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LOI TUA

Flash 2 mot cong nghé rat hiéu qua, phd bién va cho phép lp trinh vién co thé tao ra nhirng
g dung v6i day du cac hiéu tng hinh anh, Am thanh dic sic. Nhitng cong nghé twong tw nhu
Java Applet hay mot “dira con” sang gia ctia Microsoft 1a Silverlight ciing khong thé dirng virng
va canh tranh duoc v6i Flash. Nhung mot van dé nay sinh & day 1a kha ning twong tic giira cc
cong nghé ndy vdi cac thanh phin xung quanh né (nhu cac thé HTML) duong nhu khong thé.
Chung bico 1ap va hoat dong doc 1ap véi thé gidi bén ngoai.

Giai phap 1 quay trd lai str dung thuin HTML, Javascript va CSS, 1ap trinh vién van c6 thé
tao dugc ra ung dung voi hi¢u ng dac bi¢t va khong bi cac gidi han ma nhirng cong ngh¢ trén
gip phai. Nhung trd ngai 1on nhat 13 khong co du API dé tao ra dugc nhitng ing dung twong tu
nhu trén Flash. Va tdc d6 cua cac (rng dung thuan HTML kha chdm, hdu nhu khong thé chip
nhan duoc v&i mot game ¢ yéu cau ciu hinh trung binh.

Nhung v6i su ra doi ctia HTMLS5 cung véi cac thinh phan va API méi, gi6i han trén da bipha
bo va dang ting bude thay thé dan cac cong nghe nhu Flash. Vi cac g dung can nhitng hiéu
ung dd hoa va chuyen dong dac biét, 1ap trinh vién cod thé su dung Canvas véikiéu bitmap hodc
SVG véi kiéu vector. Khong chi 4p dung cho viée thiét ké cac trang web truc quan, HTML5 con
duoc &p dung dé tao ra cac thu vién do hoa giup tao ra cac rng dung dd thi, game trong cd moi
truong 2D va 3D nhu nhitng rng dung trén desktop.

Mot diéu dang mirng nita i HTML, Javascript va CSS khong con bi giéi han trén trinh duyét
ma c6 thé dugc trién khai trén desktop dudi dang cac widget, trén cac thiét bi di dong va co thé
bat ki thiét bi ndo. Nhu vay, 1ap trinh vién khong cAn st dung hay yéu ciu ngu oidung cai dat bt
ki thu vién nao dé c6 thé chay dugc cac rng dung cta ho. Mot loi thé rat 16n ma chico HTML
méico thé dat duge. Tuy nhién viéc xay dung game trén trinh duyét c6 thé 1a mot trai nghiém
khé khan vi phdican nhic gilta viéc chon lga gitra cac thu vién hién dai, déy du chirc nang hay
lam theo cac API cap thip cia HTML (thong qua Javascript).

Qua trinh thuc hién sach nay khéng thé tranh khoi sai s6t, ban doc c6 thé guri phan hdi tai

http://vietgamedev.vn hodc blog http://yinyangit.wordpress.com hoac guiemail truc tiép cho toi
(yinyang.it@ gmail.com) dé thac mac, trao doi ciing nhu gidp toi stra doi, cap nhat néu can thict.

Xincam on!
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A. GIOI THIEU

HTMLS5 duge hd tro hau trén tat ca trinh duyét. N6 1a mdt tap hop cac tinh ndng dac bi¢t. nhung
ta c6 thé tim thy hd tro cho mot s phan dic trung nhu canvas, video hodc dinh vi dia 1y. Nhitng
dic diém k¥ thuatt HTMLS5 ciing xac dinh lam thé ndo nhitng ddu ngodc nhon twong tic véi
JavaScrip, thdng qua cac tai li¢u thong qua cac tai liéu Object Model (DOM) HTMLS khong chi
xac dinh mot tag  <video>, d6 ciing 1a mot DOM API twong rng cho cac dbi tuong video trong
DOM. Ban ¢6 thé st dung API nay dé tim kiém hd tro cho cac dinh dang video khac nhau, nghe
nhac, tam dirng mot doan video, mute audio , theo ddibao nhiéu video di dwoc tai vé, va moi thir
khéc ban can phai xdy dung mot trai nghiém ngudi dung phong pht xung quanh tag <video> .

e Khong cin phai virt bé bat ki thir gi:

Ta khong thé phi nhan raing HTML 4 1a cac dinh dang danh ddu thanh cong nhat tir trude dén
nay. HTML5 duoc xdy dung dua trén thanh cong d6. Ban khong can phai bo nhirng danh dau
hién c6. Ban khong can phai hoc lai nhitng diéu ban da biét. Néu ung dung web cua ban trude
day sir dung HTML 4, n6 van s& hoat dong trong HTMLS.

Bay gio, néuban mudn cai thién cac tng dung web, ban dd dén ding noi. Viducu thé: HTMLS5
hd tro tat ca cac hinh thirc kiém soat tr HTML 4, nhung no ciing bao gdm diéu khién dau vao
moi. Mot sd trong s ndy i qua han bo sung nhu cac thanh truot va date pickkers, nhitng thanh
phan khéc tinh té hon.

Vi dy, cac loai email input trong giéng nhur mdt textbox, nhung cac trinh duyét linh dong s& tiy
bién ban phim trén man hinh cta ho dé c6 thé dé dang hon khi nhép dia chi email. C4c trinh
duyét cii khong hd trg cac loai email input s& xem no6 nhu 1a mot van ban thong thudng, va hinh
thirc van lam viée khong co6 thay dbi danh dau hodc kich ban hack. Picu ndy c6 nghia 1a ban co
thé bat dau cai thién cac hinh thirc web cta ban ngdy hdm nay, ngay ca khi mot sé khach truy
cap vao web cua ban.

o Rit dé dang dé bit dau:

"Nang cip" len HTMLS c6 thé don gian chi bang viéc thay d6i thé DOCTYPE cua ban.
DOCTYPE can phai nim trong dong dau tién ciia tit ca cac trang HTML. Céac phién ban trude

cua HTML duoc dinh nghia rat nhiéu loai doctype, va lga chon mdt doctype dung rat ric roi.
Trong HTMLS chicé mét DOCTYPE:

<!DOCTYPE html>

Naéng cap 1én DOCTYPE HTMLS s& khong pha Vo cdu tric tai liéu ctia ban, boi vi cac thé 16i
thoi trude day duoc dinh nghia trong HTML 4 van duwoc vé ra trong HTMLS. Nhung n6 cho
phép ban st dung va xac nhian ciac thé mdi nhu <article> <section> , <header> , VA

<footer>...
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B. HTMLS5 va cac APl méi

HTMLS5 b6 sung rat nhiéu API méi ma lp trinh vién cé thé stir dung dé hd trg cho cac rng dung
game cua minh. Vi du nhu luu lai dir liu voi Web Storage, Web Sql, Indexed DB, thuc hién
cong viée song song voi Web Worker, giao tiép V0’1 server thong qua Web Socket. Do thoi rong
¢6 lwong, tdi chi trinh bay mdt phan nho trong s6 nay.

Web Storage (DOM Storage)

HTMLS5 cung cap mdt tinh ning luu trit dir liéu tai client v6idung hrong gidi han 16n hon nhi¢u
so v6i cookie. Tinh ning nay duoc goi 13 Web Storage va dwoc chia thanh hai déi twong
la localStorage va sessionStorage. Bai viét nay s& giup ban ndm dugc cac kién thire day du vé s
dung hai dbi tuong nay trong viéc 1ap trinh web.

1. Giéi thigu

Hién nay, mdi cookie chi cho phép hru trit tdi da 4KB va vai chuc cookie cho mdt domain. Vi
thé cookie chi dugc dung dé hwu trit nhirng thong tin don gian va ngin gon nhu email, username,

. gitp ngudi ding ding nhap tw dong vao trang web. Diéu nay khién cho nhirng trang web
mudn nang cao hi¢u sut lam viéc béng cach cache dit liéu tai client hiu nhu khong thé thuc hién
duoc.

Su xuit hién ctia Web Storage la mdt diém nhin cho viéc ra doi cac ung dung web c6 kha nang
twong tac va nap dit liéu ttrc thi trén trinh duyét. Mot hiéu qua nita 3 dung lrong truyén tai qua
mang co thé duoc giam thiéu dang ké. Vi du mot ung dung tra ctru sach truc tuyén, cac sach da
duoc tra sé dugc luu lai trén may ctia nguoi dung. Khi can tra lai, may ngudiding s& khong can
két ndidén server dé tai lai nhirng dit li€u ci.

V61 nhitng tng dung web ¢6 co s¢ dir li€¢u nhé gon, lap trinh vién c6 thé thuc hi¢n viéc cache
“am tham” co s& dir li€u xudng client va sau d6 ngudi dung cé thé thodi mai tra ciru ma khong
can request dén server.

2. Interface Storage

interface Storage {
readonly attribute unsigned long length;
DOMString? key(unsigned long index);
getter DOMString getlItem (DOMString key) ;
setter creator void setItem(DOMString key, DOMString value) ;
deleter void removelItem(DOMString key);
void clear ();
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Nhu ban thdy, cac dir liéu hru trir trong Storage chi I kiéu chudi, v6i cac loai dir liéu khac sd
nguyén, so thuc, bool, ... ban can phai thuc hién chuyén dbi kiéu. Mdi dbi tugng Storage la mot
danh sach cac cip key/value, d6i trong ndy bao gdm céac thudc tinh va phuwong thirc:

- length: sé wong cap key/value co trong dbi twong.

- key(n): tra vé tén ctia key thtr n trong danh sach.

- getltem(key): tra vé value duoc gin véikey.

- setltem(key, value): thém hoac gan mdt cap key/value vao danh sach.

- removeltem(key): x6a cap key/value khoi danh sach.

- clear: x6a toan bg dir li€u trong danh sach.

Bén canh d6, dbi twong Storage con co thé duoc truy xut qua cac thudc tinh 1a cac key trong
danh sach.

Vidu:

localStorage.abc="123";
// equivalent to:
// localStorage.setItem("abc","123");

3. Local Storage va Session Storage

Hai d6i twong nay ] dwoc tao ra tir interface Storage, ban st dung hai ddi trgng ndy trong
javascript qua hai bién dugc tao san 1a window.localStorage va window.sessionStorage. Hai lgi
ich ma chung mang lai 1a:

- DZ sir dung: ban c6 thé truy xudt dit liu cua hai d6i twong ndy thong qua cac thudc tinh
hodc cac phuong thirc. Dit liéu dugc hru trit theo tirng cip key/value va khong can bat ki cong
viéc khoi tao hay chuan bi nao.

- Dung lrong hru trit 16n: Tiy theo trinh duyét, ban c6 thé Iwu trit tir SMB dén 10MB cho mdi
domain. Theo Wikipedia thi con s6 nay l: 5MB trong Mozilla Firefox, Google
Chrome,va Opera, 10MB trong Internet Explorer.

Pham vi:
- sessionStorage: giéi han trong mot ctra s hodc thé cua trinh duyét. Mot trang web dugc mé

trong hai thé ctia cting mot trinh duyét ciing khong thé truy xudt dit liéu [Ain nhau. Nhu vay, khi
ban dong trang web thi dir liéu luu trong sessionStorage hién tai cling bi xda.
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- localStorage: c6 thé truy xut lin nhau giita cac ctra s6 trinh duyét. Dit liéu s& duoc hru trir
khong gidi han thoi gian.

boi voi localStorage:

“Each domain and subdomain has its own separate local storage area. Domains can access the
storage areas of subdomains, and subdomains can access the storage areas of parent domains. For
example, localStorage['example.com'] is accessible to example.com and any of its subdomains. The
subdomainlocalStorage[ 'www.example.com'] is accessible toexample.com, but not to other
subdomains, such as mail .example.com.”
http://msdn.microsoft.com/en-us/library/cc197062(VS.85).aspx

4. Sw dung

Ban c6 thé tao mot tap tin HTML v6i ndi dung phia dudi dé chay trén trinh duyét. O day ta s
dung Chrome vi né cung cép san cira s6 xem phin Resources trong Google Chrome Developer
Tools (Ctrl + Shift + I). Noi dung ctia tdp tin HTML nhu sau:

<!DOCTYPE html>
<html>
<body>

<script type="text/javascript">

sessionStorage.myVariable="Hello. ";
localStorage.myVariable="Nice to meet you!";

document.write(sessionStorage.myVariable) ;
document.write (localStorage.myVariable);

</script>

</body>
</html>

Két qua hién thi:

12|Page


http://msdn.microsoft.com/en-us/library/cc197062(VS.85).aspx

Yin Yang

HTML5 Canvas - Lap trinh Game 2D

() Test.html
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5. Storage event

Péi twong Window trong javascript cung cdp mot event voi tén “storage”. Event ndy dugc kich
hoat mdi khi storage Area bi thay doi.

interface StorageEvent : Event {
readonly attribute DOMString key;
readonly attribute DOMString? oldValue;
readonly attribute DOMString? newValue;
readonly attribute DOMString url;
readonly attribute Storage? storageArea;

}i

Event ndy c6 thé khong hoat dong khi ban xem tip tin HTML & mdy cuc bd va chi dugc kich
hoat & nhitng cira sd/thé khac. Tirc 13 khi ban mo nhiéu ctra s6 trinh duyét truy xuit dén cing
domain, néu ban thay d6i mot ddi twong Storage bén cira s nay thi cac ctra sd con lai s& duoc
kich hoat event “storage”, con ctra s6 hién tais& khong xay ra gi ca.

<!DOCTYPE html>
<html>
<body>

<button onclick="changeValue ();">Change Value</button>

<script type="text/javascript">
localStorage.clear();
console.log(localStorage) ;
if (window.addEventListener)
window.addEventListener ('storage', storage event, false);
else if (window.attachEvent) // IE
window.attachEvent ('onstorage', storage event, false);

function storage event (event) {
console.log (event) ;

}

function changeValue ()

{

localStorage.myValue=Math.random() ;
}
</script>

</body>
</html>
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6. Thém cac phwong thirc vao Storage

Cac phuong thirc ctia Storage c6 thé khong du dép tng yéu cau cta ban, vi viy ban c6 thé thém
mot vai phuong thirc méi vao d€ stir dung khi can thiét. Vi du ta s€ thém phuong thirc search() dé
loc ra cac gia tri chtra tir khoa can tim kiém.

Storage.prototype.search = function (keyword) {
var array=new Array();
var re = new RegExp (keyword,"gi");

for (var 1 = 0; 1 < this.length; i++) {
var value=this.getItem(this.key(i));
if (value.search(re)>-1)
array.push (value) ;

}

return array;

}

Phuong thire trén sir dung biéu thirc chinh quy dé tim kiém theo hai tiy chon “g” (tim kiém toan
bd chudi) va “i” (khong phan biét hoa thudng). Phuong thirc string.search() tra vé vi tri cua ki ty
dau tién khép voi tir khoa tim ki€ém, nguoce lai la -1 néu khong tim thay.
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I1.Web SQL Database

Web SQL Database 1a mot cong nghé két hop giita trinh duyét va SQLite dé h trg viée tao va
quan ly database & phia client. Cac thao tac voi database s€ dugc thuc hi¢n bdi javascript va st
dung cac cau Iénh SQL dé truy van dir li¢u.

1. Giéi thigu

Loi ich ctia SQLite 1a ¢c6 dé duogc tich hgp vao cac ing dung voi mot thu vién duy nhit dé truy
xuat duoc database. Chinh vi vay, ban co thé sur dung n6 lam co sé dir li€u cho nhitng rng dung
nhé va khong cAn thiét cai dat bat ki phﬁn mém hodc driver ndo. Hién tai Web SQL Database
duoc hd tro trong céc trinh duyét Google Chrome, Opera va Safari.

Trong javascript, ban sir dung cac phuong thirc chinh sau dé lam viéc véi Web SQL Database.

openDatabase: mé mot database ¢ sdn hodc tao méi néu né chua ton tai.

transaction / read Transaction: hd trg thuc hién cac thao tac voi database va rollback néu xay ra
sai sot.

executeSql: thuc thi mét cau lénh SQL.

2. Open Database

Phuong thirc ndy c6 nhiém vu md mot database c6 san hodc tao mdi néu n6 chua tdn tai. Phuong
thirc nay dugc khaibao nhu sau:

Database openDatabase (
in DOMString name,
in DOMString version,
in DOMString displayName,
in unsigned long estimatedSize,
in optional DatabaseCallback creationCallback

);

Tham s6:

- name: t€n cua database.

- version: phi€én ban. Hai database trung t€én nhung khac phién ban thi khac nhau.
- displayname: mo ta.

- estimatedSize: dung lrong dugc tinh theo don vibyte.

- creationCallback: phuong thirc callback dugc thuc thi sau khi database md/tao.
Vidutao mdt database vdi tén “mydb” va dung lrong la 5 MB:

var db = openDatabase ("mydb", "1.0", "My First DB", 5 * 1024 * 1024);
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3. Transaction

Ban can thue thi cac cau SQL trong ngit canh clia mot transaction. Mot transaction cung cap kha
nang rollback khi mdt trong nhitng cau 1énh bén trong né thuc thi thit bai. Nghia i néu bat ki
mot [énh SQL ndo thit bai, moi thao tac thuc hién trudc d6 trong transaction s& bi huy bo va
database khong bi anh hudng gica.

Interface Database hd tro hai phuong thic gitp thwc hién diéu ndy B transaction() va
readTransaction(). Piém khic biét giita chung 1 transaction() hd tro read/write, con
readTransaction() I read-only. Nhu vAy st dung read Transaction() s& cho hiéu suit cao hon néu
nhu ban chi can doc dit liéu.

void transaction(
in SQLTransactionCallback callback,
in optional SQLTransactionErrorCallback errorCallback,
in optional SQLVoidCallback successCallback

)

Vidu:

var db = openDatabase ("mydb", "1.0", "My First DB", 5 * 1024 * 1024);
db.transaction (function (tx) {

// Using tx object to execute SQL Statements

1)

4. Execute SQL

executeSql() [ phuong thirc duy nhit dé thuc thi mot cau 1énh SQL trong Web SQL. N6 dugc sir
dung cho cd muc dich doc va ghidir li¢u

void executeSgl (
in DOMString sglStatement,

in optional ObjectArray arguments,
in optional SQLStatementCallback callback,
in optional SQLStatementErrorCallback errorCallback

)i
Vidu1l: tao bang Customers va thém hai dong dir liéu vao bang nay.

db.transaction (function (tx) {
tx.executeSgl ("CREATE TABLE IF NOT EXISTS CUSTOMERS (id unique, name)");
tx.executeSqgl ("INSERT INTO CUSTOMERS (id, name) VALUES (1, 'peter')"):;
tx.executeSqgl ("INSERT INTO CUSTOMERS (id, name) VALUES (2, 'paul')");
)

Tuy nhién cach thyc thi SQL trén khong duoc 16 rang va co thé bicac vin dé vé bao mat nhu
SQL injection. Vi vay tdt hon ban nén dé cac tham sb can truyén cho cdu SQL trong mjt mang
va dat vao lam tham sb thir 2 ctia phuong thirc executeSql(). Céc vi tri trong cdu SQL chira tham
s6 s& duoc thay thé boi dau 2°:
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tx.executeSqgl ("INSERT INTO CUSTOMERS (id, name) VALUES (?2,?)", [1,"peter"]):;
tx.executeSgl ("INSERT INTO CUSTOMERS (id, name) VALUES (?,?)", [2,"paul"]l);

111, Web Worker

V&i cong nghé phan cirng hién nay, viéc str dung da ludng di trd nén mot phin khong thé thi¢u
trong cac phin mém. Tuy nhién, cong nghé thiét ké web vin chua tin dung duoc sttc manh nay.
Vi cac cong viée doi hoi mot qué trinh xur 1y lau, lap trinh vién thuong phai sit dung nhiing thu
thuat nhu setTimeout(), setinterval(),... dé thuc hién tung ph'?ln cong viéc. Hién nay, dé giai
quyét van dé nay, mot API m&idanh cho javascript d3 xuat hién voi tén goi Web Worker.

1. Giéi thiéu

bPbi twrong Web Worker duoc tao ra s€ thuc thi trong mdt thread doc lap va chay & ché 36 nén
nén khong anh huong dén giao dién twong tac cta trang web véi ngudi dung. Véi dic diém nay,
ban c6 thé su dung Web Workert cac cong viec doi hdi thoi gian xur Iy 1au nap dir liéu, tao
cache,...

Diém han ché ciia Web Worker 13 khong thé truy xuit duoc thanh phan trén DOM, va ca cac doi
twrgng window, document hay parent. Ma 1nh cac cong viéc can thyc thi ciing phai duoc cach ly
trong mdt tap tin script.

Viée tao mot Web Worker s& can thuce hién nhu sau:

var worker = new Worker ('mytask.js');

Tap tin script s& dugc tai v& va Worker chi dugc thyuc thi sau khi tip tin nay tai hoan tat. Trong
tap tin script nay, ta s€ xr Iy su kién ‘message’ cia Worker tir cac dir li€éu nhan duoc thong qua
phuong thirc postMessage(). Phuong thirc niy chip nhan mdt tham s6 chia thong diép can giri
dén tap tin script dé xur 1y. Dir liéu ndy s& duoc Ay thong qua thudc tinh data ctia tham sé event
trong ham x1r 1y sy kién message. Quy trinh nay dugc mo ta trong hinh sau:
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/

HTML file - Y
Script file (Worker)

Worker message event

postMessage()

message event

postMessage()

2. Vi du don gian nhat:

Tao hai tap tin sau trong cung mot thu muc:

mytask.js:
this.onmessage = function (event) {
var name = event.data;

postMessage ("Hello "+name) ;
}i

Test.html:

<!DOCTYPE html>

<body>

<input type="text" id="username" value="2" />

<br />

<button id="buttonl">Submit</button>

<script>
worker = new Worker ("mytask.js");
worker.onmessage = function (event) {

alert (event.data) ;

b

document.getElementById ("buttonl") .onclick = function() {
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var name = document.getElementById("username") .value;

worker.postMessage (name) ;
i
</script>
</body>
</html>

Bay gid ban chay thir va nhin nit Submit, mot thong diép s& hién thi voi ndi dung twong tu
“Hello Yin Yang”.

3. Keétluan

Véi cac cong viee don gian, p trinh vién s& gri di mot dir liéu ki€u mang bao gdm tén 1énh va
cac dit lidu can xir Iy. Worker s& phan tich dir liéu nhan duoc va goi cac phuwong thirc xir 1y trong
ung. Tuy nhi€én, mdt Worker ban tao ra chi nén danh ri€éng dé thuc hién mot cong viéc cu thé.
Bi vi muc dich chinh ciia viée tao ra ching 1a dé lam nhitng cong viéc “ning nhoc”. Cudi cung,
khi dd hoan tit cong viéc, ban hiy giai phong cho Worker bing cach dung phuong thic
worker.terminate().

Ban c6 thé xem demo sau veé cach sir dung Web Worker d€ thuc hién dong thoi viée tinh todn tim
cac sO nguyén to va cap nhat lai canvas:

Worker

Canvas is running whilst an prime number finder runs in a worker

Prime found:

I\V. Tao chuyén déng véi WindowAnimationTiming AP |
Thay vi dat timeout dé goi cac phuong thirc vé lai hinh anh, cach t6t nhAt ma ban nén sit dung dé

tao cac hiéu ung chuyén dong trong canvas la dung API WindowAnimationTiming, théng qua
phuong thirc chinh la requestAnimationFrame().
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1. setTimeout va setinterval

Céch truyén thdng md ban dung dé tao cac hiéu irng d6 hoa chuyén dong vé6i javascript [ goi
lién tuc cong viéc update va draw sau nhirng khoang thoi gian xac dinh théng qua phuong thirc
setInterval() hodc setTimeout(). Mdi lan goi, mot frame (khung hinh) mdi sé dugc tao ra va vé dé
1én man hinh cii.

Kho khin cua phuong phédp nay 1a kho xac dinh dugc gia tri thoi gian thich hop dua trén mdi
thiét bi duoc st dung (thong thudng khoang 60 fps — frames per second). Ngoai ra véi nhirng
hiéu tng phure tap thi viéc update/draw cé thé dién ra ldu hon so véi thoi gian giita hai lan goi.

Cach tong quat dé giai quyét van dé trén Ia thyc hién tinh toan dwa vao khoang cach thoi gian
gitra lan goi trude d6 va hién tai, sau d6 xac dinh bé qua mot vai budc draw hoac thay doi gia tri
timeout cho phu hop.

2. WindowAnimationTiming

Mot tinh ndng méira do1 cho phép ban don gidn hda cong viéc nay 1a API
WindowAnimationTiming.

Pay a2 mot interface bao gdm hai phwong thic [ requestAnimationFrame() va
cancelAnimationFrame(). Viéc xac dinh thoi di€m cap nhat frame s€ dugc tu dong chon gia tri
thich hop nhat.

interface WindowAnimationTiming {

long reguestAnimationFrame (FrameRequestCallback callback);
void cancelAnimationFrame (long handle);

}i

Window implements WindowAnimationTiming;

callback FrameRequestCallback = void (DOMTimeStamp time) ;

requestAnimationFrame: guri request dén trinh duyét thuyc hién mdt hanh dong update/draw
frame méi thong qua tham s6 callback. Cac request nay s& dugc hru trong d6i twong document
voi cac cip <handle, callback> va dugc thuc hién 1n hrot. Gia tri handle i mdt sé dinh danh
dugc tao ra va tra vé sau khi goi phuong thirc nay.

cancelAnimationFrame: huy mdt request dugc tao ra requestAnimationFrame voi tham sé 14
handle ctia request.

Ngoai ra con c6 thudc tinh window. mozAnimationStartTime (chi mdi duoc hd tro trén Firefox)
chira gia tri milisecond 1 khoang cach tir moc thoi gian (1/1/1970) dén thoi diém bat dau cua
request cudi cung dugc thyc hién. Gia tri ndy twong duong voi gia tri tra vé cta Date.now() hoic
Date.getTime(), moc thdi gian 13 bao nhiéu khong quan trong nhung nd gitip ban biét dugc
khoang thoi gian giita hai lin thyc hién request.
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3. Lgi ichva hiéu qua

Microsoft cho ta mdt vi du truc quan vé hiu qua cia requestAnimationFrame() so véi
setTimeout() tai trang requestAnimationFrame APl. Qua vi du ndy, ta thdy duoc s6 lan goi
callback (update) thuc té cua setTimeout() 16n hon so v&i du tinh. N goai ra cac két qua cho thiy
hiéu sudt cua viéc thue thi callback, CPU, murc tiéu ton nang lrgng va dnh hudng dén cac tac vu
nén ciia requestAnimationFrame() hon hian so véi setTimeout():

requestAnimationFrame based animations

Actual callbacks: 582
Expected callbacks: 582
Callback Efficiency: 100%
CPU Efficiency: High
Power Consumption: Low

Background Interference; Low
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setTimeout requestAnimationFrame
Expected callbacks 40543 40544
Actual callbacks 41584 40544
Callback Efficiency 59.70% 100.00%
Callback Efficiency Medium High
Power Consumption Medium Low
Background Interference High Low

Mot hiéu qua khic cac animation s& ty dong dirng lai néu tab chira n6 khéng duge hién thi (khi
ban chuyén sang mot tab khic cua trinh duyét). Diéu nay gitip han ché duoc tai nguyén sir dung

mdt cach hop Iy.

4. St dung

Kiém tra trinh duyét hd tro:

Tuy theo trinh duyét ma tén ctia phuong thirc nay s€ c6 nhirng prefix khac nhau (vendor):

_regAnimation = window.requestAnimationFrame

if (_regAnimation)
update () ;
else

window.mozRequestAnimationFrame |
window.webkitRequestAnimationFrame |
window.msRequestAnimationFrame |
window.oRequestAnimationFrame ;

alert ("Your browser doesn't support requestAnimationFrame.");

Vi du hoan chinh:

<HTML>
<head>
<script>

const RADIUS
var cx = 100;
var cy = 100;
var speedX =

20;

var speedY = 2;
var _canvas;

var _context;

var _regAnimation;
var _angle = 0;

function update (time) {

cx += speedX;
cy += speedY¥;
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if(cx<0 || cx > canvas.width)
speedX = -speedX;
if(cy<0 || cy > canvas.height)
speedY = -speed¥;
// draw
_context.clearRect (0, 0, canvas.width, canvas.height);
_context.beginPath();
_context.arc(cx, cy, RADIUS, 0, Math.PI*2, false);
_context.closePath () ;
_context.fill();

_regAnimation (update) ;
}

window.onload

function () {

_canvas = document.getElementById("canvas");
_context = canvas.getContext ("2d");
_context.fillStyle = "red";
cx = canvas.width/2;
cy = _canvas.height/2;

_regAnimation = window.requestAnimationFrame |

window.mozRequestAnimationFrame
webkitRequestAnimationFrame
msRequestAnimationFrame

oRequestAnimationFrame

window.
window.
window.

if (_regAnimation)
update () ;
else

’

alert ("Your browser doesn't support requestAnimationFrame.")
}i
</script>

</head>

<body>

<canvas id="canvas" width="400px" height="300px"

solid"></canvas>

</body>

</HTML>

style="border: 1lpx
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C. Canvas 2D API

HTMLS xéac dinh <canvas> nhu mdt bitmap phu thudc vao do phan giai, duwoc st dung dé vé dd
thi, 46 hoa game hodc hinh anh truc quan khac. Canvas la hinh chit nhat trén trang va co thé sur
dung JavaScript & vir bat cir diéu gi ban mudn. HTML5 dinh nghia mot tap cac chirc ning (
canvas API) dé v& hinh dang, x4c dinh dudng din, tao gradient.

HTMLS5 Canvas 1a mot JavaScript API dé méd hoa cac ban v&. Canvas API cho phép dinh nghia
mOt doi trgng canvas nhu 1a tho <canvas> trén trang HTML ,chung ta c6 thé v& bén trong no.
<canvas> la mdt khoi khong gian v hinh, mac dinh Ia 300x250 pixels (trén tat cd trinh duyét)

Chiing ta c¢6 thé v& ca hinh 2D va 3D (WebGL). 2D ¢6 sin trong tt ca cac trinh duyét Web hién
dai, IE9, va thong qua thu vién excanvas.js trong cac phi€én ban IE hién tai.

Canvas 2D cung cip mot API don gian nhung manh mé dé c6 thé v& mot cach nhanh chong trén
bé mit bitmap 2D. Khong co dinh dang tap tin, va ban chi co thé v& bang cach sir dung script.
Ban khong c¢6 bat ky cac nat DOM cho cac hinh khdi ban vé - ban dang vé& pixels, khong phai
vecto VA chi 14 cac diém anh duoc ghi nhé.

Mot s6 tinh nang ca Canvas:

V¢ hinh anh

T6 mau

Tao hinh hoc va céac kiéu mau

Van ban

Sao chép hinh anh, video, nhirng canvas khac

Thao tac diém anh

Xuat ndi dung cila mot thé <canvas> sang tap tin anh tinh.

I. Vé anhva thao tac véi pixel

Mubn tao ra nhirng hi€u rng dd hoa dic biét khi sir dung canvas, ban khong thé chi sir dung ca
thudc tinh va phuwong thirc ¢6 san cua doi twugng context. Chinh vi vay, bai viét nay s€ gidi thi€u
cho ban cach v& anh va thao tic voi cac pixel tir o1 twong ImageData.

1. Nap vavé anh
Pé v& mdt anh ra canvas, ta tao mot dbi trong image va thuc hién phuong thuc
context.drawlmage() trong sy kién load cta image. Nhu vay dé dam bao riang hinh anh chi duoc

e sau khi da dugc nap hoan tat. Ngoai ra, ban nén dét su kién load trude khi gan duong dancho
anh. Néu khong image c6 thé duoc load xong trudc khi ban gén su kién load cho no.

Phuong thirc drawlmage() c6 ba overload sau:
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- V€ image tai mdt vi tri destX, destY:

context .drawImage (image,destX,destY) ;

- V& image tai vi tri destX, destY va kich thudc destWidth, destHeight:

context .drawImage (image,destX,destY, destWidth, destHeight) ;

- Cét image tai vi tri [sourceX, sourceY, sourceWidth, sourceHeight] va v& tai [destX, destY,
destWidth, destHeight]:

context .drawImage (image, sourceX, sourceY, sourceWidth,

sourceHeight, destX, destY, destWidth, destHeight);

Vidu:
window.onload = function () {
var canvas = document.getElementById ("mycanvas") ;
var context = canvas.getContext ("2d");
var img = new Image () ;
img.onload = function () {

context.drawImage (img, 10, 10,50,50);
}i
img.src = "foo.png";
}i

2. Thao tac veéi pixel
Mot anh bao gdm mdt mang cac pixel voi cac gia trired, green, blue va alpha (RGBA). Trong d6

alpha 1a gia tri xac dinh 46 mo duc (opacity) ctia anh. Gia trj alpha cang 16n thi 6 mau sic cang
rd nét va mau sac s€ tréd nén trong sudt néu alpha 1a 0.

Trong Canvas 2D API, dit li€¢u anh dugc hru trong mot ddi tuong ImageData vdi 3 thudc tinh 1a
width, height va data. Trong d6 data 1a mét mang mdt chiéu chira cac pixel. Mdi pixel chira 4
phan tir trong ung 1 R,G,B, A.

Nhu vay véi mot anh c6 kich thude 10x20 ta s& ¢ 200 pixel va c6 200¥4=400 phin tir trong
mang ImageData.data.
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Ban c6 thé tham khao thong tin vé cac APl nay tai: http://www.whatwg.org/specs/web-
apps/current-work/multipage/the-canvas-element.HTML#pixel-manipulation:

imagedata = context.createlmageData(sw, sh)

Tra vé mot ddi twong ImageData v6i kich thude sw x sh. Tat ca pixel ctia d6i twong nay c6 miu
den trong sudt.

imagedata = context.createlmageData(imagedata)

Tra vé ddi twong ImageData voi kich thudc bang véi dbi twong trong tham sb. Tét ca pixel co
mau den trong subt.

imagedata = context.getimageData(sx, sy, sw, sh)

Tra vé mot dbi twong ImageData chira dit liéu anh ving chit nhat (xic dinh boi cac tham sd) cua
canvas.

Ném NotSupportedError exception néu nhur ¢é bat ki tham s6 nao khong phai i sé hop 1&. Ném
IndexSizeError exception néu width hodc height i zero.

imagedata.width
imagedata.height

Tra vé kich thudc that cia dbi twong ImageData, tinh theo pixel.
imagedata.data
Tra vé mang mot chiu chira dir liéu dang RGBA, mdi gid tri nim trong khoang 0 dén 255.

context . putlmageData(imagedata, dx, dy [, dirtyX, dirtyY, dirtyWidth, dirtyHeight ])
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V& dit lidu tr d6i tugng ImageData Ién canvas tai vi tri dx, dy. Néu nhu hinh chit nhat (ttr cac
tham sé dirtyX, dirtyY, dirtWidth, dirtyHeight) dugc xéc dinh, thi phan dit liéu ctia ImageData
trong vung chir nhat nay mé1 duge vé 1én canvas.

dirtyWidth dx

; utlmageDa‘a

-]

ImageData Canvas

Cac thudc tinh xac dinh hi¢urng vé ctia context s€ bi bo qua khi phuong thirc nay duoc goi. Cac
pixel tir canvas s€¢ dugc thay thé hoan toan bdi ImageData ma khong c6 cac sy két hop mau sac,
hi€utng, ... voicac dit liéu anh san co trén canvas.

Mot trong nhirng vi du thuong gip va don gian nhit 1 dao nguwoc mau cta anh. Piéu ndy dugce
thue hién bang cach Ay gid tri mau toida (255) trir di gid tri cia mdikénh mau RGB hién tai ctia
mdi pixel. Gid trialpha s& dé gia tri tbida dé anh dugc 16 nét nhat.

<HTML>
<head>
<script>
window.onload = function () {
var img = new Image ()
img.onload = function () {
invertColor (this);
}i
img.src="panda.jpg";
}i
function invertColor (img) {
var canvas = document.getElementById ("mycanvas");
var context = canvas.getContext ("2d");

// draw image at top-left corner
context.drawImage (img, 0,0) ;

// draw original image right beside the previous image
context.drawImage (img, img.width, 0) ;

// get ImageData object from the left image

var imageData = context.getImageData (0, 0, img.width,
img.height);

var data = imageData.data;
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for (var i = 0; 1 < data.length; i += 4) {

datali] = 255 - datal[i]; // red
datal[i + 1] = 255 - datal[i+l]; // green
datali + 2] = 255 - datal[i+2]; // blue
datal[i + 3] = 255; // alpha

}

context.putImageData (imageData,0,0);

}
</script>
</head>
<body>
<canvas id="mycanvas" width="600" height="250"></canvas>
</body>
</HTML>

Két qua:

Ban co thé thém cac tham sb dé tao mot “dirty rectangle” trong phuong thirc putlmageData() néu
mudn vé ImageData 1€én mét viung chir nhat xac dinh cta canvas.

Vidu ta chon cung mot vung chitr nhat trén ImageData va v& I€n hai viung chit nhat khac nhau
trén canvas d€ dugc két qua sau:

context .putImageData (imageData, 0,0,0,0,img.width/2, img.height/2) ;

context .putImageData (imageData, img.width, 0,0,0,img.width/2,img.height/2);
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11. V& hinh bang chujt

Trong phan ndy, ta s& tim hiéu cach bat va xtr 1y cac thao tac chudt trén Canvas dé thuc hién mot
ung dung v& hinh don gidn. Bén canh do, ban c6 thé biét dugc cach dé luu va phuc hoi lai dir ligu
cua canvas khi can thiét.

1. Xac dinh toa do chuot

Pé xac dinh dugc toa chudt trén canvas, ta s& sir dung tham sb ctia cac sy kién nhu mousedown,
mousemove, ... Tham sb cua cc su kién nay chira toa d¢ chudt hru trong hai bién pageX va
pageY. Ta sé dung toa do nay trir di toa do cua canvas (canvas.offsetLeft va canvas.offsetTop) dé
léy duoc vi tri chinh xac cua chudt trén canvas.

Pautién i viéc md phong cong cu Pen cho phép vé& tur do trong canvas:

<HTML>

<head>

<script src="http://code.jquery.com/jquery-latest.js"></script>
<script>

var preX;

var preyY;

var paint;

var canvas;

var context;

S (function () {

canvas = document.getElementById("canvas");
context = canvas.getContext ("2d");
S ('#canvas') .mousedown (function (e) {

preX = e.pageX - this.offsetleft;
preY = e.pageY - this.offsetTop;

paint = true;
1)

S ("#canvas') .mousemove (function (e) {
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if (paint) {
var x = e.pageX - this.offsetleft;
var y = e.pageY - this.offsetTop;
context.moveTo (preX, preY) ;
context.lineTo (x,V) s
context.stroke ()
preX = x;
preY = y;
}
1)
$ ('#canvas') .mouseenter (function (e) {
if (paint)
{
preX = e.pageX - this.offsetlLeft;

preY = e.pageY - this.offsetTop;
}

)

$ ("#canvas") .mouseup (function () {
paint = false;

1)

S ('#canvas') .mouseleave (function (e) {
paint = false;

)

)

</script>
</head>
<body>
<canvas id="canvas" width="500px" height="500px" style="border: 1lpx solid
gray;"></canvas>
</body>
</HTML>

2. Lwu ndi dung cia Canvas

Pé Iwu lai dit liéu cua Canvas nhim phuc hoi khi can thiét (chéng han nhu chirc nang Undo,
Redo), ta s& s dung phuong thirc context.getlmageData(). Ta s& st dung phuong phap nay dé
thuc hién chirc ning vé doan théng trén Canvas. Trudc khi bat dau vé mot doan théng, canvas
can duoc Iwu lai ndi dung va mdi khi chudt di chuyén, ta s& phuc hoi lai ndi dung dugc ru do
déng thoi vé mot doan th'flng tir diém bat dau dén vi tri chudt.

Ta ciing sira viduy trén thinh mot jQuery plugin dé tién sir dung:
<HTML>

<head>

<script src="http://code.jquery.com/jquery-latest.js"></script>
<script>

(function( $ ) {

var preX;
var preY;
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var tool; // pen, line
var canvas;

var context;

var imageData;

var paint;

$.fn.makeDrawable = function() {
canvas = this[0];
if( !$(canvas) .is ("canvas") )

throw "The target element must be a canvas";
context = canvas.getContext ("2d");

S (canvas) .mousedown (function (e) {
preX = e.pageX - canvas.offsetleft;

preY = e.pageY - canvas.offsetTop;
paint = true;
if (tool=="1ine")
{
imageData = context.getImageData(0, 0, canvas.width,

canvas.height) ;

content

}
)

S (canvas) .mousemove (function (e) {

if (paint)

{
var x = e.pageX - canvas.offsetleft;
var y = e.pageY - canvas.offsetTop;

if (tool=="pen")

{
context.moveTo (preX, preY) ;
context.lineTo (x,V);
context.stroke () ;

preX = Xx;

preY = y;
}
else 1if (tool=="1ine")
{
canvas.width=canvas.width; // clear

context.putImageData (imageData, 0,0) ;

context.moveTo (preX, preY) ;
context.lineTo (x,V);
context.stroke () ;

)

$ (canvas) .mouseup (function (e) {
if (tool=="1ine")
{

var x = e.pageX - canvas.offsetleft;

canvas
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var y = e.page¥Y - canvas.offsetTop;

context.moveTo (preX, preY) ;
context.lineTo(x,V)
context.stroke () ;
}
paint = false;
) ;
$ (canvas) .mouseleave (function (e) {
paint = false;
)

return $(canvas);

}i

S.fn.setTool = function (newTool) {
tool=newTool;
return $ (canvas);

}

S.fn.clear = function() {
canvas.width=canvas.width;
return $ (canvas);

}
}) ( jQuery )

S (function () {

$ ("#canvas") .makeDrawable () ;
S ("#buttonl™) .click (function () {
S ("#canvas"™) .clear () ;
)i
$ ("#pen") .change (function () {
if (this.value)
S ("#canvas") .setTool ("pen") ;
)
$("#1line") .change (function () {
if (this.value)
S ("#canvas") .setTool ("line");
)
$ ("#canvas") .setTool ("pen") ;
)
</script>
</head>
<body>
<div>

<button id="buttonl">Clear</button>
<input name="tool" type="radio" id="pen" checked="true">Pen</input>
<input name="tool" type="radio" id="line">Line</input>
</div>
<canvas 1id="canvas" width="500px" height="500px" style="border: 1lpx solid
gray;"></canvas>
</body>
</HTML>
Két qua:
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| Clear | @ Pen O Line
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I11. Chon va dichuyén déi twong

Thay vi luu tri n01 dung cua Canvas dudi dang ImageData, ta co thé Iwu trit cac d6i twong dd
hoa dudi dang cdu tric dir liéu va thue hién vé tung phan tir ¥n Canvas. Véiphuong phap nay,
ta s€ minh hoa bang mdt vidu st dung chudt dé chon va di chuyen cac hinh v€ trén Canvas.

1. Tao cau trdc dir liéu

Diu tién ta s& tao mot 16p Rect dung dé chira dir liéu ctia mdt hinh chit nhat. Lép ndy ngoai cac
bién luru trir toa d9, kich thude va trang thai (selected) thi can mét phwong thirc dung dé kiém tra
xem mot toa do [x,y] c6 nam ben trong n6 khong. Ta goi phuong thirc nay la isContain() va cé

kiéu tra vé i boolean. Ma ngudn ctia 16p nay c6 dang:
function Rect () {
this.isSelected = false;
this.x = 0;
this.y = 0;
this.width = 1;
this.height = 1;
}
Rect.prototype.isContain = function (x,y) {
var right = this.x + this.width;
var bottom = this.y + this.height;
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return x > this.x && x < right &&
y > this.y && y < bottom;
}

Tiép theo, ta tao mdt 16p ShapeList dung dé chira cac ddi twong Rect trong mot kicu dir liéu
mang. Ngoai ra, ShapeList s& ¢ thém mot bién dung dé chi ra dbi twong Rect dang duwge chon
(selectedItem), va haibién dung dé hru vi tricta chudt khi click 16n mot ddi twong Rect (offsetX,
offsetY). Hai bién offset nay dung dé tinh toa d6 chinh x4c khi ngudi dung sir dung chudt dé di
chuyén ddi tugng Rect.

ShapeList con c6 hai phuong thirc:
- additem: thém mot ddi tuong Rect vao danh sach.

- selectAt: tim va chon ddi twong Rect chira toa do [x,y]. Ta s& duyét nguoc tir cudi mang
dé dam bdo cac doi trong nam sau s€ duge chon trude trong trrdng hgp nhiéu Rect cung chira

diém [x,y]

function ShapelList () {
this.items = [];
this.selectedItem = null;
this.offsetX = -1;
this.offsetY = -1;

}

Shapelist.prototype.addItem = function(x,y,width,height) {
var rect = new Rect;
rect.x = X;
rect.y = y;
rect.width = width;
rect.height = height;

this.items.push(rect);

}

Shapelist.prototype.selectAt = function (x,vy) {
if(this.selectedItem)

this.selectedItem.isSelected = false;
this.selectedItem = null;
for (var 1 = 0; 1 < this.items.length; i++) {
var rect = this.items[i];

if (rect.contains (x,vy))

{
this.selectedItem = this.items([i];
this.offsetX = x - this.items[i].x;
this.offsetY = y - this.items[i].y;
this.items[i].isSelected = true;
break;

}

2. Cac phwong thirc vé bing context

function draw () {
clear () ;
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for (var i = list.items.length-1;i>=0; i--) {
drawRect (_list.items[i]);

function drawRect (rect) {
_context.fillRect (rect.x,rect.y,rect.width, rect.height);
if (rect.isSelected)

{
_context.save();
_context.strokeStyle = "red";
_context.strokeRect (rect.x, rect.y, rect.width, rect.height);
_context.restore();

3. Céc su kién chugt caa Canvas

Trong cac su kién ndy, ta s& dung cd ismoving dé xac dinh xem mot dbi twong co6 dang duoc
chon hay khong va thuc hién di chuyén d6i tugng ShapeList.selectedItem trong mousemove. Gia
tri_ismoving nay s€ dugc xac dinh trong sy ki¢n mousedown va bi hity khi mouseup.

function canvas_ mousedown (e) {

var x = e.pageX - canvas.offsetlLeft;
var y e.pageY - canvas.offsetTop;

_list.selectAt (x,y)

if (! list.selectedItem)
_list.addItem(x-RECT_SIZE,y-
RECT_SIZE,RECT_SIZE*Z,RECT_SIZE*Z);

_ismoving = true;
draw () ;
}
function canvas_mousemove (e) {
if( _ismoving && list.selectedItem) {

var x = e.pageX - canvas.offsetLeft;
var y = e.pageY - canvas.offsetTop;
_list.selectedItem.x = x - list.offsetX;

_list.selectedItem.y y - _list.offsetY;

draw () ;

}

function canvas mouseup (e) {
_ismoving = false;

} r

Keét qua:
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| Clear |

IV. S dung ban phim

Ban phim 13 thiét bj khong thé thiéu va 1a phuong tién rt quan trong dé thuc hién cac chirc ning
clia cac ung dung twong tac véi nguoidung Trong bai viét ndy, ta s& hudng dan cach bat su kién
ban phim trong canvas va dung no dé diéu khién goc xoay va hudng di chuyén cua doi tugng do
hoa.

1. Bit sy kién ban phim

Dé bt sy kién nay, ban ¢ thé dang ki truc tiép cho d6i trong window, tuy nhién diéu ndy s& giy
ra nhirng rac ri khi trang ctia ban c6 qua nhiéu thanh phan. Cach tot nhat 1a dang ki riéng cho
canvas cdc ham xir ly. Tuy nhién, dé canvas co thé focus duogc, ban cin xdc dinh thudc
tinhTablndex ctia no:

<canvas id="canvas” width="300" height="200"
tabindex="1" style="border: 1px solid;”></canvas>

Sau d6 ban dang ki cac sy kién can thiét cho canvas. Khi chay trén trinh duy¢t, ban can phai
click chudt vao canvas dé n6 nhan dugc focus trudc khi thuc hién cac thao tac ban phim.

_canvas.onkeydown = canvas_keyDown;

function canvas_ keyDown (e) {

alert (e.keyCode) ;
}
Tham s0 event truyén vao ham xur Iy s€ chira cac thudc tinh can thiét dé ban xac dinh dugc phim
nao dugc nhan. O day, ban chi can quan tim dén thudc tinh keyCode hru ma ctia phim dugc
nhan. Do céc gia tri keyCode c6 ki€u s6 nén rat kho nhd va ki€ém tra, may man la ta tim duoc
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trang “Javascript Keycode Enums” liét ké san cac keyCode dudi dang enum cua mdt doi twgng.
Ta stra lai mgt chut dé tién st dung hon:
var Keys = {
BACKSPACE: 8,
TAB: 9,
ENTER: 13,
SHIFT: 16,
CTRL: 17,
ALT: 18,
PAUSE: 19,
CAPS LOCK: 20,
ESCAPE: 27,
SPACE: 32,
PAGE UP: 33,
PAGE DOWN: 34,
END: 35,
HOME: 36,
LEFT ARROW: 37,
UP ARROW: 38,
RIGHT ARROW: 39,
DOWN ARROW: 40,
INSERT: 45,
DELETE: 46,

KEY 0: 48,
KEY 1: 49,
KEY 2: 50,
KEY 3: 51,
KEY 4: 52,
//

bi
2. Kiém tra trang thai cia nhiéu phim

Mot khé khin cua cac sy kién ban phim trong javascript 13 chi ¢6 thé xac dinh dwgc duy nhat
mot phim nhin thong qua thudc tinh eventkeyCode. Dé co thé kiém tra duoc trang thai cua
nhié¢u phim dwgc nhin cung lic, ta phai lwu trang thai ciia chung lai khi su kién keyDown xay ra
va xOa trang thaidé di trong su kién keyUp.

var _keypressed = {};

function canvas_keyDown (e) {

_keypressed[e.keyCode] = true;
}
function canvas_keyUp (e) {
_keypressedle.keyCode] = false;

)
3. Giéi han cac phim dwoc bat

St dung phuong phép trén, ban can loc cac phim can str dung dé dbi tuong _ keypressed khéng
lru cac gia tri khong can thiét. Mot cach don gian nhét 1 sir dung mang dé hru keyCode ciia cac
phim nay va kiém tra trong céc sy kién ban phim:
const AVAILABLE KEYS =
[ Keys.UP_ARROW,

Keys.DOWN_ ARROW,

Keys.LEFT ARROW,

Keys.RIGHT ARROW
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1
function canvas_keyDown (e) {
i1f (AVAILABLE KEYS.indexOf (e.keyCode) !=-1)

{
_keypressed[e.keyCode] = true;

}
}
function canvas_ keyUp (e) {
if (_keypressed[e.keyCode])

{
_keypressed[e.keyCode] = false;

}
}

V. Chuyén déng trong Canvas

Mot vi du don gidn dé khi lam quen véi dd hoa va chuyén dong trong 1ap trinh 1a viét mot vi du
boéng nay bén trong mdt ving cira sd (canvas). Mot qua bong s& duoc v& bén trong canvas va
chuyén dong theo mot huéng xac dinh. Khi cham bét ki thanh twdng nio, bong s& doi hudng
chuyén dong tuy theo huéng di chuyén.

1. Co ban

Ta xac dinh hai gia tri speedX va speedY tuwong Gng véi toc 6 di chuyén theo phuong ngang va
doc cua trai bong. Hudng di chuyén cta bong phu thudc vao gid tri Am hodc duong ciia speedX
va speedY.

Trong vi du nay, thanh tuong la cac bién cua canvas va chi c6 hai phuong la ngang va doc.
Nguyén Iy hoat dong rat don gian: khi bong tiép xtc véi bién doc cuia canvas, ta s& d6i chiéu cua
speedY va v&ibién ngang ta s€ doichi€u cta speed X.

Trong 16p Ball sau, ta sé bd sung thém cac thudc tinh right, bottom dé tién khi kiém tra va cham.
Hai thudc tinh cx va cy 13 vi tri tim cta bong va s& durge khoi tao ngdy nhién sao cho né ludn
nam hoan toan bén trong canvas.

Ball.js:

function Ball (mapWidth, mapHeight) {
this.mapWidth = mapWidth;
this.mapHeight = mapHeight;

this.radius = 20;
this.speedX = 3;
this.speedY = 3;

this.cx = Math.floor (Math.random()* (this.mapWidth-2*this.radius)) +
this.radius;
this.cy = Math.floor (Math.random()* (this.mapHeight-2*this.radius)) +

this.radius;
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}

Ball.prototype.draw = function (context) {
context.beginPath () ;
context.fillStyle = "red";

context.arc(this.cx,this.cy,this.radius,0,Math.PI*2,true);
context.closePath () ;
context.fill () ;
}
Ball.prototype.move = function () {
this.cx += this.speedX;
this.cy += this.speedy¥;

this.left = this.cx - this.radius;
this.top = this.cy - this.radius;
this.right = this.cx + this.radius;

this.bottom = this.cy + this.radius;

}
Ball.prototype.checkCollision = function (shapes) {

if(this.left <= 0 || this.right >= this.mapWidth) this.speedX = -
this.speedX;
if(this.top <= 0 || this.bottom >= this.mapHeight) this.speedY = -

this.speedy;

}
Sample.HTML:
<HTML>
<head>

<script src="ball.js"></script>
<script>

var _canvas;
var _context;
var ball;

function draw () {
_context.clearRect (0,0, canvas.width, canvas.height);
_ball.draw(_ context);

}

function update () {
_ball.move();
_ball.checkCollision();

draw () ;
}
window.onload = function () {
var interval = 10;
_canvas = document.getElementById("canvas");
_context = canvas.getContext ("2d");
~ball = new Ball( canvas.width, canvas.height);

setInterval ("update ()", interval);

}
</script>
</head>
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<body>
<canvas id="canvas" width="400px" height="300px" style="border: 1lpx solid
gray;"></canvas>
</body>
</HTML>

2. Thém hiéuwng bong di chuyén

Dé vidu khong qua don diéu, ta sé thém cac anh bong md di chuyén phia sau trai bong chinh. Ta
s& hru cac vi tri bong di chuyén qua vao mdt mang c6 tdida 10 phin tr va v& ra canvas trong
ham draw(). Phuong thirc Balldraw() can chinh stra mot chiit @& cho phép nhan tham sé alpha
xac dinh d6 mo duc. Tham sb alpha nay ¢ gia tri nam giira doan 0 va 1:

Ball.prototype.draw = function (context,alpha) {
if ('alpha)
alpha = 255;
context.beginPath () ;
context.fillStyle = "rgba (255, 100, 100," + alpha + ")";
context.arc(this.cx,this.cy,this.radius,0,Math.PI*2,true);
context.closePath () ;
context.fill () ;

}

Dé cac trai bong khong ndm qua st nhau, ta chi thuc hién Iru vi tri ctia bong sau mdi 5 lin bong
di chuyén hay sau mdi 5 lan phuong thirc update() dugc goi. Phuong thire traceBall() sau s& tao
ra mot d6i twong Ball méi voi hai gid tri cx va cy lay tir trai bong chinh va hru vao mang _balls.
Khi chiéu dai ctia mang _balls vuot qua 10, ta ding phuong thirc Array.splice() dé cit di phan tir
nam & ddu mang:
function traceBall (ball) {

var b = new Ball;

b.cx = ball.cx;
b.cy ball.cy;

_balls.push(b);
if(_balls.length>10)
_balls.splice(0,1);

Két qua:
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3. Kiém tra va cham

Phin quan trong cta vi du ndy nim & phuong thirc kiém tra va cham cua trai bong. Phuong thirc
nay s€ duy€t qua tat ca cdc chudng ngai vat va kiém tra khodng cach ctia n6é so véi chudng ngai
vat theo hai phuong doc va ngang.

V6i vi du nay, takiém tra va cham ¢ mirc rat don gian nén viéc phan xa ctia trai bong chua hoan
toan chinh xac. Ta sé€ gioi thiéu cac ki thudt ki€m tra va cham va di chuyén trong cac bai vict sau.

Phuong thirc kiém tra va cham cta 16p Ball:

Ball.prototype.checkCollision = function (shapes) {

if (this.left <= 0 || this.right >= this.mapWidth) this.speedX = -
this.speedX;
if(this.top <= 0 || this.bottom >= this.mapHeight) this.speedY = -

this.speed¥;

for(var i = 0; i < shapes.items.length ; i++){
var item = shapes.items([i];
var hCollision = false;
var vCollision = false;
if( this.right >= item.left && this.left <= item.right &s& // the
((this.cy < item.top && this.bottom >= item.top) || // on

(this.cy > item.bottom && this.top <= item.bottom)))
// under the rectangle
{
this.speedY = -this.speedY;
vCollision = true;

}

if(this.bottom >= item.top && this.top <= item.bottom &&
// the ball is in the
((this.cx < item.left && this.right >= item.left) ||

// left or
(this.cx > item.right && this.left <= item.right))) // rig
{
this.speedX = -this.speedX;
hCollision = true;
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if (hCollision || vCollision)
break;

}

Minh hoa:
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D. Ki thuat lap trinh Game — Co ban

I. Vong lip game (Game loop) hoat dong thé nao?

Phén cbt 161 cua hau hét cac game chinh 1a vong 1ap duogc dung dé cap nhat va hién thj trang thai
cta game. Trong bai viét ndy, ta s& minh hoa cac phuong phap tao vong lip game v6i ngdn ngit
javascript.

1. Vong lap co ban

Mot vong lap game co ban bao gém cac viéc duoc thuc hién theo thir tu sau:

while (gameRunning)

{
processInput(); // keyboard, mouse,...
updateGame () ;
draw () ;
// checkGameOver () ;

}

Minh hoa:

Startup

Kxhﬁhh___ddﬂf//)

¥

:IIHHHEH":
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Trong javascript, thay vi dung vong lip, ta s& thay thé bang setInterval() hodc setTimeout().
Thong thuong ban chi can xac dinh mdt gia tri interval thich hop theo tbc do cta game.

function gameLoop ()
{
processInput () ;
updateGame () ;
draw () ;
setTimeout (gameLoop, 100); // 10 fps
}
Hop 1y hon khiban muon xac dinh r6 s6 khung hinh/giay (fps):
const FPS = 60;
function gameLoop ()

{
/7.

}
window.setInterval (gameLoop, 1000/FPS) ;

2. Vong lap co6 tinh toan thai gian

Tuy nhién, khong phai lic nio cong viéc update va draw ciing hoan thanh trude khi lan goi ké
tiép dugc thuc hién. Nhu vay toc do ctia game s€ khong dong nhat trén cac thiét bi c6 cau hinh
khac nhau.

Dé giai quyét, ta s& sir dung dén thoi gian hé thong dé so sanh va quyét dinh thoi diém
update/draw.

const FPS = 60;
const TICKS = 1000/FPS;
var lastUpdateTime;

function gameLoop ()
{
var now = Date.now();
var diffTime = now - lastUpdateTime;
if(diffTime >= TICKS)
processInput () ;
updateGame () ;
lastUpdateTime = now;
}
draw () ;
var sleepTime = TICKS - diffTime;
if (sleepTime<0)
sleepTime = 0;
setTimeout (gameLoop, sleepTime) ;

}

Phuwong phap trén chay 6n véi gia tri diffTime nhé hon TICKS. Nghia la téc do cta game khoéng
vuot qua gia tri TICKS cho phép. Tuy nhién trong truéng hop diffTime l&n, viéc cap nhat sé dién
ra cham.
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3. Giai phap cudi cling

Giai phap cula ta la sé thuc hién update v&i sé6 lAn dwa vao ti & diffTime/TICKS trong mot lan &p
cta game. S& hiéu qua hon néu ta bd qua viéc draw va thwc hién update lién tiép vi sé gilp tang

tdc do game dé bu vao khoang thei gian bi tri hoan.

const FPS = 60;
const TICKS = 1000/FPS;

var lastUpdateTime;
function gameLoop ()

{

var diffTime = Date.now() - lastUpdateTime;

var numOfUpdate = Math.floor (diffTime/TICKS) ;

for(var i = 0;1i < numOfUpdate;i++) {
processInput () ;
updateGame () ;

}

if(diffTime >= TICKS)
draw () ;

lastUpdateTime += TICKS * numOfUpdate;
diffTime -= TICKS * numOfUpdate;

var sleepTime = TICKS - diffTime;
setTimeout (gameLoop, sleepTime) ;

}

Néu ban st dung requestAnimationFrame cho vong l&p game, ban sé& khong can quan tam dén viéc

tinh toan gia tri sleepTime.

4. Vi du hoan chinh

Kiém tra vi du nay va so sanh véi cac phwong phap trudc dé, thuc hién mét vai céng viéc “qua

tai” nao d6 trén trinh duyét va ban sé thay khac biét:

const FPS = 6;

const TICKS = 1000 / FPS;
var startTime;

var expectedCounter = 0;
var lastUpdateTime;

var actualCounter = 0;
var output;

function gameLoop ()
{
var diffTime = Date.now() - lastUpdateTime;
var numOfUpdate = Math.floor (diffTime/TICKS) ;
for(var 1 = 0;1 < numOfUpdate;i++) {
updateGame () ;

}
if (diffTime >= TICKS)
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draw () ;

lastUpdateTime += TICKS * numOfUpdate;
diffTime -= TICKS * numOfUpdate;

var sleepTime = TICKS - diffTime;
setTimeout (gameLoop, sleepTime) ;

}

function updateGame () {
actualCounter++;
}
function draw() {
var s = "Actual updates: "+actualCounter;

s += "<br/>Expected updates: "+Math.floor ((Date.now()-startTime) /TICKS) ;

output.innerHTML = s;
}

// onLoad

output = document.getElementById ("output");
startTime = Date.now() ;

lastUpdateTime = startTime;

gameLoop () ;

Output:

Actual updates: 1323
Expected updates: 1323

Il. Kiém tra va cham: hinh tron va chir nhat

Thong thuong cac ddi tuong trong game s& dugc xac dinh va cham bing cach dwa chung vé mot
dang hinh hoc co ban nhu hinh chir nhat, hinh tron. Bai viét nay s€ giip ban céach tinh toan dé
kiémtra va cham gilra hai loai hinh hoc nay.

1. Giira hai hinh chir nhat

Phuong phap: kiém tra tirng dinh ctia hinh niy c6 nim bén trong hinh kia khong,

Rect.prototype.collideWidthRect = function(rect) {
return this.contains(rect.left,rect.top) ||
this.contains (rect.right, rect.top) ||
this.contains (rect.right, rect.bottom) ||
this.contains (rect.left, rect.bottom);
}
Cach trén khong phai cach nhanh nhat, vi vdy ban c6 thé dung cach sau, don gian va hi¢u qua
hon:
Rect.prototype.collideWidthRect = function(rect) {
return ! (this.left > rect.right ||
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this.right < rect.left
this.top > rect.bottom

(N
I
this.bottom < rect.top):;

}

2. Gitra hai hinh tron

Phurong phap: Boi vi moi diém ndm trén dudng tron cach déu tim, nén viéc kiém tra va cham
gitta hai hinh ton s€ duoc xiac dinh duya vao khodng cidch tam gita chung
Pé xac dinh khoang cach giita hai diém, ta dya vao dinh 1y Pythagoras (Pythagorean theorem) .
Ta coi khoang cach giita hai diém 13 duong chéo ctia mot tam giac vudng. Vay do 16n ctia dudng
chéo nay la:

c? = a? + b2
=> c = sqgrt(a? + b?)

Circle.prototype.collideWithCircle = function(circle) {
var dx = this.cx - circle.cx;
var dy = this.cy - circle.cy;

return Math.sqrt (dx*dx + dy*dy) <= this.radius+circle.radius;
}
Trong minh hoa dudi day, hai hinh tron ¢6 mau mac dinh la xanh 14, khi va cham nhau, ching sé€
chuyén sang mau do.

3. Giira hinh tron va hinh chir nhat

Phuong phép: Goi C 1 tim va R 13 ban kinh hinh tron. Ta s& tim cach xac dinh diém A 13 diém
gin nhit thuoc hinh chit nhat dén tdm C. Sau d6 so sanh d6 16n cua CA v6i R
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Khoang cach gitta tim C hinh tron va diém A ctia hinh chit nhat duoc minh hoa nhu hinh duéi
day. Khi tim hinh tron nim bén trong hinh chit nhit, thi ¢iém C va A s& tring nhau.

' C2 '
C1 | ¢ | i)
[ G | \ : / | . |
._. /' -.\\ : /, 4 ‘\\! //
N » \\:_/ ) N u"
.- e I
' Cé6 \ —
K e ) C4
o
S—
[ CS \
‘ r's ‘|

Goi rect la hinh ch nhat can xac dinh va cham. Ta cé thuat toan dé xac dinh diém A nhw sau:

- B1: Gan A bang vai C.
- B2: Néu C.X < rect.Left, dat A.X = rect.Left. Ngwoc lai néu C.X > rect.Right, dat A.X =

rect.Right.
- B3: Néu C.Y < rect.Top, dat A.Y = rect.Top. Nguwoc lai néu C.Y > rect.Bottom, dat A.Y =

rect.Bottom.
Khi da c6 diém A, ta lai dung cdng thirc Pythagoras dé so sanh v&i ban kinh ca hinh tron.
Circle.prototype.collideWithRect = function(rect) {

var px = this.cx;
var py = this.cy;

if(px < rect.left)
px = rect.left;
else if(px > rect.right)
px = rect.right;

if(py < rect.top)
py = rect.top;
else if (py > rect.bottom)
py = rect.bottom;

var dx = this.cx - px;
var dy this.cy - py;

return (dx*dx + dy*dy) <= this.radius*this.radius;
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I1l. Kiém tra mét diém nam trén doan thang

C6 nhiéu cach dé kiém tra mot diém c6 thudc duong thing (twong ty voi doan thing) hay khong:
bang cach sir dung cac cong thirc hinh hoc hodc thuat toan v& duong thing,... Ngoai nhitng cach
trén, ta s& gii thiéu mot phwong phap don gian nhat i str dung phép so sanh goc dé giai quyét
van dé nay.

Trong demo sau, khi ban di chuyén chudt ngang én trén doan thiang, ban s& doan thing chuyén
sang mau do.

Y twong:

Ta c6 doan thing AB tao nén goc o (so v6i phwong ngang hodc phurong bat ki), va moi diém
thuoc AB déu tao nén goc o so v&iphwong ngang.

Hay ndi cach khac, ta xem doan thaing AB Ia dudong chéo ciia mot tam gidc vudng ABM. Ti 1¢
giita hai canh goc vudng cta tam giac ndy s& bang véi ti 1& hai canh goc vudng tao boi tam gic
vuong AXN. Minh hoa nhu hinh duéiday:

[
[
[
[
[
1
|
1
|
|
N

Nhu vay viéc xac dinh mdt diém X ¢6 thuoc AB hay khong chi can dua vao 2 yéu t6:

(1) X phai nim trong ving hinh chit nhit duoc tao béi duong chéo AB (ngoai tiép tam gidc
ABM).

(2) Goc XAN va BAM phaibang nhau.

Ngoaira, do vi€c so sanh la kiéu sb thuc va co thé do do rong cua doan théng khic nhau nén ta
can chap nhan mét gia trisai s6 EPSILON nao do.
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Mubn chinh xac hon khi 46 rong cta doan thang thay ddi, ban c6 thé tinh goc sai s6 cho phép
bang cach dya vao ' d6 rong doan thing va khoang cach AX dé tinh. Tuy nhién, diéu niy khong
quan trong im va lam cho viéc kiém tra ton thém chi phi.

Dé don gian, ta s& tinh ti ¢ (tan) thay vi tinh goc a:

Line.prototype.contains = function(x, y) {
1f( x < Math.min (this.handlerl.cx,this.handler2.cx
x > Math.max (this.handlerl.cx,this.handler2.cx
y < Math.min (this.handlerl.cy,this.handler2.cy
y > Math.max (this.handlerl.cy,this.handler2.cy
return false;
var dx = this.handlerl.cx-this.handler2.cx;
var dy = this.handlerl.cy-this.handler2.cy;
var tanl = Math.abs (dy/dx);
var tan2 = Math.abs((y-this.handlerl.cy)/ (x-this.handlerl.cx));
return Math.abs (tanl - tan2) < EPSILON;
}

IV. Vector 2D co ban

Ung dung cta vector rat quan trong trong linh virc p trinh game va d6 hoa. Thong qua vector,
ta c6 thé mod phdong duogc cac chuyén dong, tinh toan luc, huéng di chuyén sau khi va cham,...

1. Khai niém

“...mdt vecto la mot phan tir trong mét khéng gian vecto, dwoc xdc dinh boi ba yéu té: diém dau
(hay diém goc), hidng (gom phirong va chiéu) va do lom (hay do dai).” (Wikipedia)

Tir mot doan thing AB ta c6 thé xac dinh duoc vector (ma gid):

uroot=A;
u.x=B.x-A.X;
uy= B.y-Ay,

u.length = sqrt(u.x*u.x+u.y*u.y): // |u|

2. Vector don vi (Unit Vector, Normalized Vector)

Vector don vicua u la vector cé chi€udai bang 1 va ki hi¢u 1a 0. Vector u sau dugce goi la vector
don vi cua vbang cach tinh (ma gid):

a=ul|ul
Nhu vay:
|0 =1
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3. Tich vo hwéng (Dot product, Scalar product)
Phép toan tich v hudng ciia hai vector dugc bidu dién ddu chim (nén dugc goi dot product) va
duoc tinh nhu sau:

v.u=|v||[u/cosd
=vliul + v2u2 + ... + vnun

V6i0 (theta) I goc gitra v, u va n 1a chiéu ctia khong gian.
Tir cong thire trén, ta ¢6 thé tinh duoc 0:

cost = (v.u)/(|v||u])
0 = arccos(cos0)

4. Phép chiéu (Projection)

Mot tmg dung khac cua tich v hudng 1 tinh phép chiéu ctia mot vector nay én vector khéc.
Twong tu nhu viée chiéu mot vector v thanh 2 gia tri x va y 1én truc Oxy. (Hinh tir wikipedia)

A cos6

Ap = ||A]| cosBisthe scalar projection of A &

onto B,
SinceA_ . B = ”AH ”B” COs A, then
A-B

A=
B

Mot vector a dugce goi I vector chiéu cua v I€n u néu nhu né cé cung phuong véi u va cé do 1on:

la] = |v|cosO
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Tong quéat hon voi hai vector bat ki, xét bi¢u thirc:
la] = |v|cosO

Vi u 1a vector tao voi v mdt goc 0, tir cong thuc:
cost = (v.u)/(|v||u])
Suy ra:

lal = [vi(v.u)/(vilul) = (v.u)/Iv

Vay ta da tinh dugc dd 16n ctia vector v chi€u trén vector u. Tir gia tri [x| ndy, ta c6 thé tinh dugc
vector x bang cach nhan vdi vector don vi ctia u:

a=|ald

5. Hién thwc véi javascript

Mot dbi twong Line duwoc biéu didn boi 2 diém dau (pl) va cudi (p2) ctia mot doan thang. Tir hai
di€m nay, ta c6 phuong thirc getVector() dé lay v€ mdt doi twong vector cia doan thang,

Line.prototype.getVector = function() {
var x = this.p2.x-this.pl.x;
var y = this.p2.y-this.pl.y;

return {
X: X,
Yi Yy
root: this.pl,
length: Math.sqgrt (x*x+ty*y)
i
}

Phuong thirc update() sau duoc goi mdi khi mot doan thing bi thay dbi:

function update () {
var vl = linel.getVector();

var v2 = line2.getVector();

// normalize vector v2
v2.dx = v2.x/v2.length;
v2.dy = v2.y/v2.length;

// dot product

var dp = vl.x*v2.x + vl.y*v2.y;

// length of the projection of vl on v2
var length = dp/v2.length;

// the projection vector of vl on v2
var v3 = {
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x: length*v2.dx,

y: length*v2.dy,
}i
// the projection line
_line3.p2.x = 1line3.pl.x+v3.x;
_line3.p2.y = 1line3.pl.y+v3.y;

// calculate the angle between vl and v2
// and convert it from radians into degrees
_angle = Math.acos(dp/(vl.length*v2.length))*(180/Math.PI);
_angle = Math.round(_angle*100)/100;
}

Trong phin demo sau, ta thuc hién phép chiéu vector mau d6 Ién vector xanh la. Két qua cta
phép chicu 1 vector mau xanh lam. Ban c6 thé thay d6i huéng va d§ 16n cua vector bang cach
nhan nhan va ré chudt vao dau mii tén.

Xem Demo.

Theta: 45.5°

V. Khoang céch tir diém dén doan thang

Dua vao phép chiéu tir tich vo huéng (Dot product) ctia hai vector, ta ¢ thé tinh dugc khoang
cach tir mot diém dén mot duong théng, doan théng.

Bai toan: Tim khoang cach tir diém C dén doan thing AB.

Giai quyét:

Ta sé& tinh vector chiéu ciia AC 1én AB va goi i AH. ViCH vudng goc véi AB va khoang cach
tir C dén AB chinh 13 CH. Nhu vay ta tinh dugc khoang cach tir mot diém dén mot dudng thing
chira AB.

Dé tim khoang cach dén doan thing, ta can xac dinh H ¢6 thuéc AB hay khong.

Ta xem lai mot chut vé tich v6 hudng ctia hai vector.
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Két qua cua tich vé hudng co 3 khoang gia tri dé ta c6 thé wdc hrgng duoc goc giita hai vector
(b6 qua chiéu am/duong):

Case 1 (Dot product < 0): Géc giita hai vector 16n hon 90 d¢. Diém H nam ngoai AB.

Case 2 (Dot product = 0): Hai vector vudng goc véi nhau (90 d6). Piém H tring véi A.

Case 3 (Dot product > 0): Goc giita hai vector nhd hon 90 d. Piém H c6 thé nam trong AB hoic
khong, Diém H s& nim ngoai AB néu nhu d6 dai AH > AB.

Range of the Dot Product

Ma nguon:

function pointLineDistance () {

// v1: AC
// v2: AB
// v3: AH
var vl _linel.getVector ()

var v2 _line2.getVector();
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// normalize vector v2
v2.dx = v2.x/v2.length;
v2.dy v2.y/v2.length;

// dot product

var dp = vl.x*v2.x + vl.y*v2.y;

// length of the projection of vl on v2
var length = dp/v2.length;

// the projection vector of vl on v2
var v3 = {
x: length*v2.dx,
y: length*v2.dy,
}i
v3.length = Math.sqgrt (v3.x*v3.x+v3.y*v3.y);

// the projection line
line3.p2.x = line3.pl.x+v3.x;

_line3.p2.y = line3.pl.y+v3.y;

var d; // distance

// d = -1 means H does not lie on AB
if (dp < 0)
{
d = -1;
}
else

if(v3.length > v2.length)
d = -1;
else

{
var dx = vl1.x-v3.x;
var dy = vl.y-v3.y;
d = Math.sqgrt (dx*dx+dy*dy) ;

}

return d;

}

V1. Giao diém ciia hai dwong thang

Tir hai doan thing (hodc vector) trong mit phing 2D, ta c6 thé tim dugc giao diém cia chung dé
tinh toan cac goc phan xa va hudng di chuyén.

1. Tao phwong trinh dwong thang tir doan thang

Ta c6 hai diém A(xl,yl) va B(x2,y2) tao thanh mdt doan théng, dé tao dugc mot phuong trinh

duong thing tir hai diém nay, ta can tinh duoc d6 nghiéng cta duong thing (slope) theo cong
thirc:
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a=(y2-yl)/(x2-x1)

Thay thé x2, y2 bang haibién x,y:

a=(y-yl)(x-x1)
=>y-yl=a(x-x1)

Hay:
y=ax+ (yl —axl)
batb =yl —axl, taco:

y=ax+h

2. Tinh giao diém ciia hai dwong thang

Ta c6 hai phuong trinh dudng thing

(1):y=alx+bl
(2):y=a2x+ b2

Ta c6 thé tinh dugc giao diém cua chung bang cach tim giao diém x trudc:
alx+ bl =a2x+ b2;

=>x(al—-a2)=b2-bl
=>x= (b2 -Dbl)/(al —a2)

Khi dd c6 x, ta s& thé vao (1) hodc (2) dé tinh duoc y. Pé kiém tra hai doan thing c6 cat nhau
khong, ta chi can kiém tra diém {x,y} thudc ca hai doan thing hay khong. Ngodi ra ta can loai
trir truong hop hai dudng thang song song hodc tring nhau, khi d6 gia tri slope ctia chung s&
bang nhau.
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3. Minh hoa véi HTMLS5 Canvas

Yy =-2%+370.7
=-01x+124 5

(Poan ma kha dai nén cé thé xem trén trang yinyangit.wordpress.com) .

VI1I. Vacham va phan xa

Pé tinh duoc huéng phan xa cta khi mot vat thé va cham vao mit phing, ta co thé dwa vao goc
nghi€éng ctia miat phang va vector theo tirng vung gia tri. Tuy nhi€n cach tong quat hon 1a st dung
cac phép toan trén vector dé thuc hién.

Xem Demo

1. Kiém tra hai doan thing cit nhau

Tur bai viét truée vé tim giao diém ciia hai duong thing, ta c6 thé kiém tra xem giao diém tim
duoc c6 phai 1 giao diém ctia hai doan thang hay khong. Cach kiém tra don gian 13 ban xem
diém nay c6 thudc ca hai phan bao hinh chir nhit ciia hai doan thing. Ta c¢6 phwong thirc kiém
tra nhu sau:

// detect if a point is inside the rectangle bound of this line

Line.prototype.insideRectBound = function(x, vy){
if( Math.min(this.pl.x,this.p2.x) - x > EPSILON |
x - Math.max(this.pl.x,this.p2.x) > EPSILON ||
Math.min(this.pl.y,this.p2.y) - y > EPSILON ||
y - Math.max (this.pl.y,this.p2.y) > EPSILON)
return false;
return true;
}
//
var intersected = linel.insideRectBound(x,y) && _line2.insideRectBound(x,y):
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2. Phuong phap

Trong hinh minh hoa sau, vector v 1a huéng di chuyén ctia vt thé va cham vao u. Vector phan
xa cua v 1a b. Tur vector b ta phan tich ra hai vector thanh phan la a va ¢ (nhu vaytaco a+c=Db).
Trong do: a: vector chiéu ctia v trén u. c: vector chiéu cta v trén dudng thang vudng goc véi u.
bay 1a vector phap tuyén cua u va c6 do dai bang khoang cach tir goc cua v dén u. Nhu vay dé
tim dugc vector phan xa b, ta chi can theo 4 budc:

1. Tim giao diém ciia hai doan thang (twong vng véi hai vector v va u).

2. Tim vector chiéu a ciia v trén u.

3. Tim vector phdp tuyén ciia u cé d¢ dai bang khodng cdch tir goc cuiav dén u.

4. Tinh téng vector ava c.

Xem mé ngudn minh hoa bang javascript tai trang sau dé thiy chi tiét hon:

http://yinyangit.wordpress.com/2012/04/10/gamedev-vector2d-va-cham-va-phan- xa/

V1I1.Va cham giira dwong tron va doan thing

Tim diém va cham ctia mot dudng tron véi doan thing va xac dinh huéng phan xa ctia di chuyén
théng qua cac phép toan trén vector.

1. Va cham

Pé xac dinh va cham, ta tinh toan khoang cach tir tim dudng tron dén doan thiang theo phuong
phap Tinh khoang cach tir diém dén doan thing va so sanh v&iban kinh cua dudng tron.
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Vi dy trong phan kiém tra khoang cach nay chua xét trudng hop va cham véi hai ddu cua doan
thang. Bdi vi viéc kiém tra phan xa khi va cham v&i dau doan thiang s€ can tinh toan thém mot
vai budc nén ta s€ bo qua.

Phuong thirc sau sé tra vé diém va cham cta trai bong v6i doan thing hodc null néu nhu khong
co.
Ball.prototype.findCollisionPoint = function(line) {

// create a vector from the point line.pl to the center of this ball.
var vl= {

x: this.cx - line.pl.x,

y: this.cy - line.pl.y
i

var v2 = line.getVector();

var v3 findProjection(vl,v2);
v3.length = Math.sqgrt (v3.x*v3.x+v3.y*v3.y);

var collisionPoint = null;

if(v3.dp>0 && v3.length <= v2.length)
{

var dx = vl1.x-v3.x;
var dy = vl.y-v3.y;
var d = Math.sqgrt (dx*dx+dy*dy) ; // distance

if (d>this.radius)
return null;

collisionPoint = {
x: line.pl.x + v3.x,
y: line.pl.y + v3.y
}i
// don't overlap
if(d < this.radius)
{
this.cx -=
(this.movement.x/this.speed) * (this.radius-d);
this.cy -=
(this.movement.y/this.speed) * (this.radius-d);
}
}

return collisionPoint;

}

2. Phan xa

Dua vao vector chuyén dong cua trdi bong va vector dugc tao ra tr doan théng, ta co thé tinh
duoc vector chuyén dong méi ctia bong (xem Vector2D: Va cham va phan xa).
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Ball.prototype.bounceAgainst = function(line) {

if (this.findCollisionPoint (line))
{

var vl = this.movement;
var v2 = line.getVector();
var v3 = findProjection(vl,v2);

// perpendicular vector of v2

var v4 = {
X: v2.y,
y: -V2.X
i
v4 = findProjection(vl,vi4);
vd.x = -vid.x;
vd.y = -vd.y;

// bounce vector
var vb = {
x: v3.x + vd.x,
y: v3.y + vd.y
i

v5.length = Math.sqgrt (vb.x*v5.x+v5.y*v5.y);

// normalize vector
v5 = {
x: v5.x/v5.length,
y: v5.y/v5.length
}i

this.setMovement (v5) ;

}
D61 voi viée kiem tra phdn xa khi trai bong va cham véi 1 diém (nhu hai dau cua doan thang),
ban can xac dinh mdt vector vudng goc voi duodng thing ndi tdm trai bong dén diém va cham va

coid6 1d mit phing va cham.

Minh hoa:
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IX. Vacham giita nhiéu dwong tron

Pé xac dinh hudng di chuyén ctia hai qua cau c6 khdi lwong khac nhau sau khi va cham, ta st
dung cong thirc cua dinh luat bao toan dong hrong trong mot h¢ co 1ap.

Xét trrong hop va cham trong khong gian mot chiéu (1D — cac vat di chuyén trén mot dudng
thang), ta goi m 1a khéi lwgng va van toc cua qua cau C, u 1 van toe trude khi va cham va v 1a
van tdc sau khi va cham. Tai thoi diém hai qua cauC1 va C2 va cham nhau, ta c¢6 cong thac:
mlul + m2u2 = mlvl + m2v2

Suy ra:

vl = (ul*(ml-m2) + 2*m2*u2)/(ml+m?2)

V2 = (u2*(m2-ml) + 2*m1*ul)/(ml+m?2)

Ta c6 thé ap dung cong thirc ndy trong khong gian hai chiéu (2D) dé tinh van téc theo mot
phuong xac dinh.

Bing cach chia vector van toc thanh hai vector thinh phin, mot vector uxl nam trén duong
thang chira hai tim C1 va C2 (phwong ngang), vector uyl con lai vudng goc voi vxl (phuong
doc).ta chuyén khong gian 2 chiéu thanh 1 chiéu theo phwong chira doan thing ndi hai tim
duong tron.
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C1

uxi

C2

var anglel = Math.atan2(ul.y, ul.x);
var uxl = ul.length * Math.cos(anglel-angle);
var uyl = ul.length * Math.sin(anglel-angle);

Ap dung cong thirc bén trén, ta tinh dugc vector van tdc méi theo phuong ngang 1 vx1. Do day
1a khong gian 1D nén van téc uyl s& khong anh huong.

var vx1 = ((balll.mass-ball2.mass)*ux1+(ball2.mass+ball2. mass)*ux2)/(balll. mass+ball2.mass);
var vyl = uyl,

Pi c¢6 hai vector thanh phan i vx1 va vyl, ta can chuyén lai cac vector m&i nay sang khong gian
2D va hop thanh vector vector chuyén dong méi Ia v1. Do vector vx1 vudng goc voi vyl nén ta
can cong voi angle mot goc 90 do hay P1/2. O day, angle i goc tao boi doan thing ndi hai tim
duong tron.

var vl = {};
v1.x = Math.cos(angle)*vx1+Math.cos(angle+Math.P1/2)*vy1,;
vl.y = Math.sin(angle)*vx1+Math.sin(angle+Math.P1/2)*vy1;

1. Xir ly va cham cia nhiéu dwong tron

Cach don gidn nhéat va co do phirc tap twong dbi nhd (s6 1an &p la n(n-1)/2) trong viéc kiém tra
va xr ly va cham cho nhiéu déi tuong la st dung hai vong l&p [6ng nhau theo dang sau:

for(var i=0;i< balls.length;i++)

{

for (var j=i+1;3j< balls.length;j++)
checkCollision( balls[i], balls[j]);
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Ham checkCollision:
function checkCollision(balll,ball?2) {

var dx = balll.cx - ball2.cx;
var dy balll.cy - ball2.cy;

// check collision between two balls
var distance = Math.sqgrt (dx*dx+dy*dy) ;
if (distance > balll.radius + ball2.radius)

return;

var angle = Math.atan2 (dy,dx) ;

var ul = balll.getVelocity();

var u2 = ball2.getVelocity();

var anglel = Math.atan2(ul.y, ul.x);

var angle?2 = Math.atan2(u2.y, u2.x);

var uxl = ul.length * Math.cos(anglel-angle);

var uyl = ul.length * Math.sin(anglel-angle);

var ux2 = u2.length * Math.cos(angle2-angle);

var uy2 = u2.length * Math.sin(angle2-angle);

var vx1l = ((balll.mass-
ball2.mass) *uxl+ (ball2.mass+ball2.mass) *ux2)/(balll.mass+ball2.mass);

var VX2 = ((balll.mass+balll.mass) *uxl+(ball2.mass-
balll.mass) *ux2)/(balll.mass+ball2.mass);

var vyl = uyl;

var vy2 = uy2;

// now we transform the 1D coordinate back to 2D

var vl = {}, v2 = {};

vl.x = Math.cos(angle) *vxl+Math.cos (angle+Math.PI/2) *vyl;

vli.y

Math.sin (angle) *vxl+Math.sin (angle+Math.PI/2) *vyl;

v2.x = Math.cos (angle) *vx2+Math.cos (angle+Math.PI/2) *vy2;
v2.y = Math.sin (angle) *vx2+Math.sin (angle+Math.PI/2) *vy2;

balll.velocity = vl;
ball2.velocity v2;

}

X. Kiém tra va cham dwa trén pixel

Céac dbi twrong dd hoa (hodc hinh anh) trong game thuong dwgc mot gidi han trong mot khung
bao hinh chit nhat ¢ nén trong sudt (pixel ¢ alpha = 0). Nhu vay dbi vdi cac d6i tuong phirc tap
va muon kiém tra va cham chinh xdc, ta can kiém tra cac pixel c6 d¢ alpha > 0 cua hai doi tuong

d6 hoa c6 cuing nim trén mot vi tri hay khong,
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1. Mot wrapper cua Image

Pé tién xir Iy cac hinh anh trong canvas dudi dang mot d6i twong trong game vdi cac chirc ning
can thiét, ta tao mot 10p ImageObj chira bén trong mot dbi twong Image dé hru trit hinh anh.
Phuong thirc quan trong ma ImageObj phai c6 i draw(), tuy nhién viéc nap anh co thé dién ra
khda TAu vi vAy ta can mdt cach thac xt¢ 1y truong hop nay.
Ching han ta s& viét ra mot dong thong bao thay thé cho anh véi kich thuéc mic dinh trong
truong hop anh chua dugce tai xong:

function ImageObij () {
//
this.draw = function (context) {
if (ready) {
context.drawImage (this.img,this.left,this.top);
}
else(
// image has not finished loading
// draw something useful instead
context.save () ;
context.fillText ("Image is not
ready", this.left+10, this.top+10);
context.restore();
}
context.strokeRect (this.left,this.top,this.width, this.height);
context.stroke () ;
}i
//
}

Chua du, dé d6i tuong ImageObj c6 thé tir v& lai sau anh duoc nap xong, dong thoi lay dugc ddi
twong ImageData (chira mang cac pixel), ta s& viét mot sd 1énh xur Iy trong su kién onload cua
Image.

function ImageObj () {

//
var self = this;
this.img.onload = function () {

self.width = this.width;
self.height = this.height;
ready = true; // this image is ready to use

// draw image after loading
context.clearRect (self.left,self.top,self.width,self.height);
self.draw(context) ;
// get ImageData from this image
self.data =
context.getImageData(self.left,self.top,self.width,self.height) .data;
}i

this.img.src = url;
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Do van d& bao mat, ta sé khong iy duogc ImageData ciia cac anh khong nim trong host hién tai
(khac host ma script dugc thuc thi).

2. Xac dinh vung giao hai hinh chir nhat

Thay vi lip qua toan bo hai hinh anh va kiém tra tirng pixel ctia ching. Ta s& gioi han lai phan
anh can kiém tra bang cich xac dinh ving giao giita hai hinh anh. Phin nay ciing gifip ta xac
dinh nhanh hai di twong c6 thé xay ra va cham hay khong.

function findIntersectionRect (imgl, img2) {

var rect = {
left: Math.max(imgl.left,img2.left),
top: Math.max (imgl.top,img2.top),
right: Math.min(imgl.left+imgl.width, img2.left+imgl.width),
bottom: Math.min (imgl.top+imgl.height, img2.top+timg2.height)

}i
if (rect.left>rect.right || rect.top>rect.bottom)

return null;
return rect;

Xem Demo.
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3. Kiém tra va cham

Néu da tim hiéu vé d6i tuong ImageData, ban biét rang cac pixel s& duoc Iuru trit trong mot mang
mot chidu. Mdi pixel bao gdm bdn phin tir dirng lién nhau trong mang theo thi tw 1a [Red,
Green, Blue, Alpha]. Nhu vay mét anh c6 kich thudc 20%30 s& c6 600 pixel va co6 600x4=2400
phan tir trong Image Data.

function checkPixelCollision (imgl,img2) {

if(!imgl.data || !'img2.data)

return null;
var rect = findIntersectionRect (imgl, img2) ;
if (rect)

{

// this array will hold all collision points of two images
var points = [];
for (var i=rect.left;i<=rect.right;i++) {
for (var j=rect.top;j<=rect.bottom; j++) {
var indexl = ((i-imgl.left)+(j-
imgl.top) *imgl.width) *4+3;
var index2 = ((i-img2.left)+(j-
img2.top) *img2.width) *4+3;
if(imgl.data[index1+3]!=0 &&
img2.data[index2+3]!=0)
{
points.push ({x:i,y:3});
// you can exit here instead of
continue looping

}

return {
rect: rect,
points: points
i
}

return null;

}

Pé ting toc d6 kiém tra va cham, thay vi lip qua tirng pixel, ban c6 thé lip ngit quing n pixel
(theo ca 2 chidu ngang va doc) tiry theo mirc d6 yéu cau chinh xac ctia tng dung. Nhur vay s6 lan
lap dé kiém tra s& giam di 2n lan trong (rng. Dudi day 1a anh minh hoa viéc thay d6i budc ting
cta vong lap tir 1 €n 3. Vung mau doé 1a cac pixel c6 d¢ alpha > 0 thude ca hai anh:
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Step = 1 Step=3
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E. Ky thuatlap trinh Game — Nang cao

l. Cudn anh nénva ban dé (Map Scrolling)

Cudnban do 1a chirc nang khong thé thiéu trong nhirng game c6 ban do 16n vugt quéa kich thude
khung nhin (viewport) cua man hinh. Bai viét nady gitip ban tim hi¢u mét s6 phuong phéap dé tao
hi€u trng, cudn anh nén va ban do trong game.

1. Anh nén nhiéu tang

Mot phuong phap don giin va tao hiéu irng dep 1a sir dung anh nén nhiéu ting. Bang cach cho
mdi ting c6 téc dd cudn khac nhau, khung canh trong game tré nén co chiéu sau va that hon. S6
lrong tang nay thudng chi gidi han tir 2 &én 3 va cac ting nim bén dudi s& co tdc d6 cudn cham
hon.
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Ban co thé thdy nhiéu game c6 ban d6 rat 16n nhung anh nén chi lap di lip lai theo mot mau duy
nhat. Piéu nay duogc thuc hién bang cach sir dung mét anh nén cé kich thudc nho va duge ve lap
di lap lai trén viewport. Tuy theo kich thudc cta anh nén ndy ma ta st dung phuong phap vé
khac nhau.

Cach thong thuong 13 str dung mot anh nén c6 kich thudc bang viewport. Sau d6 ta chia anh nén
ndy thianh hai phan theo chié¢u doc dya vao mot duong phan cach:

- Cit phin anh nén tir vi tri dudng phan cach dén hét va v& 1én viewport tai vi tri {0,0}.

- Cit phan anh nén tir vi tri dau tién dén duong phan cach (phin con lai) va v& 1én viewport tai vi
tri tiép ndi voi phin lac ndy.

// position that divide the background into two parts
offsetX++;
if (offsetX>width)

offsetX = 0;

// draw the first part

ctx.drawImage (bgimg, offsetX, 0,width-offsetX,height,0,0,width-offsetX,height);
// the second part

ctx.drawImage (bgimg, 0,0, 0ffsetX,height,width-offsetX, 0,0ffsetX,height);

3. ... va cudn that

Véi mdt ban dd 16n, viee cudn dé gilt nhan vat chinh cua game luén & gitta man hinh rat don
gian. Ta c6 thé xac dinh duoc toa do (left va top) trén ban do6 s€ dugc dung dé lam viewport bang
cach:

// inside Map object

// obj = character

this.offsetX = obj.left - viewWidth/2;
this.offsetY = obj.top - viewHeight/2;

Tuy nhién viéc thay d6i khung nhin lién tuc ¢ thé khién cho ngudi choi nhirc mit, mat tap trung
va anh huong dén hiéu sudt. Vi vay ta 4p dung mot giai phai 1 tao mot ving gidi han trong
viewport goi 1a “dead zone*. Khi nhin vt dichuyén nhing van nim trong viing niy, viewport sé
khong bi thay doi.

// inside Map object

var dx = obj.left - map.offsetX;
var dy obj.top - map.offsetY;

if (dx<this.deadzone.left)
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this.offsetX = obj.left - this.deadzone.left;
else if(dx+tobj.size>this.deadzone.right)

this.offsetX = obj.right - this.deadzone.right;
if (dy<this.deadzone.top)

this.offsetY = obj.top - this.deadzone.top;

else if(dy+obj.size>this.deadzone.bottom)
this.offsetY = obj.bottom - this.deadzone.bottom;

Xem Demo

Il. Tao Amimated Sprite

Sprite 14 mdt phwong phap dé tao cac ddi twgng chuyén dong tir mot hinh anh duy nhat. Bang
cach sap xép nhieu doi tuwong theo thir ty chuyén dong, sprite gitip cho viéc quan 1y tai nguyén va
xtr Iy hiéu qua hon so voi viée phai st dung nhiéu tap tin anh riéng I&.

Xem Demo.

Mot anh c6 thé gdm nhiéu sprite c6 cung kich thude hop lai v6i nhau. Vidu hinh dudi day ta co
thé thdy mdi hang 1a mot sprite hién thi chuyén dong ctia nhin vat theo phuong khéc nhau. Vay
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voi muc dich 13 tao 16p Sprite linh dong, ta phai cho phép né két hop duwoc nhiéu sprite voi nhau

va chuyén d6i qua lai giita cac sprite dé dang.

eges

o OF W oW

122
Fe8¢
22 R

function (data) {

M4 ngudn ciia 16p AnimatedSprite:

var AnimatedSprite =

this.init (data):;
this.isFinished = false;
this.currentSprite = null;
this.currentFrame = 0;
this.lastTick = 0;

}i

AnimatedSprite.prototype = {

data.frameHeight ||

data.isLooping;

true;

data.frameWidth;

this.frameWidth;

|| this.frameWidth;

|| this.frameHeight;

data.onCompleted;

start: function () {
this.isFinished = false;
this.currentFrame = 0;
}
init: function (data)
{
if (data) {
this.isLooping =
if (typeof this.isLooping!="boolean")
this.isLooping =
this.image = data.image;
this.frameWidth =
this.frameHeight =
this.sprites = [];
this.interval = data.interval;
this.left = data.left;
this.top = data.top;
this.width = data.width
this.height = data.hegiht
this.onCompleted =
}
b
addSprite: function(data) {

this.sprites[data.name]={
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name : data.name,

startFrame : data.startFrame || O,
framesCount : data.framesCount || 1,
framesPerRow

Math.floor (this.image.width/this.frameWidth)
}i

this.currentSprite = this.currentSprite |
this.sprites[data.name];

b
setSprite: function (name) {

if (this.currentSprite != this.sprites[name])

{
this.currentSprite = this.sprites[name];
this.currentFrame = 0;

b
update: function () {
if(this.isFinished)
return;
var newTick = (new Date()).getTime();
if (newTick-this.lastTick>=this.interval)
{

this.currentFrame++;

if (this.currentFrame==this.currentSprite.framesCount)
{
if(this.isLooping)
this.currentFrame=0;
else
{
this.isFinished = true;
if (this.onCompleted)
this.onCompleted() ;

}

this.lastTick = newTick;

b,
draw: function (context) {

if(this.isFinished)
return;
var reallndex =
this.currentSprite.startFrame+this.currentFrame;

var row =
Math.floor (realIndex/this.currentSprite.framesPerRow) ;
var col = reallIndex % this.currentSprite.framesPerRow;

context.drawImage (this.image, col*this.frameWidth, row*this.frameHeight,

this.frameWidth,this.frameHeight,this.left,this.top,this.width,this.he
ight);
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Dé st dung, ta ¢ thé tao mot 16p con cta AnimatedSprite dé cung cap cac chirc ning di chuyén,
kiémtra va cham. O dy ta tao mot 16p Character thira ké tir AnimatedSprite:

function Character (data) {

this.mapWidth = data.mapWidth;
this.mapHeight = data.mapHeight;

this.speedX = 0;
this.speedY 0;

this.init (data);

Character.prototype = new AnimatedSprite();
Character.prototype.update = function () {

var left = this.left+this.speedX;
var top = this.top+this.speedY;

var right = left+this.frameWidth;
var bottom = top+this.frameHeight;

if (left>0 && right<this.mapWidth)
this.left = left;
if (top>0 && bottom<this.mapHeight)
this.top = top;
AnimatedSprite.prototype.update.call (this);
}i

Sau d6 tao d6i tuong tir 16p Character anh bén trén dé minh hoa:

sprite = new Character ({
mapWidth: canvas.width,
mapHeight: canvas.height,
image: image,
frameWidth: 32,
frameHeight: 48,
interval: 100,
left: 10,
top: 10,

b

sprite.addSprite ({
name: "walk down",
startFrame: O,
framesCount: 4

)i

sprite.addSprite ({
name: "walk left",
startFrame: 4,
framesCount: 4
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sprite.addSprite ({
name: "walk right",
startFrame: 8,
framesCount: 4

)

sprite.addSprite ({
name: "walk up",
startFrame: 12,
framesCount: 4

|

sprite.setSprite("walk left");

setInterval (function () {
sprite.update () ;
canvas.width = canvas.width;
sprite.draw (context) ;

},1000/FPS) ;

1. Nap trwéc hinh anh va tai nguyén

bbi véi nhitng game su dung nhiéu hinh anh (am thanh, video,...), ta can phai nap toan bd cac
anh can thiét trudc khi vao game. Bai viét ndy cung cap mot gidi phap don gidn cho viéc nap

trude cac hinh dnh dé sir dung trong mdt canvas game.

T vi du & trang HTML5 Canvas Image Loader Tutorial, ta b sung thém event cho phép cap
nhat tién trinh nap anh (onProgressChanged). Dwa vao cach ndy, ban ciing c¢6 thé thay doi dé

giip viéc nap va quan ly cac loai tai nguyén khac dugc thuan tién:
function ImgLoader (sources,onProgressChanged, onCompleted) {

this.images = {};
var loadedImages = 0;
var totalImages = 0;
// get num of sources
if (onProgressChanged || onCompleted)
for (var src in sources) {
totalImages++;
}
var self = this;
for (var src in sources) {
this.images([src] = new Image();
this.images([src].onload = function|()
loadedImages++;
if (onProgressChanged)
{
var
Math.floor ( (loadedImages/totalImages) *100) ;

{

percent =

onProgressChanged (this,percent) ;

}

if (onCompleted && loadedImages >= totallImages)
onCompleted(self.images);

}

this.images([src].src =

Cach str dung:

sources|[src];
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window.onload = function (images) {
var canvas = document.getElementById("myCanvas"):;
var context = canvas.getContext ("2d");

var barWidth = 200;
var barLeft = (canvas.width-barWidth) /2;
context.fillRect (barLeft,10,barWidth, 18);

context.fillStyle = "blue";

var sources = {
imgl: "Spring/img (1) .Jjpg",
img2: "Spring/img (2).3jpg",
img3: "Spring/img (3) .jpg",
img4: "Spring/img (4) .jpg",
img5: "Spring/img (5) .jpg",
img6: "Spring/img (6).Jjpg",

}i

var left = 100;

var foo = new ImgLoader (sources,

function (image, percent) {

context.drawlmage (image, left, 55, 50,50);

//context.clearRect (0,0,200,30);

context.fillStyle = "blue";

context.fillRect (barLeft, 12, percent*barWidth/100,12) ;

context.fillStyle "white";

context.fillText ("Loading:
"+percent+"%",barLeft+10,22);

left+=60;

b
function (images) {

// completed
}

}i

Minh hoa:

Loading: 86%

IV. Phoéng to/thu nhé game bang nut cudn chudt

DPé thay d6i kich thudc ndi dung trong canvas, cach tot nhit 1a st dung phuong
thirc context.scale(double x, double y) dé thiét lip mot ti 1é co gidn khi v& bang context. Phuong
thirc ndy gitip hinh anh trong canvas van giir dugc d6 nét nhur voi cac anh vector (khong nhu viée
ban thay d6i kich thudc cua canvas biang CSS hoic chic ning zoom cuia trinh duyét).
B&i vi cach trén qua don gidn nén ta sé dirng lai tai day va tap trung vao phan x& ly thi cong. Qua
do, ban co thé ap dung cho nhitng nén tang game khac khéng hé tro tranformation.
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Ban c6 thé 4p dung cach lam trong vi du nay cho nhitng Gmg dung twong tu, chil yéu 1a thay doi
kich thudc ctia mot don vi (CELL SIZE), ctia ddi trgng va thay ddi toa do.

Xem Demo

100%

- wheemou

£
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1. Sw kién Mouse Wheel trong javascript

Hoat dong cua nut cudn chudt dugce xac dinh bdi mot gia tri delta léy duoc tir tham sd event cta
su kién mousewheel (hoac DOMMouseScroll trén Firefox). Gia tri nay cho biét chidu va do 1on
vong quay ctia banh xe. Ban c6 thé doc mdt bai hudng din cu thé tai Mouse wheel programming
in JavaScript.

Trong vi du ndy ta chi quan tim dén chiu quay ctia banh xe: v&i gid tri am, ta giam kich thudc
ndidung bén trong canvas di 1/2 va vdi gia tri duong ta tding nd lén 2 lan.

function canvas_mousewheel (e) {
var delta = 0;
if (l'e) /* For IE. */
e = window.e;
if (e.wheelDelta) { /* IE/Opera. */
delta = e.wheelDelta/120;
} else if (e.detail) { /** Mozilla case. */
delta = -e.detail/3;
}
if (delta)
{

map.changeZoom(delta) ;

_ball.setZoom( map.zoom) ;
draw () ;

}

if (e.preventDefault)
e.preventDefault () ;

}

2. Thay d6i kich thwéc ban do

Trong cac vi du sir dung ban do, ta dinh nghia mot hing CELL SIZE quy dinh kich thuéc ctia
mot 6 theo pixel. Nhu vay dé thay doi kich thude ban dd khong co gi phire tap.

Trong vidu nay ta tao mot thudc tinh zoom=1 xac dinh ti € kich thudc ban dau. Gia tri t6i thiéu
né c6 thé nhan dugc 1a 0.5 va 16n nhat 14 4:

Map.prototype = {

changeZoom : function (zoom) {
if(zoom == 0 || (zoom<0 && this.zoom<=0.5) | (zoom>0 &&
this.zoom>=4))
return;
this.zoom *= zoom < 0 2?2 0.5 : 2;

this.reset () ;

1y

reset : function()

{
this.cellSize = CELL SIZE*this.zoom;
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this.width = MAP WIDTH*this.cellSize ;
this.height = MAP HEIGHT*this.cellSize ;

}
//
}

Phuong thire reset() trén thuc hi¢n cp nhat ba thudc tinh quan trong ctia ban dd khi thay dditi 1é
kich thudc.

3. V& tirng vung ban do

V6i dir liéu ctia ban do dugc hru trir trong mot mang hai chiéu. Ta can xac dinh dugc vi tri, s0
lrong dong va cot can dugc hién thi va chi vé€ vung nay 1én canvas.

// draw method

var col = Math.floor (this.offsetX/this.cellSize);
var row = Math.floor (this.offsetY/this.cellSize);
ctx.fillStyle = "black";

for (var i=col;i<col+Math.floor (this.viewWidth/this.cellSize)+1;1i++)

{
if (this.data[i])
for (var j=row;j<row+Math.floor (this.viewHeight/this.cellSize)+1;Jj++)
{

if(this.datal[i][j]1==1)
ctx.fillRect (i*this.cellSize -
this.offsetX,j*this.cellSize -this.offsetY,this.cellSize ,this.cellSize );
}
}

Neéu st dung anh nén dé€ v€, ban can chia toa d¢ va do 16n ctia vung anh cho ti I€ zoom. Vi ti €
zoom cang 16n, ving anh dugc v& cang nho va nguoc lai:
ctx.drawImage (this.background, this.offsetX/this.zoom,this.offsetY/this.zoom,t

his.viewWidth/this.zoom, this.viewHeight/this.zoom,0,0,this.viewWidth, this.vie
wHeight) ;

4. Ap dung cho cac nhan vt trén ban do

Mbi nhian vat hay dbi tuong duoc thém vao ban dd cling can duoc thay ddi kich thude va vi tri
tuong ng vdi ti 1€ zoom. Ta c6 thé tinh duoc toa do (left, top) mdicua doitwgng bang cach:

new_left = old_left/old_zoom*new_zoom
new_top = old_top/old_zoom*new_zoom

this.setZoom = function (zoom) {
if (this.zoom!=zoom)

{
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this.size BALL SIZE*zoom;

this.left this.left/this.zoom*zoom;
this.top = this.top/this.zoom*zoom;
this.right = this.left + this.size;
this.bottom = this.top + this.size;
this.zoom = zoom;

}s

V. Thay déi kich thuéc Canvas theo trinh duyét

Mot trong nhitng yéu cau thuong thay ctia game 1 thay doi kich thudc cira cira s6 game theo
trinh duyét. Viéc thay doi ndy cin dam bao téc do ciia game khong bi anh hudng ciing nhu hinh
anh khong bi bién dang (giir nguyén ti 18 chiéu cao vao rong).

Mot trong nhitng lgi thé cua cac trinh duyét hién dai 1a hd trg tinh ninghardware accelerated cho
canvas. V&icung mot pixel, trinh duyét co thé hién thi canvas & nhiéu kich thudc khac nhau.

Vi du nhu ban gin canvas.width = 200 va canvas.height = 100, nhu vdy canvas co tat ca 20000
pixel Va ban c6 thé ting gap doikich thudc cta canvas Ién nhung lrong pixel ma ban thao tic
v&i canvas van chi 1a 20000. Hay n6i cach khac, viéc xir Iy va vé& canvas vdi cac kich thude khac
nhau d3 duoc bd xir 1y @6 hoa (GPU) thuc thi mdt cach ty dong.

Ta phan biét kich thwéc thwe va kich thwéc hién thi cia canvas. Kich thude thuc cia canvas
dugc gan thong qua hai thudc tinh 1a width va height:

canvas.width = 200;
canvas.height = 100;

Kich thwée hién thiclia canvas duge xic dinh thudc tinh style.width va style.height (bang
javascript hodc CSS):

canvas.style.width = “400px”;
canvas.style.height = “200px”;

Do nét cua canvas phu thudc vao kich thude thyc ctia nd, vi vy hay gitt mét ti 1€ wira phai gitra
hai loai kich thudc nay.

1. biéu chinh canvas thao kich thudc trinh duyét

Mot vi dudon gidn dé ban ap dung khi can thiét. Khong chi cho canvas, ban co thé sir dung cach
nay dé hién thi hinh anh, video, ... (nhr xem anh slideshow).
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|__i Auto resize Canvas to fit Window el

i i Auto resize Canvas to fit Window l + l

Go to a Website C -.“ Google pe ﬁ‘ n’ f‘ 1

function fitSize (canvas) {
var ratio = canvas.width/canvas.height;
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var width = window.innerWidth-5;
var height = window.innerHeight-5;

if (width/height>ratio)
width = height*ratio;
else
height = width/ratio;

canvas.style.width = width;
canvas.style.height = height;

canvas.style.top = (window.innerHeight-height)/2;
canvas.style.left = (window.innerWidth-width) /2;
}

VI. Stk dung Full Screen API
1.Giai thiéu

HTMLS5 cho phép ban c6 thé dwa mot thinh phan/thé cua trang vao trang thai hién thi fullscreen
(khac voi ché do fullscreen cua trinh duyét (F11)). Ngoaira, banco thé sur dung CSS dé thay dbi
cach hién thi ciia thanh phan khi nd ¢ trong trang thai fullscreen.

API nay gbéi gon trong 5 muc sau:

o element.requestFullScreen(): Phuong thirc kich hoat trang thai fullscreen ctia mdt thanh

phan trong trang web.

e document.cancelFullScreen(): Phuong thirc huy bo trang thai fullscreen.

« document.fullscreenchange : Su kién duoc kich hoat khi trang thai fullscreen thay doi.

« document.fullScreen: Thudc tinh boolean ding dé kiém tra trang thai fullscreen.

« :full-screen: Mot pseudo-class ctia CSS dung dé dinh nghia cach hién thi cta thanh phan.
Hién tai API nay chi méi dugce hé tro trén Mozilla (Firefox) va WebKit (Chrome/Safari). Ban
can str dung cic tién t6 (vendor) 1a webkit vd moz cho mdi phuong thirc hay thudc tinh, style bén
trén dé 4p dung cho timg loai trinh duyét.

Néu can thiét, ban cé thé thém trude hai vendor ms va o dé chung co thé hoat dong duoc sau khi
IE, Opera tich hop API nay:

Phuong thirc enterFullScreen():
function enterFullScreen (id) {
var element = document.getElementById(id) ;

element.requestFullscreen ? element.requestFullscreen()
element.mozRequestFullScreen ? element.mozRequestFullScreen()

element.webkitRequestFullScreen ?
element.webkitRequestFullScreen ()
alert ("Fullscreen API is not supported in this browser");
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Phwong thirc exitFullScreen():

function exitFullScreen () {

document.exitFullscreen ? document.exitFullscreen ()
document .mozCancelFullScreen ? document.mozCancelFullScreen ()

document .webkitCancelFullScreen ?
document .webkitCancelFullScreen ()
alert ("Fullscreen API is not supported in this browser");

Sw kién fullscreenchange va thudc tinh fullScreen:

document.addEventListener ("fullscreenchange", function (e) {
console.log (document.fullscreen) ;

)

document.addEventListener ("mozfullscreenchange", function (e) {
console.log (document.mozFullScreen) ;

});

document.addEventListener ("webkitfullscreenchange", function (e) {
console.log (document.webkitIsFullScreen) ;

)

CSS:

div:full-screen {
background-color: gray;

div:-moz-full-screen {
background-color: gray;

div:-webkit-full-screen {
background-color: gray;
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Press ESC to leave full-screen mode

You are in fullscreen mode.

<HTML>

<head>

<style>

#mydiv |
padding-top: 200px;
display: none;
height: 400px;
background: black;

}

#mydiv:full-screen { display: block; }
:full-screen hl { color: wheat; }

#fmydiv:-moz-full-screen { display: block; }
:-moz-full-screen hl{ color: wheat; }

#mydiv:-webkit-full-screen { display: block; }
:-webkit-full-screen hl{ color: wheat; }

</style>
<script type="text/javascript">
function enterFullScreen (id) {

var element = document.getElementById (id) ;

element.requestFullscreen ? element.requestFullscreen()
element.mozRequestFullScreen ? element.mozRequestFullScreen()

element.webkitRequestFullScreen ?
element.webkitRequestFullScreen ()
alert ("Fullscreen API is not supported in this browser");

}

function exitFullScreen () {
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document.exitFullscreen ? document.exitFullscreen()
document ..mozCancelFullScreen ? document.mozCancelFullScreen()

document .webkitCancelFullScreen ?
document .webkitCancelFullScreen ()
alert ("Fullscreen API is not supported in this browser");

}
document.addEventListener ("fullscreenchange", function (e) {
console.log (document.fullscreen) ;

)

document.addEventListener ("mozfullscreenchange", function (e) {
console.log(document.mozFullScreen) ;

)i

document.addEventListener ("webkitfullscreenchange", function (e) {
console.log (document.webkitIsFullScreen) ;

)

</script>
</head>
<body>
<center>
<div id="mydiv">
<hl>You are in fullscreen mode.</hl>
<input type="button" value="Exit full screen"

onclick="exitFullScreen ('mydiv')" />
</div>
<input type="button" value="Enter full screen"
onclick="enterFullScreen ('mydiv')"/>
</center>
</body>
</HTML>
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VII. Tao menu va chuyén déi giira cAc man hinh Game

M&i game duoc lim ra déu can cé man hinh chio mirng va cac menu dé gitip ngudi choi chuyén
doi gitta cac man hinh khac nhau nhu: gidi thiéu, choi game, hudng dan, tuy chon. Tur yéu cau
cua mot ban, ta s¢ hudng dan cach thyc hién phan nay mot cach don gian va nhanh chong.

Xem Demo

1. Lop Menultem

Mbidbi tuong Menultem twrong irng voi mot muc menu trén man hinh. Mgt ddi tuong thé nay co
thé chican4 gia tri xdc dinh toa d6 va kich thude. Tuy nhién dé dé thay doi va phat trién hon. Ta
tao thém mot sd thudc tinh va cung cép mdt sur ki€n onclick cho nob.

Dua vao thudc tinh isMouseOver, ta s& thay d6i mau sac hién thi ctia Menultem mdi khi chudt
duoc hover. Phan nay kha don gidn, chi can coi day la mot cau truc dir licudé hru cac gia tri ctia
mdt hinh chir nhat cuing vdi phuong thire vé d€ hién thi no.

function Menultem (data) {

this.left = data.left || O;

this.top = data.top || 0;

this.width = data.width || 100;
this.height = data.height || 30;
this.text = data.text || "Menu Item";
this.onclick = data.onclick;

this.right = this.left+this.width;
this.bottom = this.top+this.height;
this.centerX this.left+this.width/2;
this.centerY = this.top+this.height/2;

this.isMouseOver = false;

this.update = function () {

bi
this.draw = function (context) {
context.font = "lé6px Arial";
context.textAlign = "center";
if (this.isMouseOver)
context.fillStyle = "rgba(255,255,255,0.7)";
else
context.fillStyle = "rgba(255,255,255,0.2)";

context.fillRect (this.left,this.top,this.width,this.height);
context.fillStyle = "white";

context.fillText (this.text,this.centerX, this.centerY);
context.strokeRect (this.left,this.top,this.width, this.height);
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this.contain = function (x,y) {
return ! (x<this.left |
y>this.bottom) ;
}i
}

function Menultem (data) {

this.left = data.left || O;
this.top = data.top || 0;
this.width = data.width || 100;
this.height = data.height || 30;

this.text = data.text ||
this.onclick = data.onclick;

this.right = this.left+this.width;
this.bottom = this.top+this.height;
this.left+this.width/2;

this.centerX =

x>this.right | y<this.top |

"Menu Item";

this.centerY = this.top+this.height/2;

this.isMouseOver = false;
this.update = function () {

}s
this.draw = function (context) {

context.font = "lé6px Arial";
context.textAlign = "center";

if (this.isMouseOver)

context.fillStyle =

else

"rgba (255,255,255,0.7)";

context.fillStyle = "rgba(255,255,255,0.2)";

context.fillRect (this.left,this.top,this.width, this.height);

context.fillStyle = "white";

context.fillText (this.text,this.centerX, this.centerY);
context.strokeRect (this.left,this.top,this.width,this.height);

}i
this.contain = function (x,y) {
return ! (x<this.left |
y>this.bottom) ;
}s
}

2. Lop Screen

x>this.right [ y<this.top |

Lép nay 1a phan chinh ctia tao nén mot game. Mot game c6 thé dugce tao ra tr mot hodc nhiu
Screen va nguoi choi cd thé chuyén qua lai gitra cac Screen bang mdt vai ntiit bam nao do (trong

vidu nay la Menultem).

Lop Screen niy la noi quan 1y chinh va co thé coi 1a mdt game thu nho trong ing dung, Gidng
nhu moi vi du va moi ddi twong game ta tirng thuc hién, 16p nay s& gom hai phuong thirc chinh
la update() va draw(). Bén canh do6 ta c6 thé bo sung cac phuong thic dé bat dau va két thuc
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game. Vidu nhu start() va stop(). Viday la vi du tip trung vao viéc thiét ké menu va chuyén doi
gilta cac man hinh, cac doi tugng Screen ta tao chichira cac Menultem.

Chiy: Vimdi 1op Screen s& diang ki cac event onmousemove, onclick cho canvas, nén khi start()
mot Screen, ban can phai dang ki cadc event nay lai cdc event ndy. Néu khong no s€ bi overwrite
boievent tir cac Screen khac.

var CELL SIZE = 10;
var FPS = 10 ;
var WIDTH = 400;
var HEIGHT = 400;

function Screen (canvas) {
var timer;

var width = canvas.width;

var height = canvas.height;

var context = canvas.getContext ("2d");
this.items = [];

// this method/event is actived in the end of draw() method
this.afterDraw = null;

this.update = function () {
for(var i1=0;i<this.items.length;i++) {
this.items[i] .update();
}
}i

this.draw = function () {

context.fillStyle = "black";

context.fillRect (0,0,width,height);

for (var i=0;i<this.items.length;i++) {
this.items[1].draw(context);

}

if (this.afterDraw)
this.afterDraw (context) ;
}s
this.start = function() {
this.stop()
var self = this;
// register events
canvas.onclick = function (e) {
// raise the onclick event of each Menultem when it is
clicked
var x = e.pageX - this.offsetlLeft;
var y = e.pageY - this.offsetTop;
for (var i=0;i<self.items.length;i++) {
if(self.items[i] .onclick &&
self.items[i] .contain(x,y))
self.items[i].onclick(x,vy);
}
}s
canvas.onmousemove = function (e) {
// change the isMouseOver property of each Menultem
var x = e.pageX - this.offsetlLeft;
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var y = e.pageY - this.offsetTop;

canvas.style.cursor = 'default';

for (var i=0;i<self.items.length;i++) {
self.items[i].isMouseOver

self.items[i].contain(x,vy)
// change the cursor type to hand
if(self.items[i].isMouseOver)
canvas.style.cursor = 'pointer';

}
}s
timer = setlInterval (function () {
self.update() ;
self.draw();
},1000/FPS) ;
}i
this.stop = function () {
if (timer)
clearInterval (timer) ;
timer = null;
}i
this.addItem = function (item) {
this.items.push(item) ;
}s
}

3. Kiém tra két qua

Vay 1a xong hai 10p chinh ctia vi dy, ban tao mdt file HTML voi tén bét ki dé test véi ndi dung

bén dudi.

-

Help

Visit My Blogs
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F. Al trong game

I. Gidi thiéu

Al hay tri tué nhan tao duoc str dung trong rat nhiéu game, tir don gian dén phirc tap. Ty theo
tirng treong hop ma Al ¢6 thé tinh toan vi tri dé di chuyén, tim dudng di, phan tich trang thai dé
duara quyét dinh,. ..

Mot trong nhitng game thudc loai AI don gian nhat i tro choi Pong dugc phat hanh nim 1970.
Dang game bong ban nay cho phép ngudi choi ddu voi may bang cach diéu khién mot thanh
paddle doc dé don va danh tra bong. Va ban ciing c6 thé hinh dung duoc Al ctia may hoat dong
nhu thé ndo: chican thay doi vi tri ciia paddle 1én xudng theo trai bong.

Sau nay, nhirng thé loai game mdi ra doi doi hoi trinh do Al phai ndng én mot tim méi. Thudng
thdy nhit 13 cac thé loai game v&i thudt toan tim kiém trén cdu tric dir liéu dang ciy dé tim
duong di hay dua ra quyét dinh (decision tree). Trong cac thuat toan duyét ciy, tiy theo truong
hop va d6 16n cua dit liéu, 1p trinh vién co thé thay d6i va chon Iya thuat toan nhu Hill climbing,
Breadth First Search, Depth First Search, Best First Search, Iterative Depth First Search hay
tham chi ¢6 thé két hop mot, hai loai thudt todn véi nhau.

V6i game Rin San Moi, mot y tudng cia ta 13 ap dung Al trong game ndy dé nguoi choi co thé
dau v&i may. Nhu vay bai todn dat ra 1a phai lam sao dé con ran ma may di€u khién c6 the tim

duoc duong ngan nhat dén thirc an ma khong lao dau vao twdong hodac can nham than cia no.

I1.Phén tich dé lwa chon thuat toan

1. Khong gian dit li¢u nho:.
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O day chinh I kich thudc cta ban dd, v6i loai game nay thi chi gidi han trong khoang 50x50 6
la du.

2. Can tim ra dudng di ngin nht.

V6i hai yéu t6 nay, ban dé dang nhin ra lya chon giai thuat tim kiém theo chiéu sau (Breadth
First Search) 1d hop Iy nhit. Ta ciing c6 thé loai trir dé chon ra duoc thuat giai ddng:
- Hill climbing hay Best First Search: khong kha thi do can mot ham hrong gid hay heuristic. Vi
loai game ma vi tri hay trang thai nhin vat khong bi anh hudng nhiéu bdi cac yéu tb moi trudng
thi diéu nay khong can thiét, thim chi c6 thé dua ra két qua sai.

- Depth First Search hay Iterative Depth First Search: tim kiém theo chiéu sau theo kiéu may rui
¢6 thé khién nhan vat “di lac” qua da va Am cham thoi gian tim thdy con duong chinh xic. Hon
nita, két qua tim duogc c6 thé khong phai la duong di ngin nhit,

1. Thuat toan Breadth First Search

(Néu ban di quen thudc v&i thudt toan Breadth First Search, c6 thé bo qua phan niy.)
Co ché lam viéc cua thuit toan twong tw nhu vét dau loang, tim kiém nhitng diém gin nhét trude.
Ban c6 thé thiy mot vai game st dung ban d6 hay lién quan dén Al ciing c6 thé sir dung thuat
todn ndy. Mot vi du ban ¢ thé 4p dung thuat toan ndy 1a n-puzzle ma ta da cai dat bang thuat
toan A* dé giai quyét.

Trong giai thuat nay ta can dinh nghia cac thinh phan sau:

Open Danh sach chira cac vi tri chd duoc xét
Close Danh sach chira cac vi trida xét.

start Vitribat dau

goal Vi trikét thuc

n vi tri dang xét.

G(n) Tap cac vi tri co thé dén tir vi trin.

Hinh minh hoa (ngudn http://artint.info/html/Artint_54.html):
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Giai thuat dugc mo ta bang ma gia nhu sau:

Begin
Open := {start};
Close := g;
While (Open <> g) do
begin
n:= Dequeue (Open) ;
if (n=goal) then Return True;
Open := Open + G(n);
Close := Close + {n};
end;
Return False;
End;

Ta thay rang G(n) dwa vao tap Close dé kiém tra céc vi tri c6 can duoc kiém tra hay khong. Néu
ban cai dit hai tip ndy bang mot collection thi tdc d6 thuc thi s& twong ddi chdm vi phai thuc
hién tim ki€m phan tr trong danh sach.

Do vi du ctia ta ¢6 dang ban dd nén thay vi dung collection, ta s& str dung mang hai chiéu dé co
the truy xuat truc tiép dén mot phan tr dya vao vi tri. Khi d6 ta c6 thé ki€m tra thudc tinh cta
phan tir xem n6 da duoc duyét chua.

IV. Cé&c quy tiac trong game

Do c¢6 cach choi khic véi cic game cling loai nén ta cin dat thém mot vai quy tic dé xdy dung
game:

- Toc d6 di chuyén cta (con rin) ngudi choi va may phaibang nhau.

- Khi ca haidén dd an cung lic, wu tién cho nguoi choi ly duge no.
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- Hai con ran ¢6 thé di chuyén xuyén qua nhau (néu khong chiing c6 thé cin nhau va con bi cin
s& chét).

- Khi d6 dai con rin cua may dat dén mot mde nao do, nguoichoisé thua cudc.

- Pé giam muic do kho, do dai con ran ma may can dat duoc sé cao hon ngudichoi

Tam 6n, trong phﬁn to1 ta s€ thuc hién vi¢ce cai dat game nay tréen HTMLS-Canvas.

V. Xay deng mot lép Queue dwa trén mang

Viéc st dung thuat ltoén Breadth First Search (BFS) can phai st dung mot cAu trac dit lidu kiéu
hang doi (Queue) dé lam tap Open.

Dinh nghia:

“Hang doi (tiéng Anh: queue) 13 mdt cdu tric dir lidu dung dé chira cac dbi twgng lam viée theo
co ché FIFO (viét tit tr tiéng Anh: First In First Out), nghia 1a “vao trudc ra trudc
Trong hang doi, cac dbi twong c6 thé dugc thém vao hang doi bat ky luc ndo, nhung chi co ddi
twong thém vao dau tién méi dugc phép Ay ra khoi hang doi. Thao tic thém vao va Ay mdt doi
tuong ra khoi hang doi duoc goi lan luot 1a ‘enqueue’ va ‘dequeue’. Viéc thém mdt ddi tuong
luon dién ra & cudi hang doi va mot phin tir ludn dugc My ra tr dau hang doi”
(Wikipedia);

Trong javascript, ta c6 thé d& dang tao mot 16p Queue nhd nhitng phuong thirc sdn c6 ctia mang:

function Queue () {
var data = [];
this.clear = function () {
data.length = 0;
}

this.getLength = function () {
return data.length;

this.isEmpty = function () {
return data.length == 0;

this.enqueue = function (item) {
data.push (item) ;

this.dequeue = function () {
if (data.length == 0) return undefined;
return data.shift();

this.peek = function () {
return (data.length > 0 ? data[0] : undefined);
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V1. Caidat thuat toan Breadth First Search

Tdc d6 tim duong di trong game nay rat quan trong vi cang 1én level cao, viéc dichuyén ciia con
ran c6 thé 1én t6i 60 6 trong mdt gidy (twong tng FPS = 60) hay thim chi c6 thé cao hon. Néu
téc do qua cham co thé khién game bi “dirng” mdi khi thudt toan nay duoc s dung va té hon Ia
conrinsé lao dau vao tuong nhu mot chiéc xe mat phanh.

Néu khi test ban thiy toc do chua dugc ung ¥, dic biét trén cac may yéu, hiy thir lim cham tbc
d6 game lai va ting thém do phirc tap cta ban dd. Mot céch khac nira 12‘1 giém kich thude ban do
dé giam khong gian tim kiém. Tuy nhién ban khong can qua lo ling vé toc do tlm duong, theo
thir nghlem cua ta thi v6i FPS = 1000 va do dai rin ©n téi 100, game vAn chay 6n va con rin
khong dé méat mot “vién keo” ndo.

Dé cai dat thudt toan ndy, trudc tién ta tao mot 16p Node dung dé hru giir thong tin ctia mot phan
tir trong mang hai chiéu. Ta can hai thudc tinh X,y dé lru lai chinh vi tri dong va cft cua Node
trong mang. Nhu vay ta c6 thé xac dinh duoc ngay vi tri ctia mot d6i twong Node trong mang ma
khong can lip qua mang dé tim kiém (do Node duoc hru trong Queue).

function Node (x,vy,value) {

this.x = x;

this.y = y;
this.value = value;
this.visited = false;

}
Maic du dé hiéu nhung cach nay s€ khién viéc tim dugc chua dat dugc toc do ma ta mong muon
do phai so sanh 2 thudc tinh value va visited dé xac dinh mot Node da dugc “ghé thaim” chua. Vi

vay, ta s€ bd di thudc tinh visited va tan dung thudc tinh value. Ta c6 16p Node moi:
var BLANK = 0;
var WALL = 1;
var SNAKE = 2;
var VISITED =

function Node (x,vy,value) {
this.x = x;
this.y = y;
this.value = value;

}
Vong &p chinh cua thuat toan:

//

// add the start node to queue
open.enqueue (start) ;

// the main loop

while (!open.isEmpty())
{
node = open.dequeue () ;
if (node)
{
if (node.x==goal.x && node.y==goal.y)
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{

return getSolution (node);

}

genMove (node) ;

break;

Phuong thire sinh cac nude di tiép theo tai vi tri dau rin:

// generate next states by adding neighbour nodes
function genMove (node)

{

if (node.x < cols - 1)
addToOpen (node.x + 1, node.y, node);
if (node.y < rows - 1)

addToOpen (node.x, node.y + 1, node);
if (node.x > 0)

addToOpen (node.x - 1, node.y, node);
if (node.y > 0)
addToOpen (node.x, node.y - 1, node);

Phuong thire thém mét nude di vao tap Open, ta chi can thém cac node ‘r(:)ng (BLANK). Khi
thém vao, ta dat lai trang thaicua node 1a VISITED dé khong thém n6 vao lan thir 2:

function addToOpen(x,y, previous)

{

var node = nodes[x][y];

if (node.value==BLANK)
{
// mark this node as visited to avoid adding it multiple times
node.value = VISITED;
// store the previous node
// so that we can backtrack to find the optimum path
// (by using the getSolution() method)
node.previous = previous;
open.enqueue (node) ;
}
} 2 7 A
Phuong thirc dung dé lay duong disau khi tim dugc vi tri ctia node dich. Ta chi can backtracking

cac node dya vao thudc tinh previous cua cac node:

function getSolution (p)
{
var nodes = [];
nodes.push (p) ;
while (p.previous)
{
nodes.push (p.previous) ;
P = p.previous;
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return nodes;

Nhu vay, khi da c6 dudng di dén dich, ta chican cho ran di chuyén tirng 6 dua theo duong di nay
cho dén hét do dai.

VII. Dichuyén ddi twong theo dwong di
Trong 16p Snake, ta tao mdt bién autoMoving dé xac dinh quyén diéu khién d6i twong thudc vé

nguoi choi hay tu dong (may tinh). Mbi khi mdt vién thirc an mdi tao ra, ta s& cap nhat lai duodng
di m&i cho con rdn. Chi can thém mot dong lénh vao trong phrong thirc createFood().

function createFood () {
var x = Math.floor (Math.random()* cols);
var y;
do {

y = Math.floor (Math.random()* rows);
} while ( walls[x] [yl [ _comSnake.contain (x, y) \
_playerSnake.contain(x, y));

food = {x: x, y: y};
7/ find new path for the com player

comSnake.setPath( bfs.findPath( comSnake.data, comSnake.getHead(), fo
od)); - - - -
} N 7 2
Trong 16p Snake ta can tao mot phuong thirc méi gitip ran di chuyén tu dong. Béi vi viée di
chuyén ctia rin dya vao bon huéng (do con cho phép ngudi choi diéu khién), ta co thé xac dinh
hudng di chuyén dya vao vi tri ciia 6 cii va mdi ctia dau ran:

// Snake
this.move = function() {
if (this.stepIndex>0)
{
this.stepIndex--;
var newPos = this.path[this.stepIndex];
if (newPos.x<this.data[0].x)
this.direction = LEFT;
else if (newPos.x>this.data[0].x)
this.direction = RIGHT;
else if (newPos.y<this.data[0].y)
this.direction = UP;
else if (newPos.y>this.data[0].y)
this.direction = DOWN;

b

VI1Il.Vong lap chinh ctia game

Phin quan trong nhit gitp game vAn hanh, phin nay kha don gian va dugc cha thich nén ta ciing
khong can giai thich thém.
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function update () {
if (! running)
return;

_playerSnake.handleKey ( pressedKey) ;
// player has priority to eat

var ret = playerSnake.update( walls, food);
if (ret==1) // player eated the food
{

_scores += level*2;

createFood() ;

}

else if (ret==2) // player collided with something

{
if (_scores>=0)
{
_scores -= _level*2;
if (_scores<0)
_scores = 0;
}

endGame () ;

return;
telse(

if (! comSnake.path)
_comSnake.setPath( bfs.findPath( comSnake.data, comSnake.getHead (), fo

od), food);
ret = comSnake.update( walls, food);
if (ret==1) // com player eated the food
createFood () ;

}
draw () ;

// Player's snake reached the maximum length
// so the game will start the next level
if (_playerSnake.data.length==MAX PLAYER LENGTH)
{
// go to next level
_level++;
_scores += _level*100;
_running = false;
_context.save () ;
_context.fillStyle = "rgba(0,0,0,0.2)";
_context.fillRect (0,0,WIDTH, HEIGHT) ;
_context.restore();

_context.fillStyle = "red";
_context.textAlign = "center";
_context.fillText ("Press Enter to

level",WIDTH/2,HEIGHT/2) ;
}else if( comSnake.data.length==MAX COM LENGTH)
{
endGame () ;
return;

the

next
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G. M@t nén tang game 2D side-scrolling

Tur phan Map Scrolling, ta co thé thiy day la mot swon game rit phd bién cho cac loai game sir
dung ban d6 (nhu Pac-Man, Battle City hay Mario,...). Trong bai nay ta s€ thay d6i mt vai ddc
dieém dé tao mot demo dang game phi€u hru man hinh ngang.

I. Coban

1.Tao ban dd

Béan do duoc dung trong loai game nay c6 thé duoc xem nhu mdt lrdi véi mdi 6 chira mot gia tri
dai dién cho loai doi twong (thuong la vat cadn nhu tuong, da, cay, ...). BE don gian, ta tao mot
ban d6 chi gom duy nhat mot loai vat can va dugc phan bo ngau nhién:

map.js:

for (var i=1;i<MAP WIDTH-1;i+=2)
{
this.datal[i] = [1;
this.datal[i+1] = [];
for (var j=1;Jj<MAP HEIGHT; Jj++)
{
this.data[i] [j] = Math.floor (Math.random() *6) ;
this.data[i+1][]j] = this.datal[i][3j];
// create image buffer
if(this.data[i] [j]==BRICK)
{

context.fillRect (i*CELL_SIZE, 3 *CELL_SIZE, CELL_SIZE*Z , CELL_SIZE) H
context.fill () ;
}

}

2. Kiémtra va cham

Ta c6 thé kiém tra nhanh va cham ctia nhan vat vdi cac vat can bang cach xac dinh toa do o0
tuong trng ctiia ban do tir vi tri ctia nhin vat.

map.js:

this.contain = function(x,vy) {
var col = Math.floor (x/CELL SIZE);
var row = Math.floor (y/CELL SIZE);
if(!this.data[col])
return false;
if (this.data[col] [row]==BRICK)
{
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var b = {
left: col*CELL_ SIZE,
top: row*CELL SIZE
}i
b.right = b. left+CELL_SIZE;
b.bottom = b.top+CELL SIZE;
return b;
}
return false;

}

D061 voinhan vat, ta st dung 8 diém bao quanh nhan vat dé kiém tra (cac diém mau do trong hinh
sau). Muon viéc ki€m tra chinh xac hon, ban chi can tang thém so diém tuy nhién thoi gian kiem
tra s€ ldu hon. Dya vao cac di€m nay ta c6 thé xac dinh dugc va cham va ngirng viéc di chuyén

cua nhan vat theo cac truong hop cac di€ém va cham la:

F1 F2

- Rl hoic R2: Va cham bén phai Néu speedX>0, ta gan

speedX = 0.

- L1 hoac L2: Va cham bén trai Néu speedX — H1 hodc H2: Nhan vat nhdy lén va dung dau vao
vat can. Ta dat speedY = 0 va falling = true d€ nhan vat dung lai va bat dau roi
- H1 hoac H2: Nhan vat nhay r6t xuong dat hoac vat can. Ta dat speedY = 0 va falling = false.

Player.prototype.update = function () {
if(this.isJumping)
this.speedY += GRAVITY;

var vtop = this.top+tthis.speedY;
var vbottom = vtop+this.height;
var vleft = this.left+this.speedX;
var vright = vleft+this.width;

if(this.isJumping)
vbottom -= 1;

99 |Page



Yin Yang HTML5 Canvas - Lap trinh Game 2D

var b;
this.isJumping = true;

if (vbottom >= this.map.height)

{
this.top = this.map.height-this.height;
this.speedY = 0;

this.isJumping = false;
}
else if(b = this.map.contain(this.left+2,vbottom) ||
this.map.contain(this.right-2,vbottom))
{
this.top = b.top-this.height;
this.speedY = 0;
this.isJumping = false;
}
else if(b = this.map.contain(this.left+2,vtop) ||
this.map.contain(this.right-2,vtop))
{

this.top b.bottom;
this.speedY = 0;

vtop = this.top+this.speedyY;
vbottom = vtop+this.height;

if(this.left<=0 || (b = this.map.contain(vleft,vtop+6) ||
this.map.contain(vleft,vbottom-4)))
{
if (b)
this.left = b.right;

if (this.speedX<0)
this.speedX = 0;

}else if(this.right>=this.map.width || (b =
this.map.contain(vright,vtop+6) || this.map.contain (vright,vbottom-4)))
{
if (b)

this.left = b.left-this.width;

if (this.speedX>0)
this.speedX = 0;

this.top = vtop;

this.bottom = vbottom;

this.left += this.speedX;

this.right = this.left + this.width;
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Il. Thém cac chire nang va nhan vat

1.Lép Character

I
-.

Pay 14 16p nén tang cho tat ca ca ddi twgng chuyén dong (co thé thay d6i vi tri) trong game. Céc
dbi twong d6 c6 thé a ngudi choi, quai vat hay cac NPC (non-player character). Ta dinh nghia
kha nhiéu thudc tinh trong 16p nay dé xac dinh vi tri, tc do, kich thudc cia nhan vat. Bén canh
d6, ta thém mot s6 thudc tinh boolean hanh vi (hay kha ning) ctia nhin vat:

- canDestroyObstacles: kha ning pha hiy cac chudng ngai vat (bang cach dung dau) ctia nhin
vat. Khi nhian vat nhdy lén, néu dau cham trang chudng ngai vat co thé pha huy (gach), ta s€
kiém tra thudc tinh niy dé xic dinh xem chuéng ngai vat c6 bi pha hiy hay khong
- isAutoMoving: Dung cho cac nhan vat khong bi nguoi choi (player) diéu khién (quéi vat).

- canJump: Nhin vt c¢6 thé nhay hay khong.
function Character (map,options) {

if (!options)
options = {};

this.map = map;

this.left = options.left || O;

this.top = options.top || 300;

this.height = options.height || 15;

this.width = options.width || 15;

this.jumpPower = options.jumpPower

this.speed = options.speed || 2;

this.speedX = (Math.random()<0.5? -this.speed: this.speed);
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this.speedY = 0;

this.isJumping = true;
this.isDead = false;

this.bottom = this.top+this.height;

this.right = this.left+this.width;

// behaviors

this.canDestroyObstacles = options.canDestroyObstacles;
this.isAutoMoving = options.isAutoMoving;

this.canJump = options.canJump;

}

Nhin chung phuong thirc chinh update() cling trong ty nhu trong bai part 0. Ngoai trir viéc khi
nhin vat nhay 1én va pha gach, cac doi thu (trong game nay la cac Monster) bén trén s& bi ti€u
diét. Vivay ta bo sung doan ma nay vao phan ki€mtra va cham phia trén:

// top collision
if (this.canDestroyObstacles)
{
// destroy all monsters that are standing on the brick
for(m in this.map.monsters)
{
var mon = this.map.monsters[m];
if (!mon)
continue;
var cx = mon.left + mon.width/2;
if (mon.bottom==b.top && cx>=b.left && cx<=b.right )
mon.die () ;
}
this.top = b.bottom;
this.speedY = 0;
}
Thay doi hudng di chuyén ctia nhan vat khi thude tinh isAutoMoving c6 gia tri true va nhan vat
bi va cham & phia trdi hoac phai:
// update () method
if(this.left<0 || (b = this.map.colllide(vleft,vtop+6,false) ||
this.map.colllide (vleft,vbottom-4, false,this.canEat))) // left
{
if(b && b!=true)
this.left = b.right;

if (this.speedX<0)
this.speedX = this.isAutoMoving? this.speed: O0;

lelse if (this.right>=this.map.width [ (b =
this.map.colllide (vright,vtop+6,false) ||
this.map.colllide (vright,vbottom-4, false))) // right

{
if(b && b!=true)
this.left = b.left-this.width;

if (this.speedX>0)
this.speedX = this.isAutoMoving? -this.speed: 0;
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2. Lop Monster

Monster (hay Enemy) I cac d6i twong c6 kha ning hoat dong va c6 thé dugc tich hop Al nhim
tiéu diét hodc can tré nguoi choi. Trong bat ki game nao thi cac loai d6itwong ndy rat da dang va
1a thuong 1a nguyén nhan chinh tao ra sy 16i cuén cta game. Vi day chi la phan bat dau nén ta
chi tao mot loai Monster duy nhét c6 kha ning tiéu diét ngudi choi thong qua va cham.

&% 0= @0

% )

% &
2 Y b3

Boi vi duoc thira ké tir 16p Character bén trén, 16p ndy chi cin mdt cong viéc chinh 1 hién thuc
phuong thirc draw() dé vé chinh nd:

function Monster (map, left, top) {

// call the super-constructor

Character.call (this,map, {
left: left,
top: top,
width: 20,
height: 20,
speed: 1,
isAutoMoving: true

1)

Monster.prototype = new Character();
Monster.prototype.draw = function (context) {

context.save () ;
context.beginPath () ;

var left = this.left-this.map.offsetX;
var top = this.top-this.map.offsetY;

var right = left+this.width;
var bottom = top+this.height;

var hw = this.width/2;
var cx = left+hw;

context.fillStyle = "violet";
context.arc(cx, topthw, hw-2,0,Math.PI*2, true);
//context.rect (left,top,this.width,this.height);
context.fill ();

context.stroke();
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context.restore();

3. Lop Player

Ciing trong tw nhu Monster, tuy nhién cong viéc s& phirc tap hon vi ta cankiém tra nhiéu thir va
phai cung cap cac phim bam di€u khién. Phuong thirc update nay mac dinh tra vé 0. Truong hop
player hoan thanh vong choi, trd v€ 1; va néu player chet, tra vé 2:

Player.prototype.update = function () {
if(this.right>=this.map.width) {
alert ("Game Over!");
return 1;

if (this.isFalling) // die

this.speedY += GRAVITY;

this.top += this.speed¥Y;

return (this.top>this.map.height)? 2 : 0 ;
}

Character.prototype.update.call (this);

this.collide (this.map.monsters) ;

}
Kiém tra va cham v&i cdc monster, ta xem player va monster la cac hinh chir nhat va chi can

ki€ém tra xem hai hinh nay c6 cat nhau khong:
Player.prototype.collide = function (monsters) {
for(m in monsters)
{
var mon = monsters[m];
if (!mon)
continue;
if (! (this.left > mon.right ||
this.right < mon.left |
this.top > mon.bottom |
this.bottom < mon.top))
{

if (this.bottom<mon.bottomé&& this.speed¥>0)
{

mon.die () ;

else

this.die();
break;

104 |Page



Yin Yang HTML5 Canvas - Lap trinh Game 2D

4. Lop Map

Néu coi lap trinh vién lp trinh vién 13 thwong dé, thi ban do chinh 1a mot “thé gi¢i” thu nho noi
ma thugong dé cho van hanh nhitng quy luat dé tao ra “cudc séng”. Mic duban dd co thé rit don
gian trong nhiéu game, nhung d6i véi dang game phiéu lru ndy, né dong vai tro rat quan trong
(c6 thé hon so voi Monster). Mot “thé gioi” qua nho bé s& khién ngudi choi nhanh két thiic vong
choi va khong thé khoi 1én sy t0 md mudén kham phé ciia ho.

Khi mot vat thé (chudng ngai vat), ta s& x6a viing tuong (rng trén buffer (anh ban dd) va gin gia
trilaicho 6 d6 trong dir li¢u Ia mac dinh (0):

function clearCell (left, top,col, row)

{

data[col+row*COLS] = 0;

context.save () ;

context.globalCompositeOperation = "destination-out";
context.fillStyle = "rgba(0,0,0,1)";

context.fillRect (left, top,CELL SIZE,CELL SIZE);

context.restore();
}
B¢ kieém tra va cham v6i cac chudng ngai vat, ta tao phuong thirc collide() vdi gia tri tra vé 1a
mot doi twong luu gilt cac gia tri vé vi tri, kich thudc cua chudng ngai vat do:

this.colllide = function(x,y,canDestroy) {
var b = this.contain(x,Vy);
if (b)

{
if (canDestroy && b.type==BRICK)
{
clearCell (b.left,b.top,b.col,b.row);
}
return b;
}
return false;
}i
this.contain = function (x,yVy) {
var col = Math.floor (x/CELL_SIZE);
var row = Math.floor (y/CELL_SIZE);
var val = data[col+row*COLS];
if (val>0)
{
var b = {
left: col*CELLisIZE,
top: row*CELL SIZE,
col: col,
row: row,
type: val,
}s
b.right = b.left+CELL SIZE;
b.bottom = b.top+CELL SIZE;

return b;
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return false;
}i
Trong game nay, l6p Map con 1a noi chita cac Monster. P lam Monster ra lién tuc néu s luong
it hon mdt gid tri nao do. Ta viét phuong thirc update() nhu sau:

this.update = function() {

// generate random monsters
if (this.monsters.length<MONSTER IN VIEW)
this.monsters.push (new
Monster (this, this.offsetX+Math.random () *this.viewWidth+50,1)) ;

i=0;
var length = this.monsters.length;
while (i<length) {
if (this.monsters[i] .isDead |
this.monsters[i].left<this.offsetX)
{
this.monsters.splice(i,1l); // remove this monster from
array
length--;
lelse
{
this.monsters[i] .update();
i++;
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H. Mot so wng dung minh hoa

Trong qua trinh thuc hién bai bao cao nay, tdi thuc hién mot vai du an nho dé minh hoa céac kién
thirc da trinh bay. Cac du 4n nay hoan toan c6 thé duoc phat trién trd thanh nhitng game online
dé cung cap cho ngudichoi trong thuc té.

Céc du an nay duogc thuc hién béng thuan HTML5 va khong sir dung thém bat ki thu vién nao.

I. Game dua xe
1. C4c théng sé ciia xe

Trong game ndy, ta s& sir dung bén phim miii tén dé diéu khién xe. Hai phim UP, DOWN & di
chuyén tién Iui va LEFT, RIGHT s& dung dé quay hudng xe. Mot xe dua co ban cin céac thudc
tinh sau:

- max/min speed: tbc do tdi da/tdi thiéu cua xe. Nén dé tde do toi da co gia tri tuyet ddi cao hon
toc do toi thicu.

- acceleration: K ha ning ting tdc ctia xe. Gid tri cang 16n thi xe cang nhanh dat vin toc t6i da.

- rotationAngle: Kha ning diéu chinh goc quay cua xe.

- friction: d0 ma sat ciia xe trén ting loai dia hinh. Gia tri nay s& gitp xe giam toc do khi nguoi
choikhong gifr?phim di chuyén.

2. Di chuyénva quay xe

V6imuc dich kiém tra va cham, ta s& sir dung mot mang cac diém bao quanh xe hay xay ra tiép
xtc nhit. O day, cac diém ma ta chon 1 4 dinh tir viing bao hinh chit nhat ctia xe (c6 thé coi nhu
4 banh xe). Khi xe xoay gbc alpha va dichuyén, ta phai tinh lai toa do cac diém nay twong ng,
Cong thire dé tinh toa do méi ctia mot diém sau khi xoay goc alpha 1a:

x’ = cos(alpha) * x —sin(alpha) * y
y’ = sin(alpha) * x + cos(alpha) * y
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Vidutai goc 0 d9, v6i gbe toa dd nam & tAm hinh chit nhat, diém A c6 toa do la {x: -width/2,y: -
height/2}. Vay vo1i goc xoay alpha, toa d) moi cta A la:

x: cos(alpha)*(-width/2) — sin(alpha)*(- height/2)
y: sin(alpha)*(-width/2) + cos(alpha)*(- height/2)

3. Kiem tra va cham (tiép xuc) véi dia hinh

Vi ban dd 1a mot hinh anh, ta can kiém tra bang cach dua vao pixel. Tuy nhién khong phaibang
cach lip ma dya vao kiém tra mot vai vi tri xac dinh. Cac vi tri nay ta chinh 1 4 diém thudc cac
goc cla xe ma ta dd xac dinh trong phan trudc.

- Pautién ta can Ay ddi trong ImageData ctia anh lim ban do.

- Véi mbi diém dung dé kiém tra va cham ctia xe, ta tinh vi tri alpha ctia ching trong ImageData
((x+y*width)*4+3) va so sanh gia tri alpha voi 0 (twong tng vi mit dwong). Thay vi kiém tra
gia tri alpha, ta c6 thé kiém tra mau sic tai pixel d6 cho tirng loai dia hinh khac nhau.

- Tang, gidm ma sat rng v&i ting loaidia hinh.

Trong vi du ndy, ta chi tao ban d6 voi hai loai dia hinh 13 dudng va biico. PO ma sat s& ting dan
theo s6 lrong diém (banh xe) tiép xuc vdico:
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4. Han ché xe di chuyén va xoay khi bi va cham

Sau khi biét duwoc mot diém va cham vdidé, ta s& xac dinh xem xe c6 thé di chuyén hodc xoay
dugc hay khong. Xem hinh v& sau, ta xét tirng truong hop diém va cham ciia xe Ia:

- 0 hodc 3:khong cho phép xe lui.

- 1 hodc 2: khong cho phép xe tién.

- 0 hodc 1:khong cho phép xoay trai.

- 2 hodc 3: khong cho phép xoay phai.

3 2

5. Tao céac checkpoint

Pé biét xe co di dung duong va dung hudng, ta cin tao ra cac diém kiém tra trén dudng goi
checkpoint. Néu nguoi choi mudn “di tit” dén checkpoint, hiy dam bao ring ho s& dén chim
hon so véi di trén dudng chinh bang cach tao cac vat can hodc ting ma sat.

V6i ban db trong game nay, ta chi tao ra 4 checkpoint. Phuong thirc reachNextCheckPoint() s&
kiém tra xem xe c6 cham checkpoint tiép theo hay khong. Khi dén checkpoint cudi cing, ta s&

dua bién currentCheckPoint vé 0 va ting lap lén 1.
6. Két qua

Online Demo.
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I1.Game bin dai bac
1.Ban d6 va dia hinh

Pbi voi dang game ndy, dia hinh cta ban d6 c6 thé anh huong rit 16n dén ngudi choi. Vi du
nguoi choi co thé roi xudng mot hd sau va khong thé ban hay thaim chi “thiét mang”. Tuy nhién
& phin 1 nay ta chua cdn quan tAm dén nhitng van dé nay. Phan chinh ma ta huéng dan i lam
sao dé ngudichoico thé twong tic va chiu tac dong cua dia hinh nhu di chuyén, bin pha.

Vé van dé kiém tra va cham vé6i dia hinh, khéng c6 phuong phap nao khic ngoai viée kiém tra
dua trén pixel (do dia hinh c6 hinh dang phirc tap va bat ki). Vi vay ta tao mot ImageData tir anh
ban do, sau d6 thém mot phuong thirc kiém tra mot diém c6 nim trong ving ImageData co do
alpha bang 0 hay khong.
this.contain = function (x,y) {
if (!imageData)
return false;

var index = Math.floor ((x+y*width) *4+3);
return imageData.datal[index]!=0;
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2. Pha hity mét phan dia hinh

Str dung phuong thirc contain bén trén, ta s€ kiém tra dugc va cham khidan ban hoic nguoichoi
roi xubng dat. Voi trudng hop dan ban, ta phai pha hay ving dia hinh noi dan bay vao. Rat may
13 API ctia Canvas cung cAp mot phuong phap dung dé vé ra cac ving c6 do alpha bang 0, twong
tu voi vige x6a bo hoan toan vung do.

Ta thuc hi€n viéc nay béng caich gan hai thudc tinh cua context canvas Ia
globalCompositeOperation thanh “destination-out” va fillStyle thanh “rgba(0,0,0,1)”. Va tai vi
tri bj dan bén, ta s& v& mot hinh tron dé “khoan” vung dia hinh nay. Ban nén luu va phuc hoi lai
context khi sir dung thiét 1ap nay.

3. Trong lwc va Gio

Trong dang game nay, dan khi dugc ban ra s& chiju tac dong cung Iuc cua 3 loai lyc 1a: luc bén,
trong luc va gio. M&di luc nay co thé dugc minh hoa bdi mot vector (Luc ban da duogc gidi thiéu
trong phin trudc). Tai mdi thoi diém khi dan bay trong khong gian, vi tri méi ctia né s& dugc
tinh béng cach dung vi tri hién tai cong voi vector téng cua 3 lyc nay.

Luwu y: Ban sé& thiy rang tc d6 dan bay qué nhanh c6 thé khién cho viéc kiém tra va cham khong
chinh xé4c (do trong game 13 dan “bién” tir noi ndy dén noikhac). Vi vay can giam téc d6 dan lai
va ting FPS 1én mdt gia tri thich hop. Dé tao gid, ta sir dung mot vector voi hai gi tri x,y thay
d6i ngau nhién sau mot khoang thoi gian khoang 20 gidy.

4. Di chuyén Cannon

Do ¢6 dia hinh phrc tap, viéc di chuyén cannon s& twrong dbiphirc tap va con tiy thugc vao hinh
dang ctia nd. Viéc can quan tim & day 1a cach dé cannon c6 thé di 1én dia hinh déc vira phai. Mot
meo nho ma ta lam & day 14 str dung cach “nhay coc” thay vi di. Nhu viy mbibude di theo chiéu
ngang ta ciing dong thoi ning cao vi tri ctia cannon hon mot chit. Néu cannon di xubng déc, nd
s& roi xudng vi tri thap hon (nho phuong thirc update()); néu cannon di 1én dbc, n6 s& & vi tri cao
hon. Béi véidbe c6 dd nghiéng lon, ta s€ kiém tra mot toa d6 bén trai (hodc phaituy theo hudng
di chuyén) xem n6 c6 cham vao mit dia hinh khong, Néu co, ta s& khong cho phép cannon di
chuyén theo hudng do.

5. Sat thwong cua dan
MJi khi dan tring dat hodc bét ki cannon ndo, n6 s& phat nd ma gy sat throng cho cac cannon

nam trong pham vi nhit dinh. Strc sat thuong cua dan con bi dnh hudng bdi tbe d6 ctia nd khi
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triung muc tiéu. Vay ta tao mot thudc tinh lhru trir ning lrgng cua vién dan khi dang bay dua vao
cong thirc dong lwong (E = 1/2*m*v*2).

Luong hp bi ton thit ctia cannon khi tring dan s& dugc tinh bang tong ciia dong ning vién dan va
sat thwong khi phat nd. Luc khi phat nd ta s& cho gia tri tir 0 dén 100 v&i moipham vi sat thwong
khac nhau ctia dan. V6i cach tinh nay, ban co thé dam bao réng khi sit dung mdt loai dan co
pham vi st thuong 16n thi mirc d6 sat thwong ctia n6 ciing chi twrong duong véi loai c6 pham vi

sat thuong nho hon (can phan biét yc va pham vi sat thwong ctia dan).

6. H6 tro nhiéu ngwoi choi

Bai vi game khong choi qua mang nén nhiéu ngudiphai chia sé cing mot man hinh. Mdi khi dan
phat nd hodc bay ra khoi ban dd, ta s& thuc hién chuyén lrot choi dén ngudi tiép theo. Néu nhu
nguoi choi tiép theo da chét, tiép tuc goi dé quy véi dicu kién dirng 1a s nguoi choi con séng
nho hon 1 (_alivePlayers<l).

Ngoai nhi€ém vu chinh trén, phuong thirc changeTurn() dudi ddy con c6 nhiém vu hién thi hi¢u
{rng nd tai vi tri cta vién dan, boi vi day 14 thoi diém ngay sau khi no phat nd.

7. Két qua

Online Demo.
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I1l. Game Mario

Pay 1a két qua cua viée phat trién “Mot nén tang game 2D side-scrollong” tir phan trudc.

Online Demo.
SCORES: 0

= 00000000
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. Loi két

Hién tai da c6 rat nhiéu san phAm game ciing nhu cac rng dung mang tinh dd hoa twong tac cao
duoc am trén nén ting HTMLS5. Céc thiét bidi dong va hé diéu hanh méi nhu Windows 8 ciing
tap trung vao hd tro va str dung cong nghé HTMLS5. Ki nguyén ctia HTML5 ¢ thé mé ra mot
tiéu chudn thong nhat cho cac ing dung rich user experience va khong can phaidin do trong
viéc Iya chon cac thu vién hd tro.

Céc noidung trinh bay trong sach nay chua that sy nAng cao Va tap trung vao viéc phat trién cac
du 4n thanh mot san pham game thyc su ¢ thé canh tranh trén thi truong. Tuy nhién day 1a bude
khoi dau virng chic cho trong lai ctia viée phat trién game trén mang voi cong nghé HTMLS.
Két hop voi md hinh client-server, ta co thé phat trién cac game nhiéu ngudi choi (MMO) va lwu
trit dir liéu truc tiép ctia ngudi choi trén server. Py 1a diéu ma t6i chua dé cap tdi trong bao céo
nay.

J. Tai liéu tham khao

HTML 5 Tutorial (http://html5tutorial. net/).

Dive Into HTML 5 (http://diveintohtml5. info/offline.html).

HTML 5 Specification (http://www.w3.org/ TR/2011/WD- htmlI5-20110525/).
HTML 5 Rocks (http://www.html5rocks.com/en/).

HTML 5 Doctor (http://html5doctor.com/)

HTML 5 Demos and Examples (http://html5demos.com/)

Mozilla Development Netword — HTML 5 (
https://developer.mozilla.org/en/htmi/html5/)

8. Google.com.
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