Snake Game

9&10 - Danh sach lién két

https://github.com/tglong/advprogram



e Tro choi: Snake
e San choi
o Mang 2 chiéu
e Conran
o Danh sach lién két co dudi
e Bat phim di chuyén ran
o SDL_PollEvent()
e X ly va cham



Tro choil Snake

e San choi hinh chir nhat

o Trén san choi xuat hién cac qua cherry ngau nhién

Ran luc dau

o dai 01 6 (tinh ca dau), & gitba man hinh, di xudng

Nguwoi choi diéu khién ran di chuyén bang cac phim
mui tén

M®&i lan ran an 1 qua cherry thi dai thém 1 6

o Th strc: nhiéu loai qua, mdi loai mét tac dung

Ran va phai twdng hodc chinh nd — thua

o https://www.youtube.com/watch?v=kTIPpblbkos



https://www.youtube.com/watch?v=kTIPpbIbkos

Cac tac vu cua tro choi

e Khditao: san choi, con ran, vj tri qua

e Game loop, tai moi budec:
o X ly sw kién ban phim dé déi hwéng di buwdrc tiép
theo
o Xu ly game logic: di chuyén ran theo hwéng di hién
tai, va cham twdng, va cham than ran, &n qua dai
than va tang diém sb
o Hién thi man hinh trod choi



e [ro choi: Snake
e San choi
o Mang 2 chiéu
e Conran
o Danh sach lién két co dudi
e Bat phim di chuyén ran
o SDL_PollEvent()
e X ly va cham



Phan tich trang thai tro choi: San choi

e San choi la bang hinh chir nhat, gdbm cac 6
o O réng
o Ocoran
o Ocoqua
e San choicon co oo
o Con ran
m Vva hwong di
o Qua cherry
m Vitricherry

P>
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Phan tich trang thai tro choi: San choi

e San choi la bang hinh ch¥ nhat, gébm cac 6

o O réng
o Ocoran
o O coqua
Mé t& céc loai 6 bang enum 'A ;( : |:>

5]

enum CellType {
CELL EMPTY = O,
CELL_ SNAKE, cé_c
CELL CHERRY loai 6




Phan tich trang thai tro choi: San choi

e San choi la bang hinh ch¥ nhat, gébm cac 6

o Orong
o Ocoran
o O coqua

Mot cach biéu dién séan choi

J
I
|
I
I

oo

®

std::vector<

std::vector<CellType> > squares;

R
I

U

méi dong la mot vector<CellType >
mot bang gébm nhiéu dong (vector cac vector)

|::> squares[i] [J] : trang thai dong i cot |
I4y phén ti thir j cda vector thir i cua bang




Phan tich trang thai tro choi: San choi

std::vector<

std::vector<CellType> > squares;

U

da théng tin dé& vé san choi mét cach don gian
bang cach danh dau 6 chira qua va cac 6
chira than ran

Cau hoi: dé vé dau ran can lam gi ?

Dap: Mét phwong an la thém mét loai 6, vi du
CELL_SNAKE_HEAD vao enum CellType,
hoac,

Hai sén choi xem déu rén (hodc toan bd than
rén) & dau ?

int width;
int height;

// tao bang cé height dong, width c 0t
squares = vector< vector<CellType> > (
height,
vector<CellType> (width, CELL EMPTY)
)

// quét bang tU trén xulbng, tl trai qua
for (int i = 0; i < height; i++) {
for (int j = 0; j < width; j++) {
// lam gi dbé v@i squares[i] []]



Bai tap: Khéi tao san chovi

e Batdau tao
|&'p san choi
Game

e Lam ham
khéi tao 2
tham so:
chiéu rong,
chiéu cao

class Game
{
public:
const int width;

const int height;

private:

std::vector< std::vector<CellType> > squares;

public:
Game (int width, int height);
};



Bai tap: Thay doi trang thai 6

e Viét ham
setCellType(int x, inty, CellType type)
thay déi trang thai 6 tai dong vy, cot x

e Viét ham addCherry(int x, int y) dat qua
cherry & dong y, cbt x

e Viét ham thanh vién addRandomCherry() dat
qua cherry & mot vi tri ngau nhién coé trang
thai CELL_ EMPTY



Bai tap: Vé san choi don gian

e Viét ham thanh vién getSquares() lay bang

@)
O

e Viét ham vé san choi bén ngoai I6p Game

@)

O
@)
O

Tra vé tham chiéu hang dén bang squares
Ham khong thay doi san choi (ham hang)

Cé6 tham so la tham chiéu hang dén Game
V& cac dwdng ké ngang cach déu nhau
Vé cac dudng ké doc

Duyét bang,

m néu 6 chra qua, vé hinh vuéng;

m néu O chra ran, vé hinh tron.



Bai tap: Vé san choi don gian

Két qua can dat dwoc & bai tap nay

O[O

O
O




e [ro choi: Snake
e San choi
o Mang 2 chiéu
e Conran
o Danh sach lién két c6 dudi
e Bat phim di chuyén ran
o SDL_PollEvent()
e X ly vacham



Phan tich trang thai tré choi: Con ran

e Con ran la mot chudi vi tri cac 6 trong bang
e Dichuyén theo

1 hwdng
o An qua
m Daira

—Plse
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Phan tich trang thai tré choi: Con ran

e Con ran la mot chudi vi tri cac 6 trong bang
e Di chuyén theo
T hwong oo

o An qua
m Daira

=EV




Phan tich trang thai tré choi: Con ran

e Con ran la mot chudi vi tri cac 6 trong bang
e Di chuyén theo
1 hwdng o0

=EV

o Khong an qua
m Vitri cac dot
tinh tien




Phan tich trang thai tré choi: Con ran

e Con ran la mot chudi vi tri cac 6 trong bang
e Di chuyén theo
1 hwdng o0

( )|( )| )| l®

o Khong an qua
m Vitri cac dot
tinh tien




Biéu dién con ran

e Con ran la mot chudi vi tri cac 6 trong bang
e Dichuyén theo 1 hwdng nao do

enum Direction { 'A

UP = 0, DOWN, LEFT, RIGHT
}; [( I ) ( 11 l(;>

il

Dung enum dé& mé ta cac hwédng di




Biéu dién con ran

e Con ran la mot chudi vi tri cac 6 trong bang

o Vijtrigdmtoa dd x,y

struct Position

{
int x;

int y;

Position(int x = 0, int y = 0);

il

Bai tap: viét ham khé&i tao mot vi tri

bo

®




> sl V 4

Bieu dien con ra

e Con ran la mét chudi vi tri cac 6 trong bang
e Cach 1: sty dung vector

class Snake { /
std::vector<Position> positions; I‘&
& ﬁ — | —(— 1(?)
o Suynghi pl4] | p[3] | p[2] [P1] | PLO]
Cac chwrc nang cua ran can cai dat thé nao
e Néu positions[0] 1a dau ran, can chén vao dau
vector khi an qua (dich ca vector vé sau) POl [ p[1] | pL2] | PI3] | Pl4]

e Néu positions[0] la dudi ran (positions[4] la dau
ran), an qua = push_back , , ~
o Nhuwng khi khéng an quéa van phai duyét CO CaCh nao hay hO’n ?

tr dau dén cubi con ran dé thay déi vj tri



Tai sao can cach hiéu qua hon ?

e Khiran chico it dot
o Cach cai dat nao cling chay nhanh
e Khiran nhiéu dét (gan kin man hinh)

o Néu cai dat khéng dui nhanh
m Hinh vé giat ’
m Nguwoi choi co thé 1o nhip, thua cudc
e Cac tro choi cang phuc tap
o X ly logic cua game cang phai hiéu qua



{

b

Biéu dién con ran: Cach hay hon

e Con ran la mot chudi vi tri cac 6 trong bang
e Cach 2: str dung danh sach lién két c6 dudi

struct SnakeNode

Position position;

SnakeNode *next;

SnakeNode (Position p,

SnakeNode *

: position (p),

class Snake

{

}s

SnakeNode *head,

next (_next)

*tai

_next = nullptr)

1;

{}

bo

X

head

|
tail




Biéu dién con ran: Cach hay hon

e Con ran la mot chudi vi tri cac 6 trong bang
e Cach 2: str dung danh sach lién két cé dubi
e An qua

O Daira :1@&

[
U ta|il




Biéu dién con ran: Cach hay hon

e Con ran la mot chudi vi tri cac 6 trong bang
e Cach 2: st dung danh sach lién

e An qua
O Daira
O = addLast(newPos)

k&t cO dudi

bo

&

R
I

tail




Biéu dién con ran: Cach hay hon

e Con ran la mot chudi vi tri cac 6 trong bang

e Cach 2: str dung danh sach lién két c6 dudi

e Khong an qua

bo

O Tinh tién cac vi tri

&

tail




Biéu dién con ran: Cach hay hon

Con ran la mét chudi vi tri cac 6 trong bang

Cach 2: str dung danh sach lién két co dubi

Khéng an qua

bo

O Tinh tién cac vi tri

X

O = addLast(newPos)

|
tail




Biéu dién con ran: Cach hay hon

e Con ran la mét chudi vi tri cac 6 trong bang
e Cach 2: str dung danh sach lién két co dudi

e Khéng an qua 45

O Tinh tién cac vi tri

X

O = addLast(newPos)
+ removeFirst()

head

|
tail

e Ca hai chtre ndng

déu co cai dat nhanh, hiéu qué
o Khéng can duyét va thay di vi tri cia tirng dbt




Biéu dién con ran: Cach hay hon

e Con ran la mét chudi vi tri cac 6 trong bang
e Cach 2: st dung danh sach lién

k&t cO duoi

o Luruy: 45

o head la dau danh sach
lién két nhwng tré dén

X

dudi ran

head

|
tail

o tail la dudi danh sach

lién két nhwng tré dén
dau ran

o Cau hoi: co thé dao vai trd clia head va tail khéng ?




Bai tap: Lop Position

e Viét ham move(direction)
o Tra vé vi tri twong tng khi di chuyén tr mét vi tri
theo cac huwong UP, DOWN, LEFT, RIGHT
e Viéttoan t&r == so sanh 2 vi tri c6 bang nhau
e Viét ham
isinsideBox(left, top, width, height)
o Kiém tra vi trl"cé nam trong hinh chi* nhat co chiéu
dai width, chiéu cao height, c6 géc trai trén & toa db
(left, top)



Bai tap: Swra I&p Game

e Swra cac ham setCellType, addCherry,
addRandomCherry str dung Position thay
cho cac toa db x, y 0 tham so6

O Kiém tra vi tri c6 nam trong hinh chi nhat (0,0,width,
height) trwde khi thay déi trang thai 6
O St dung ham kiém tra isInsideBox(...)



Bai tap: L&p Snake

e Viét ham khé&i tao Snake(startPos) co tham
sO 1a 1 vi tri (36t dau tién cla ran)

e Viét ham huy ~Snake() gidi phéng bd nh&
danh sach lién két cac dot ran

e Viét ham growAtFront(newPos) lam dai ran
& dau (twong dwong addLast)

e Viét ham slideTo(newPos) tinh tién cac vi tri
cla ran (twong dwong addLast+removeFirst)



Bai tap: L&p Snake (tiep)

e Thém 1 trwong int cherry; vao |&p Snake
o ’Kh(’)’i tao cherry = 0 trong ham kh¢ai tao

e Viét ham eatCherry(), tang cherry Ién 1
o ,Néu cherry > 0, nghia la ran vira an qlié ch,erry

e Viet ham move(direction) di chuyén ran theo
hwong direction
o Tim vi tri m&i qua ham move(direction) cua vi tri dau ran
o Neu cherry > 0, goi growAtFront(newPos) roi giam cherry
o Neéu cherry == 0, goi slideTo(hewPos)




Bai tap: Két noi Game va Snake

e Game can chlra théng tin vé con ran

@)
O

Thém 1 tredng Snake snake; vao lop Game

Thém 1 trwdng tham chiéu Game& game; vao 1op

Snake

Stra ham khéi tao I&p Snake thanh Snake(Game&

game_, Position startPos)

m Khé&i tao trwdng tham chiéu game

Stra ham khéi tao I&p Game

m Khéi tao trwdng snake v&i tham s *this va vi tri
¢ gitra man hinh Position(width/2,height/2)



Bai tap: Swra I&p Game

e Viét ham getSnakePositions() tra vé vector
cac vi tri clia ran
o Viét va goi ham getPositions() trong I&p Snake

e Viét ham getCherryPosition() tra vé vi tri
cherry

o Thém truong cherryPosition
o Stra ham addCherry() dé cap nhat trwdng nay

e Sira ham vé san choi dé vé dau ran
o Lay vi tri rén va vi tri qué cherry dé vé



Bai tap: Vé dau ran

Két qua can dat dwoc & bai tap nay

O|&®

O
O




Bai tap: Két noi Game va Snake

e Viét ham snakeMoveTo(pos) thdng béo ran
di chuyén dén 6 moi
O Kiém tra pos néu la CELL_CHERRY, goi

snake.eatCherry() va addRandomCherry()

O Trang thai m&i CELL_SNAKE

e Viét ham snakeLeave(pos) thdng bao ran roi
khoi 6
o Trang thai m&i CELL_EMPTY




Bai tap: Két noi Game va Snake

e Thém trwong Direction currentDirection;

e Stra ham kh¢&i tao Game()
o Goi addRandomCherry() dé khéi tao qua cherry dau
tieén
o Ban dau currentDirection hwéng sang phai (RIGHT)
e Stra ham khoi tao Snake()
o Goi game.snakeMoveTo(startPos) dé kh&i tao trang
thai 6 dau tién co ran



Bai tap: Két noi Game va Snake

e Stra ham move(direction) cua Snake

o Trwdng hop cherry > 0, chi goi
game.snakeMoveTo(newPos)

o Trwdng hop cherry == 0, goi
game.snakelLeave(tailPos) trwdc khi goi
game.snakeMoveTo(newPos) (tai sao ?)

e Goiy:ran co thé di chuyén vao 6 co dudi
cua minh & budc trudc




e [ro choi: Snake
e San choi
o Mang 2 chiéu
e Conran
o Danh sach lién két co dudi
e Bat phim di chuyén ran
o SDL_PollEvent()
e X ly va cham



Game loop

CLOCK_NOW () ;

auto start =

renderGamePlay (renderer,

while (game.isGameRunning())
while (SDL PollEvent (&e))
interpretEvent (e,
}
auto end = CLOCK NOW () ;

ElapsedTime elapsed =
if (elapsed.count ()

game.nextStep () ;

renderGamePlay (renderer,

start = end;

}
SDL Delay(1);

game) ;

{

{

game) ;

end-start;
> STEP_DELAY)

game) ;

{

kiém tra tro choi
con tiép tuc ?

-
-

thdng bao sy kién
cho tro choi

kiém tra xem da
<j da thoi gian dé di
chuyén ran

boi 1 milli giay trwdc
khi lap tiép, tranh CPU
hoat ddng qua nong



Trang thai tro choii

enum GameStatus {
GAME_RUNNING = 1,
GAME_STOP = 2,
GAME_WON = 4 | GAME_STOP, // GAME_WON ttc 13 GAME_STOP
GAME_OVER = 8 | GAME_STOP, // twong tw cho GAME_OVER

¥
Bai tap:
e Thém trwong status vao Iop Game

o Kh,(’yi tao status la GAME_RUNNING
e Viét cac ham isGameRunning, isGameOver



Thong bao sw kién phim

void interpretEvent (SDL Event e, Game & game)

{

if (e.type == SDL_KEYUP) ({

switch (e.key.keysym.sym) {

case
case
case

case

}

SDLK UP: game.processUserInput (UP); break;

SDLK DOWN: game.processUserInput (DOWN); break;
SDLK LEFT: game.processUserInput (LEFT); break;
SDLK RIGHT: game.processUserInput (RIGHT); break;

Truyén hwdng di méi vao trong game, théng
qua ham processUserlnput()



Thong bao sw kién phim

e Ham processUserlnput(direction)

void Game: :processUserInput (

l'.
{ N Dequeue
inputQueue.push (direction) ; Enqueue Y

}

o Chilam nhiém vu lwu trir cac yéu cau di chuyén cla

nguwoi choi

o Nguwoi choi co thé nhan nhiéu phim lién tuc
m Luwu trlr cac hwdng di trong tredng hang doi

std::queue<Direction> inputQueue,;

Direction direction

)

I Back Front

Hang doi la cau truc giup
dir lieu dwoc 13y 1an luot
theo th& tw xuét hién (vao
trwédce ra trwéce - FIFO)



Di chuyén ran

e Ham nextStep()

O

Lan lwot 1ay cac hwdng trong inputQueue dén khi
chon dwoc hwéng phu hop hodc hét hang doi
Kiém tra xem c6 hop 1é

m Vidu: dang sang phai thi chi ré I1&n hoac xudng
Néu hop I8 thi thay ddi currentDirection

Di chuyén ran, goi snake.move(currentDirection);



Di chuyén ran

e Ham nextStep()

VU.I.u \Jcl.lllC e o LITCAL StCJ_\J
{ bool Game: :canChange (
while (!inputQueue.empty()) { Direction current,

Direction next = inputQueue.front(); Direction next) const
inputQueue.pop () ; {
. . . if (current == UP ||
if (canChange (currentDirection, next))

( current == DOWN)

. . return next == LEFT ||
currentDirection = next; next —— RIGHT;
break; else

} return next == UP ||
} next == DOWN;

snake.move (currentDirection) ;

——



e [ro choi: Snake
e San choi
o Mang 2 chiéu
e Conran
o Danh sach lién két co dudi
e Bat phim di chuyén ran
o SDL_PollEvent()
e X ly va cham



Xw ly va cham

e Co 2 kiéu va cham:
o Cham twong
m Vitri m&i ngoai hinh chir nhat (0,0,width,height)
o Cham than ran
m Vitri m&ico trang thai CELL _SNAKE
e Khiran di chuyén, né théng bao véi Game
thong qua ham snakeMoveTo(newPos)
o Co6 thé kiém tra, x& ly va cham & ham nay




Xw ly h
r ly va cham
void Game: :snakeMoveTo (Position pos) {
if (squares|pos.y][pos.x] == CELL CHERRY) ({
snake.eatCherry () ;
addRandomCherry () ;

}
setCellType (pos, CELL SNAKE) ;




Xw ly va cham

void Game: :snakeMoveTo (Position pos) {

if (squares|pos.y][pos.x] == CELL CHERRY) ({
snake.eatCherry () ;
addCherry () ;
} void Game: :snakeMoveTo (Position pos) {
setCell if (!pos.isInsideBox (0,0,width,height)) {
} status = GAME OVER;
} else if (squares([pos.y][pos.x] == CELL SNAKE) {
status = GAME OVER;
} else if (squares[pos.y][pos.x] == CELL CHERRY) {

snake.eatCherry () ;
addRandomCherry () ;
setCellType (pos, CELL SNAKE) ;

} else setCellType (pos, CELL SNAKE) ;




Xw ly va cham: cach cai dat dep hon

void Game: :snakeMoveTo (Position pos) {
if (!pos.isInsideBox(0,0,width,height))
status = GAME OVER;

} else if (squares|[pos.y][pos.x] == CELL SNAKE)

status = GAME OVER;

} else if (squares[pos.y][pos.x] == CELL CHERRY)

snake.eatCherry () ;
addRandomCherry () ;
setCellType (pos, CELL SNAKE) ;

} else setCellType (pos, CELL SNAKE) ;

{

{

{




Xw ly va cham: cach cai dat dep hon
void Game: :snakeMoveTo (Position pos) {
if (!pos.isInsideBox(0,0,width,height)) {

status = GAME OVER; void Game::snakeMoveTo (Position pos) {

} else if (squares[pos.y] switch (getCellType (pos)) {
status = GAME_OVER; case CELL OFF BOARD:

} else if (squares|[pos.y] case CELL SNAKE:
snake.eatCherry () ; status = GAME OVER;
addRandomCherry () ; break;
setCellType (pos, CELL case CELL CHERRY:

} else setCellType (pos, C snake.eatCherry () ;

} addRandomCherry () ;
default:

setCellType (pos, CELL SNAKE) ;



Xw ly va cham: cach cai dat dep hon

CellType Game ::getCellType (Position pos) const
{

return pos.isInsideBox (0, 0, width, height) 2

squares [pos.y] [pos.x] : CELL OFF BOARD;
}

e Thém moét loai 6 CELL._ OFF _BOARD vao
enum CellType dé thé hién mét vj tri nam
ngoai san choi

e Kiém tra game.isGameOver() trong
Snake::move() khi goi game.snakeMoveTo()



Tong két

Mang hai chiéu: dir liéu dang bang

Danh séach lién két: dir liéu dang chubi can
chen, x6a nhanh

Hang doi: lwu trir yéu cau cla nguwdi choi
theo th tw xuat hién (vao trwdce ra trudce -
FIFO)

Dinh nghia enum: x& ly nhiéu trwdng hop
mot cach thong nhat (va dat tén cho chung)



e Lam dep cach thé hién bang cach nap anh
vé dau ran, than ran, cac dét ran chuyén
hwong

o Goiy:

o Cai dat lop Gallery chuyén quan ly cac hinh vé
o Truy xuat cac hinh vé bang enum
m DPat tén cho hinh vé ,
o Xet cac trwong hop de vé thanran ,
m Can xét vi tri twong quan cua 3 dét lién tiép



e Luwu diém so (sO qua cherry &n dwoc)
e Luwu bang xép hang diém so6
e Vé man hinh khoi déng
o Tén nguoi choi nhap tir tham s6 dong 1énh
o Nhan Enterdéchoi
o Nhan R dé xem bang xép hang
e \Vé man hinh két thuc
o Bang xép hang, lam ndi bat diém so cda lan choi
vra két thuc




