:
paintHeaderImage(Graphics2D): V& hinh anh tiéu dé duoc cin giira va diéu chinh kich

thudc
paintText(Graphics2D): V& cac chudi vin ban "HIGH SCORES" va "NEW GAME"
paintHighScores(Graphics2D): V& danh sach cac diém s cao theo thir tyr

4. Package commons

Interface Exitable

Muc dich: Dinh nghia interface cho céac ddi tuong can thuc hién don dep tai nguyén
khi thoat

Phuong thtrc: void exit() - giai phong tai nguyén

Interface Paintable

Muc dich: Dinh nghia interface cho céac dbi tuong co thé dugc v& 1én man hinh

Phuong thuc: void repaint(Graphics2D G) - v& ddi tuong

Enum Direction

Muc dich: Dinh nghia mét tdp hop cac hudng di chuyén c6 thé c6 UP, DOWN, LEFT,
RIGHT. Viéc str dung enum gitp ting su rd rang va tranh 15i so voi viéc dung sb
nguyén hoic chudi.

Thuoc tinh:
UP, RIGHT, DOWN, LEFT: Cac hang sb dai dién cho 4 huéng di chuyén
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_ VECTORS: Mang chira cic vector trong tmg véi mdi hudng

Phuong thtc:
Cong khai:
random(): Tra vé mot hudng ngiu nhién tir 4 huéng c6 sin

toVector2(): Chuyén d6i hudng thanh vector 2D tuong Gng
isVertical(): Kiém tra xem hudng hién tai c¢6 phai 1a hudng doc (1én/xubng) khong

opposite(): Tra vé hudng nguoc lai voi hudng hién tai

Record Vector2

Muc dich: Biéu dién mot vector 2D, dugc dung dé luu trit vi tri (x, y) hoac hudng di
chuyén cua céc thyc thé.

Thuoc tinh:

x: Toa d0 x (kiéu double)

y: Toa do y (kiéu double)

Phuong thic:
Cong khai:
1x(): Tra vé toa do x dang integer.

iy(): Tra vé toa d0 y dang integer.

abs(): Tra vé vector m&i voi gia tri tuyét d6i cua x va y.

ceil(): Tra vé vector méi voi gia tri lam tron 1én clia x va y

floor(): Tra vé vector mdi voi gia tri 1am tron xudng ciia x va y

add(double n): Cong vector voi mot sé thuc n, tra vé vector méi

sub(double n): Trir vector cho mot s thyc n, tra vé vector moi

mul(double n): Nhan vector vdi mdt s6 thuc n, tra vé vector mai

div(double n): Chia vector cho mét s thuc n, tra vé vector méi

mod(double n): Liy phan du ctia vector khi chia cho sb thuc n, tra vé vector méi
add(Vector2 other): Cong vector véi vector khac, tra vé vector méi

sub(Vector2 other): Trir vector cho vector khac, tra vé vector méi
distance(Vector2 other): Tinh khodng cach Euclidean gitra hai vector
furthestFrom(Vector2 other, EnumSet<Direction> directions): Tim hudéng trong tap
directions sao cho vector cong voi hudng d6 xa vector other nhat
closestTo(Vector2 other, EnumSet<Direction> directions): Tim hudng trong tap

directions sao cho vector cong voi huong do6 gan vector other nhat
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Thugc tinh chinh: double x, double y: Toa d0 cta vector.
Phuong thtrc chinh:

Vector2 add(), sub(), mul(), div(), mod(): Cong trir nhan chia véi vector con lai, hoac

1a mot s6 double.

S. Package maps

Interface ImmutableMap
Muc dich: Cung cép interface chi doc cho cac thudc tinh cia Map

Phuong thuc:

int getPelletCounts()

boolean isMovableAt(Vector2 gridPosition)

boolean canMovelnDirection(Vector2 position, Direction nextDirection)
Vector2 tryTunneling(Vector2 position, Direction direction)

Lop Map

Muc dich: Quan 1y tat ca dit liéu vé ban do game, bao gom layout tuong, vi tri cac
chdm dots va cac cham ning luong power pellets.

Thudc tinh:
Thudc tinh khong tinh (Instance Fields):
WakaSounds: Mang dm thanh khi an pellet

MapImage: Hinh 4nh nén cua ban db
Pelletimage: Hinh anh pellet thuong
PowerupImage: Hinh anh powerup
pelletCounts: S lugng pellet con lai trén ban d6

tiles: Mang 2D dai dién cho céc 6 trong ban dd

Phuong thtrc:

Phuong thtrc tinh (Static Methods):

Public:

toGridVector2(Vector2): Chuyén doi vi tri pixel sang toa do ludi

toPixel Vector2(Vector2): Chuyén ddi toa d6 ludi sang vi tri pixel
isCenteredInTile(Vector2): Kiém tra entity c6 nam chinh giita 6 khong

Private:
isXY CenteredInTile(Vector2): Kiém tra can giita theo timg truc X va 'Y

checkBound(Vector2): Kiém tra vi tri c6 trong bién ban d6 khong
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Phuong thirc khong tinh (Instance Methods):
Cong khai:
Map(): Constructor - khai tao ban d6 véi tilemap va resources

reset(): it lai ban d6 véi tilemap méi

getPelletCounts(): Tra vé so pellet con lai

tryTunneling(): Xt 1y co ché dudng ham (teleport)
isMovableAt(): Kiém tra vi tri c6 thé di chuyén dén khong
canMovelnDirection(): Kiém tra kha ning di chuyén theo huéng
tryEatAt(): Thtr an vat pham tai vi trf va tra vé loai tile

repaint(): V& ban d6 1én Graphics2D

Private:
setTilemap(): Thiét lap tilemap va dém sé pellet

paintConsumables(): V& cac vat pham (pellet va powerup)

Enum Tile

Muc dich: Dinh nghia céc 6 tile trong Map
Thudc tinh (Enum Constants):

NONE: O trong, khong cé gi

WALL: Tudng, khong thé di chuyén qua
PELLET: Pellet thuong, Pacman cé thé an dé ghi diém
POWERUP: Powerup, Pacman an dé vao trang thai sin ma

TUNNEL: Pudng ham, cho phép teleport tir dau nay sang dau kia

Phuong thtrc:

Phuong thuc tinh (Static Methods):

Cong khai:

fromChar(char): Chuyén d6i ky tu sang gia tri Tile twong ing

6. Package resources

L&op ResourcesManager
Muc dich:

- Chiu trach nhiém khoi tao, tai (load) va luu trit tit ca cac tai nguyén game
(Hinh anh, Am thanh, Font chix, Dit liéu diém sd, Ban do) tir 6 climg vao bd nhé
khi game bt dau.

- Cung cip cac phuong thirc dé cac 16p khac truy xuét tai nguyén da tai.
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- Quan ly viéc giai phong tai nguyén hoac luu dit liéu (nhu High Score) khi thoat
game thong qua phuong thure exit().

Thudc tinh:
Thudc tinh tinh (Static Fields):

LOGGER: Dbi tuong ghi log cho 10p (static final)

Thudc tinh khong tinh (Instance Fields):

soundMap: EnumMap luu trit cac 4m thanh (Resource — Sound)
imageMap: EnumMap luu trir cac hinh anh (Resource — Bufferedlmage)
spriteMap: EnumMap luu trit cac sprite (SpriteSheet — BufferedImage[])
tilemap: Mang 2D cac Tile dai dién cho ban d6 game

fonts: Mang céac Font chir véi céc kich thude khac nhau

database: Di twong ScoreDatabase dé quan 1y diém sb

Phuong thuc:

Phuong thtrc tinh (Static Methods):

Factory Methods:

initSoundMap(): Khéi tao va tai tat ca 4m thanh
initimageMap(): Khoi tao va tai tit ca hinh anh
initSpriteMap(Bufferedlmage): Khaoi tao sprite tur sprite sheet
initTilemap(): Khoi tao va tai ban d6 game

initFonts(): Khoi tao va tai font chir

initDatabase(): Khéi tao co s& dit liéu diém sb

Resource Loaders:
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loadSound(String): Tai file &m thanh tir dudng dan
loadImage(String): Tai file hinh anh tir duong dan
loadTilemap(String, Vector2): Tai va phan tich file ban do
loadFont(String, float): Téai file font chix

loadOrCreateDatabase(String): Tai hodc tao mdi database

Utility Methods:
createSquare(int): Tao hinh anh vuong (cho pellet/powerup)
handleException(Exception, boolean): Xir Iy ngoai 1é thong nhét
Phuong thic khong tinh (Instance Methods):
Constructor & Lifecycle:
ResourcesManager(): Constructor - khoi tao tat ca tai nguyén
exit(): Giai phong tai nguyén va luu database
Getters:
getSound(Resource): Lay 4m thanh theo resource
getImage(Resource): LAy hinh anh theo resource
getSprite(SpriteSheet): Lay mang sprite theo sprite sheet
getTilemap(): Liy ban sao cta tilemap
getFont(int): LAy font theo kich thudc
getDatabase(): Lay d6i tuong database

Enum Resource
Thuoc tinh:
Céc hang s6 enum (Enum Constants):
WINDOW _ICON: Biéu tugng ctra s game

TITLE IMAGE: Hinh anh tiéu dé game
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HIGHSCORE_IMAGE: Hinh 4nh man hinh diém cao
MAP IMAGE: Hinh anh ban d6 game
SPRITE_SHEET: Tap hop sprite

TILEMAP: Dit liéu ban d6 dang text

FONT: Font chit game

DATABASE FILE: File co s¢ dit lidu

EAT WA SOUND: Am thanh an pellet (Wa)

EAT KA SOUND: Am thanh in pellet (Ka)
PACMAN_DEATH_SOUND: Am thanh Pacman chét
GHOST DEATH SOUND: Am thanh ma chét
GAME_START SOUND: Am thanh bat dau game
GAME NORMAL SOUND: Am thanh game binh thudng
GAME_POWERUP_SOUND: Am thanh game powerup
GAME_WON_SOUND: Am thanh thang game

Thudc tinh instance (Instance Fields):

path: Puong dan dén file tai nguyén (String)

isCritical: Co xac dinh tai nguyén c6 quan trong khong (boolean)
Phuong thuc:

Phuong thirc khong tinh (Instance Methods):

Cong khai:

getPath(): Tra vé dudng dan cua tai nguyén

isCritical(): Kiém tra tai nguyén cé quan trong khong
Phuong thuc tinh (Static Methods):

Khong c6 phuong thuc tinh trong enum nay

Constructor:
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Resource(String, boolean): Constructor private - khoi tao enum constant véi
path va critical flag

Enum SpriteSheet
Muc dich: Pinh nghia vi tri va kich thudc cua cac sprite cu thé nam trén tim

anh 16n spritesheet.png.

Thudc tinh:

Céc hang s6 enum (Enum Constants):

PACMAN: Sprite sheet cho Pacman séng

DEAD PACMAN: Sprite sheet cho Pacman chét
BLINKY: Sprite sheet cho ghost Blinky

PREY_ GHOST: Sprite sheet cho ghost khi b1 san
PINKY: Sprite sheet cho ghost Pinky

DEAD GHOST: Sprite sheet cho ghost chét
INKY: Sprite sheet cho ghost Inky

SCORES: Sprite sheet cho hién thi diém s6
CLYDE: Sprite sheet cho ghost Clyde
PELLETS: Sprite sheet cho pellet va powerup (tu tao)
Thudc tinh instance (Instance Fields):

row: V1 tri hang trong sprite sheet (int)

col: Vi tri cot bat du trong sprite sheet (int)

len: Sb lugng frame/sprite trong sheet (int)

Cong khai:

getRow(): Tra vé vi tri hang trong sprite sheet
getCol(): Tra vé vi tri cot bat dau

getLen(): Tra vé sd luong frame

Constructor:

SpriteSheet(int, int, int): Constructor private - khoi tao enum constant voi row,

col, len

7. Package audio

Lop Sound
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Muc dich: Quan Iy hién thi tam thoi cac sprite diém s (score pop-up) khi

Pacman an ma. Cac di€m so nay s€ hién thi trong mot khoang thoi gian ngan roi

tu dong bién mét.
Wrap d6i teong Clip dé quan 1y 4m thanh
Thudc tinh: _clip - di twong Clip tir Java Sound API

Phuong thuc:

play(): Phat Am thanh mét lan
loop(): Phat am thanh Idp lai
pause(): Tam dung am thanh
reset(): Dat lai vi tri phat
exit(): Giai phong tai nguyén

getDummy(): Tra vé Sound gia cho xtr 1y 16i

8. Package graphics

Lop EntitySprite
Muc dich: Quan 1y hi€u ing hoat anh cho céc entity

Thuoc tinh:
_Images: Mang hinh anh cho animation

_timer: By dém thoi gian cho chuyén frame
_index: Chi s6 frame hién tai

_offset: D¢ 1éch trong mang hinh anh
_frameCount: Sb frame trong animation

_position: Vi tri hién thi

Phuong thic:
isAnimationEnded(): Kiém tra animation két thac

setOffset(), setFrameCount(), setPosition(): Thiét 1ap tham sb
update(double deltaTime): Cap nhat animation
repaint(Graphics2D G): V& frame hié¢n tai

L&p ScoreSprite
Thuoc tinh:
Image: Hinh anh hién thi diém sb (BufferedImage) - final
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duration: Thoi gian hién thi con lai (double)

position: Vi tri hién thi trén man hinh (Vector2)

Phuong thuc:
Cong khai:
ScoreSprite(BufferedImage): Khdi tao v6i hinh anh diém s, thoi gian hién thi ban dau

la 0 va vi tri null

setDisplay(Vector2): Kich hoat hién thi diém sb tai vi tri cu thé véi thoi gian quy dinh
update(double deltaTime): Cap nhat thoi gian hién thi (giam dan theo deltaTime)
repaint(Graphics2D G): V& hinh anh diém sb tai vi tri néu thoi gian hién thi con > 0

Lop MenuNavigator
Thudc tinh:
Font: Font chir str dung dé hién thi menu (Font) - final

options: Mang cac lya chon menu (MenuOption[]) - final
position: Vi tri bat dau hién thi menu (Vector2) - final
hovering: Chi s6 ctia Iyra chon dang dugc chon (int)

Phuong thuec:
Cong khai:

MenuNavigator(Vector2, Font, MenuOption...): Khdi tao navigator véi vi tri, font va
danh sach cac lya chon menu

next(): Chuyén dén lya chon tiép theo (vong tron)

previous(): Chuyén dén Iira chon trudc d6 (vong tron)

select(): Tra vé 16p man hinh twong tng vai lya chon hién tai

repaint(Graphics2D G): V€ menu v&i lua chon hién tai dugc highlight

Static Nested Record:

MenuOption:

label: Nhan hién thi cta lya chon (String)

screenClass: L&p man hinh twong tng khi chon (Class<? extends Screen>)

9. Package data

Lop ScoreDatabase
Thudc tinh:

_fileLength: S6 luong ban ghi da duoc doc tir file (hodc luu vao file) (int)
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_entries: Danh sach cac ban ghi diém sb (ArrayList<Entry>)
_databaseFile: File luu trit co s& dit licu (File)

Phuong thuc:
Cong khai:

ScoreDatabase(): Constructor khdi tao co s& dit liéu tréng (khong ¢ file)
ScoreDatabase(File): Constructor khoi tao tir file, doc dir liéu hién co

addEntry(int): Thém mot ban ghi diém sé méi v6i ngay hién tai

getTopEntries(int): Tra vé danh sach cac ban ghi diém s6 cao nhat (s6 lugng duogc chi
dinh)

save(): Luu céc ban ghi méi (chua dugce luu) vao file

Static Nested Record:

Entry:

score: Piém sb (int)

date: Ngay dat dugc diém sb (LocalDate)

ITI. Quan hé giira cac lop

1. Quan hé KE THUA (is-a):
MainMenu, Playing, Paused, HighScores Implement Screen
Entity, Map, ScoreSprite, MenuNavigator, EntitySprite Implement Paintable
Game, ResourcesManager, ScreenManager, Sound Implement Exitable
Entity Implement ImmutableEntity
Map Implement ImmutableMap
Blinky, Pinky, Inky, Clyde Extends Ghost Extends Entity

Pacman Extends Entity

2. Quan hé¢ THANH PHAN(has-a):
Quan hé 1-1:
Game < ScreenManager (1 Game c6 1 ScreenManager)
ScreenManager <> Screen_current (1 ScreenManager quan 1y 1 Screen hién tai)
Playing «» Map (1 Playing c6 1 Map)

Playing <» Pacman (1 Playing c6 1 Pacman)
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Pacman < EntitySprite baseSprite, deathSprite
Ghost <« EntitySprite baseSprite, preySprite, deathSprite
Inky < Blinky (Inky tham chiéu dén Blinky)

Quan hé 1-n:

ScreenManager <> Screen (1 ScreenManager quan 1y nhiéu Screen)
Playing < Ghost (1 Playing c6 nhiéu Ghost - Blinky, Pinky, Inky, Clyde)
Playing < ScoreSprite (1 Playing c6 nhiéu ScoreSprite)
ResourcesManager <> Sound (1 ResourcesManager quan 1y nhiéu Sound)
ResourcesManager < BufferedImage (1 ResourcesManager quan 1y nhiéu
image)

ResourcesManager <> Font (1 ResourcesManager quan 1y nhiéu font)

ScoreDatabase <> Entry (1 ScoreDatabase c6 nhiéu Entry)

Quan hé n-n:
Map < Tile (Map chtra grid 2D cua Tile - quan h¢ ma tran)
ResourcesManager <« SpriteSheet (thong qua EnumMap - 1 manager quan ly

nhiéu sprite sheet

3. Quan hé SU DUNG (use-a):
Dependency:
Ghost <> Pacman (Ghost tham chiéu dén Pacman d¢é tracking)
Entity <> ImmutableMap (Entity cAn Map dé di chuyén)
Playing «» ResourcesManager (Playing sir dung ResourcesManager)
Paused < Playing (Paused tham chiéu dén Playing screen)
Composition vs Aggregation:
Composition (manh - cung lifecycle):
Game tao va s¢ hitu ScreenManager, ResourcesManager
Playing tao va s¢ htru Map, Pacman, Ghosts
Aggregation (yéu - doc lap lifecycle):
ScreenManager quan ly cac Screen nhung khong so hitu

Ghost tham chiéu dén Pacman nhung khong s& hiru
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IV. Xay dung biéu do6 lop UML

Chu thich:
I: Interface

C: Class

E: Enum
A: Abstract

— s

Diagram 1: Resources and Data

pacman)

Quan h¢ sé hiru
Quan hé sir dung
: Quan h¢ ké thira

: Quan h¢ implement

COITIITIOHS'_.
]

.®E);Habfe.

audic*\I

ep

resources)

ep

L]}

(© sound
o _dclip : Clip
« Sound(clip: Clip)
& loop()

o reset()

lay()
ause()

Xit()

datal,

© ScoreDatabase

o _databaszeFile : File
o _entries : ArrayList=Entry=

o _fileLength -

int

o ScoreDatabase(file: File)
o addEntiry(score: int)

o getTopEntries{count: int) : lterable<Entry=

|o save()

© #Records
Entry (Record)
score | int

date : LocalDate

@ ResourcesManager

o _soundMap : EnumMap=Resource, Sound=

o _imageMap - EnumMap=Resource, Bufferedimage=>

o _spriteMap - EnumMap=3priteSheet, Bufferedimage[]=
o _tilemap : Tile[][]

o _fonts : Font[]

o _database - ScoreDatabase

o ResourcesManager()
o exit()
e getSound(r: Resource) : Sound
o getlmage(r: Resource) : Bufferedimage
o getSprite(s: SpriteSheet) : Buiferedimage(]
o getTilemap() : Tile[][]
o getFont(zize: int) - Font
o getDatabase() : ScoreDatabase

» loadimage path” Siring : Bufferedimage
» ioadTilemap(path- String, size_ Vector? : Tilel][]

o_row : int
o_col - int
o_len :int

o getRow() :

(E) SpriteSheet

PACMAN, BLINKY, PINKY, INKY, CLYDE, ...

int

o getCol{] - ink

o getlen() @ i

nt

WINDOW_ICON, TITLE_IMAGE, MAP_IMAGE, ...

@ Resource

EAT_WA_SOUND, GAME_START_SOUND, ..

o _path : Siring

o _isCritical : boolean

o getPath() : St
a isCritical{) - b

ring
oolean
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Diagram 2: Core & Commons

COoOmMmMons

® Direction

UP, RIGHT, DOWN, LEFT l¢— - - —
o _VECTORS : Vector2[]

o random(} : Direciion

» foVector2() : Vector2
o isVertical() : boolean
o opposite{) - Direction

- >

zRecords

Vector?2 (Record)

o ¥ : double

oy : double

o ix() - int

o iy() - int

e abs() : Vector2

o ceil() . Vector2

o floor() : Vector2

@ add{n: double) : Vectar2

o sub(n: double) : Vector2

o mul{n: double) : Vector2

o div(n: double) : Vector2

& mod{n: double) : Vector2

o add{other: Vector2) : Vecior2

o sub(other: Vector2) : Vector2

o distance(other: Wector2) : double

o furthestFrom(other: Vector2, dirs: EnumSet) - Direction
o closesiTo(other: Vector2, dirs: Enum3et) : Direction

SCreens)

@ ScreenManager

| © Main

lo main{args: String[])

© Game

o _screens - Map=Class, Screen>
o _current : Screen

o ScreenManager(mgr: ResourcesManager)
o exit()

@ input{e: KeyEvent)

o repaint{G: Graphics2D)

o _frame : JFrame

o _thread : Thread

o _screenManager - ScreenManager

o _resourceManager - ResourcesManager
O _running : boolean

o _updateCount : int

o _frameCount : int

@ update{deltaTime: double) : boolean

resources)

o _updateTimer : double
o _repaintTimer : double
o _logTimer : double

0 _scale - double

a Game()

a enter()

o exit()

@ rung)

o keyPressed(e: KeyEvent)

o keyReleased(e: KeyEvent)

o keyTyped(e: KeyEvent)

< paintComponent{G: Graphics)

m updateGame(deltaTime: double)
m repaintGame(deltaTime: double)
m legGame({deltaTime: double}

@ ResourcesManager
>

@ Configs

o UPS TARGET :int

o FPS_TARGET : int

o TITLE : String

o DEFAULT_SGCALE : double
o clags Celor

o class Path

o class Grid

o class PX
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Diagram 3: Graphics & Maps

pacman

graphics?,

@ ScoreSprite

o _Ilmage : Bufferedimage
o _duration : double
o _position : Vector2

= setDisplay(pos: Vector2)
o update{deltaTime: double)
= repaint{G: Graphics2D)

@ EntitySprite

o _Ilmages : Bufferedimage[]
o _timer : double

= _index : int

o _offset : int

o _frameCount : int

o _position : Wector2

= EntitySprite{lmages: Bufferedimage[], ...}
@ isAnimationEnded() : boolean

o setOffset{offset: int)

= setFrameCount{count: int)

@ MenuMavigator

o _Font : Font

o _options : MenuOption[]

o _position : Vector2

o _hovering : int

m next()

@ previous(}

o select() : Class<7 extends Screen>

1 = setPosition{pos: Vector2)

& repaint{E: Graphics2D)

= update(deltaTime: double)

o repaint{G: Graphics2D)

mapsh
. @ IimmutableMap

& getPelletCounts() : int

= isMovableAt(pos: Vector2) : boolean

= canMovelnDirection(pos: Vector2, dir: Direction) : boolean
@ tryTunneling{pos: WVector2, dir: Direction) : Vector2

B

@ Map

_WakaSounds : Sound[]

_Maplmage : Bufferedlmage

_Pelletlmage : Bufferedimage

_Poweruplmage : Bufferedimage

_pelletCounts : int

_tiles : Tile[][]

Map(...} .

reset{tileMap: Tile[][]} -

getPelletCounts() : int

tryTunneling{pos: Vector2, dir: Direction) : Vector2
isMowvableAt{gridPeos: Wector2) : boolean
canMovelnDirection(pos: Wector2, dir: Direction) : boolean
tryEatAt(peos: Wector2) : Tile

repaint(G: Graphics2D)

to GridVector2{pos: Vector2) : Vector2
toFizelVectord(gridFos: VectorZ) : Vector2

isCenteredinTile(pos: Vector2) : boolean
= paintConsumables{G: Graphics20)

do 0RO e | DO0DDOD

B Tile

¥

[

¥

¥

[}

¥

¥
= -

7 %
(X} Faintable

= repaint{G: Graphics2D)

COImem II'I_""\

3 = = Al

@‘u‘e ctor2

[ MOME, WALL, PELLET, POWERUP, TUMMNEL
o fromChar{value: char] : Tile

Diagram 4: Entities & Ghosts
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pacman),

commons}

|]laphi|:5'\I

@Emityﬁprite

o =

maps

audio

©Immulah|euap

& getDirectiont) : Directien

T

{®) Entity

> _Map : ImmutableMap
_Sprite - EntitySprite

o _speed : int
_positien : Veeter2

o _directicn : Direction
_state : State

o _praldleState : State

& update(deltaTime: double)

PREEEN

& getState() : State

o enterState nextState: State)

o enterPreldleState])

» getPositien]] : Vector2

# getDirection{) : Directicn

«» getGnd Position() : Vector2
 collides\With(other: Entity) : boclean

o repaint]G: Graphics2D)

< handieState Transifion/nexfSiate: Stafe)
< sCenteredInTile() - boolean

< canMovelnDirecticn{d: Directicn) : boolean
« setDirection{d: Direction)

< setGridPesition|pos: Vector?)

< movejdelaTime: double)

_ | #setSpeed(speed: int)

ey o _nextDirecticn : Directicn

@ Pacman

o _DeathSound © Sound
o _baseSprite : EnfitySprite
o _deathSprite : EntitySprite

o Pacman(...)

o setMextDirection|d: Direction)

& update(deltaTime: double)

i TEs

© handle5tateTransiticn|nextState: State)

gha sts'\

(W) shost

o _DeathSownd - Sound

o _Pacman : ImmutableEntity
o _baseSpead : int

o _startGridPosition - Vector2
o _startDirection : Direction
o _baseSprite : EntitySprite
o _preySprite : EnfitySprite

o _deathSprite : EntityS prite
o _prevGridFos : Vector?

—————}
@ immutavieentity

» getPositiond) : Vector2

» getGnidPesition() - Vector2

o Ghost{...]
o enableFlashing{}
w update(deltaTime: double)

o reset])

o findHunterTarget{PacmanRel ImmutableEntity] : Vector?
© handleStateTransiticn|next3tate: State)

m updateDirection()

u geiValid Directions() : EnumSet<Direction>

m isAtHemePesition() : boolean

e

-

(©) minky

(| & findHunterTarget{PacmanRef: ImmutableEntity] : Vector2

{© ciyde

& findHunterTarget{PacmanRef: ImmutableEntity] : Vector2

{©) siinky

& findHunterTarget{PacmanRef: ImmutableEntity] : Vector2

@ Inky

o _Blinky - Immutable Endity
« findHunterTarget{PacmanRef: ImmutableEntity] : Vector2
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Diagram 5: Screens

5|.=H!EI'15||II

@ ScreenManager

o _scrzens : Map<Class, Screens
o _current @ Screen

resoumes‘ul
@ HighScoras —_—
o _Scorzlatabase : Scorelatzbass l@} TEIIREE
o _Headerlmage - Bufferedimage
o e O _MPRECOES © IRerable<Entry=
o _nextScresn : Class<? extends Screen>
o entenprevious: Class<™z] [data’

v

@ Screen

@ Scree rimpr: ResourcesManager)

o Exit()

@ input{e: KeyEvent) >
| | & repaint]G: Graphics2D)

"l e updata{deltaTime: double) - boolean

w enteripravious: Class<?=)

o update(deliaTime: double) : Class<?>
» input{e: KeyEvent]

w exit])

o updateideltaTime: double] : Class<?>
& repaint{G: Graphics2D)

@ Playing
o _FontMedium : Font

o _NewGameSound : Scand

o _NormalSound : Scund

o _PowerupSound - Sound

o _WonSound : Scund

o _ScoreDatabaze @ Scorelatabaze

o _ResourcesManager : ResourcesManagsr
o _map : Map

o _pacman : Pacman

o _ghasts : List<Ghost=

o _scares - List<ScoreSprites

o _state - State

o _stateCooldown - double

o _totalScore : int

o _naxtSoresn : Class<? extends Screen®

o Playing[mpr: ResaurcesManager)

o enter{previcus: Class<?>)

w update{delaTime: double) : Class<?>

o repaint{G: Graphics20)

o input{z: KeyEvent)

m createMap(mgr: ResourcesManager) : Map

m createPacmanimap: Map, mgr: ResourcesManager) - Pacman
w enterState{nextState: Siats)

u updateStata(deltaTime: doubls)

m handleCallisiani currentSound: Sound)

[ SroreDatabaszs

audio),
@Suund

[eniities),
J@Faman

@ MainMenu

o _Titlelmage : Bufferedimage
o _navigatar : MenuMavigator
o _nextSereen @ Class<? extends Screen>

-------- = enten|previous: Class< =]
o update{delaTime: double) : Class<?>

o repaint{G: Graphics2D)
= input{z: KeyEvent)

@ Paused

o _Fontlarge : Font

o _PlayingScreen - Screen
o _navigatar : MenuMavigator

.J@ Menuh@

o _nextSereen : Class<? extends Screen>

_________ = entanprevicus: Class<?>)

@ updataideltaTime: double) @ Class<?>
o repaint{G: Graphics2 D)
o input{z: KeyEvent)
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V. D6 Hinh Trang thai - State Diagram

D6 Hinh Trang Théi cho thdy mot ludng trang thai rd rang, phan anh 16i choi co dién
ctia dong game Pacman. D hinh cta cac Lép stir dung May Trang Thai State Machine

nhu sau:

1. Lop Game

Chon "Resume” hodc nhin ESC

Paused

Exit game ) ,
4 | Chon "Start Game" Nhan phim ESC
. Khdi déng game MainMenu

h J

Chon "New Game"

I 1 Playing Game Over

2. Lop Playing

An hét toan béd Pellet frén Map

An hét toan bd Pellet frén Map

Pacman &n Power Pellet

Wao man hinh Playing Hét nhac hiéw/Cooldown

PowerUp

Hét thii gian hidu lyc (8s)

Va cham vé&i Hunter Ghost

Va cham vési Ghost

3. Lop Pacman

Resume / New Game

HighScores

Win / Pause

Win / Pause

s

Prey

An Power Pellet

Start Game Va cham v&i Hunter Ghost

Hunter

&t thii gian Powerlp

Game Over

An thém Power Pellet

ia cham v&i Ghost

,L—F’

Hoi sinh

\_ Resume khi con PowerlUp

4. Lop Ghost

Reset Game / Game Over

Reset game / Pause
Resume
Bay vé nha
Pacman 3n Power Pellet _q&icman an thém Fower Pellet
Start Game Prey Bi Pacman &n Reset Game / Pause

Pacman &n Power Pellet
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VL. File & Exception

1. File

Lép ScoreDatabase phu trach co sé dir liéu (NoSQL)

Cé thudc tinh File dé dai dién file co s¢ dit liéu diém.

Khi tai file, doc dong bang BufferedReader, parse bang .split(",") va LocalDate.parse()
theo (05d,YYYY-MM-DD)

phuong thirc save() Luu cac Diém HighScores méi vao File.

File co s¢ dir liéu duoc luu dudi dang .txt, luu & bén ngoai, ngang hang véi duong dan
cua file pacman.jar

Lép ResourcesManager sé hiru, doc cac File tai nguyén va dwa cac phwong
thirc getter.

Day 13 16p quan 1y tai nguyén tap trung, tat ca cac File tai nguyén ctia chuong trinh déu
do ResourcesManager s& hiru. Diéu nay gitip giam thiéu cap phat thira cac tai nguyén.
Nang cao tinh st dung lai tai nguyén san co.

2. Exception

L6op ResourcesManager:

Khi doc File tai nguyén néu gip Exception thi:

- Wrap no trong mot RuntimeException véi thong diép mo ta rd rang hon.

- Kiém tra tinh quan trong cuia tai nguyén, néu khong quan trong thi Canh céo
WARNING, néu quan trong thi hi¢n hop thoai ERROR va thoat phén mém.

- Khi ngoai 1¢ xay ra, luon c6 gang tim cach Recover, khong dé chuong trinh thoat ma
phai tiép tuc chay

- Logger ghi lai cac thong tin info, warning, error quan trong

VII. Giao dién GUI

Du 4n nay sir dung thu vién Java Swing co ban c6 sin trong Java dé xay dung giao
dién GUI, nhung khong dung céc Linh kién Component sin c6 nhu Button hay
TextField v.v... ciia Swing, nhém da thuc hi¢n vé tuy chinh thi cong don gian.

1. Lép Game ké thira JPanel va s¢ hitu JFrame

JPanel Game 14 linh kién hinh thiy duy nhat trén JFrame.

Ham paintComponent(Graphics G) ké thira tir JPanel s& dugc Override va bién G dugc
truyén cho Man Hinh, Pacman, Ban do... dé vé thu cong trén chinh JPanel Game d6

Tt ca bat dau tir ham paintComponent(Graphics G) trong 16p Game.java. Pay la noi
duy nhét giao tiép truc tiép véi hé thdng hién thi cua Java.

2. Interface Paintable
Du an st dung mot Interface tén la Paintable chi chira duy nhéat mot ham:
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void repaint(Graphics2D G).

Muc dich thiét ké:
Bit ky 16p ndo mudn hién 1én man hinh déu implements interface nay, nhim dong bo
hoa code trong du an va nhan manh rang Lop d6 c6 thé v& ra man hinh.

3. Kién tric Phan tiang
Viéc vé& duoc t6 chic theo mé hinh cay hay phan tang, str dung tinh da hinh dé ay

quyén viéc v& xuong cac cap thap hon.

Quy trinh v& mét khung hinh dién ra nhu sau:

Cép 1: Game.java:

+ Thyc hién phéng to toan bd cuc tranh (ham G2D.scale()) dé game ludn hién thi ding
ty 16 du cira sb to hay nho.

+ Chuyén co vé& Graphics2D cho ScreenManager vé tiép.

CAp 2: ScreenManager.java:
Lép chuyén co vé& cho man hinh hién tai ma né dang quan 1y: current.repaint(G).

CAp 3 - Man hinh cuy thé vi du Playing.java:
Day 1a noi quy dinh tht ty v& dé tao ra cac 16p:
V& Ban d6 & dudi cung.
V& Piém sb sau do.
V€ Pacman.
V€ cac con Ma.

Cép 4 - Entity va Map:

Cudi cung, cac 16p nhu Pacman, Ghost, Map méi thyc su thuc hién I¢nh v€ anh
(drawImage) tir Spritesheet 1én man hinh tai toa do ctia ching.
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Pacman: 144 UPS, 1829 FPS

PLC-M4yy

START GAME

EXIT GAME

Pacman: 144 UPS, 2567 FPS

Pacman: 144 UPS, 1221 FPS

PAUSED

RESUME
MAIN MENU

1.

2.

Pacman: 144 UPS, 3200 FPS

HIGH SCORES

04620 - 2025-11-30

03420 - 2025-11-29

NEW GAME

Huéng Din Piéu khién:

- Di chuyén: phim W A S D hoic phim miii tén « 1 — |

- Durng Game khi dang choi: phim Esc

- Lwa chon: Enter
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