CSGrandeur®yWebGL%E 5]

Published
CSGrandeur with GitBook

is



CSGrandeurfJWebGL % 5

B &%

i. =ZA5kEK
i. Nmme
iii. —miz
iv. RREIER3D
v. Bl A%
vi. #ARES 5Tk
vii. ARANSFRIEN
vii. RE%A, EPESES
ix. AEassi, SRz
X. MEHp=, EARENIRE
xi. K, MesRErg. BiarEH
Xii. RIIR
xii. Z2FTTHER, ZEBARD®
xiv. GE= Y
xv. GrEtbAE
xvi. JEZE xR
3. MEEl: TERS
i. =AS5ER
i. Nmme
iii. —miEH
iv. RREIER3D
v. Bl AsiE
vi. s ARB S5tk
vii. ARG FRIES
viii. FEz4, ERESRES
ix. A, SWikias
x. &gz, EXRENERE
xi. Ik, fMesrEr. BiarEH
Xii. RIIR
xii. ZRITHER, ZEEHARDS®
Xiv. GHEEY
Xv. £ EHhE
xvi. JEFE 3R



CSGrandeurfJWebGL % 5

ISR T 6 QQEE : 217160095, —EIBX A+ ERFHIF, —i2F JWebGL,

FH I8 @CSGrandeur

CSGrandeurfyWebGL%: 5]

WebGLZ{+ 2.

HTML5S 2 HETHTMLE 478, Eh—PMEst el LU JavaScriptE 8 B . EMER, EHMM Rtk
Canvas.t g R4 W HI3DMER, FF% WebGLEEERA JavaScriptiz 5.

FFWebGLERIA A =B :

1. Webp z2BFERFRNFET, RETITAREFERE (AFNRLE) T L2RE, HTMLS
BEIsk, 5 WebBlig— H Y8R,
2. JavaScript¥t % 3DIFHEREFIRE Z M, FAC++EOpenGL, %i3B¥ X, AX—F —FTHUBEE,

LZRxARENATRREBRRE, T2FAANABALEEN, ETLXREILT,

FIWebGLEZE 4 E s
FFi45E 5 WebGLat BB E &) :

o EX—HPHP, HTML, JSHIE #4503, it JL™NWebBY/NsiH,
o M JLERRFERITER, 3IC/IC++i2E R ELKAE,
o IRZE (OpenGLEEIEM) BNARFEL—RANHR, B THRYRBEELE LR,

B

o EHE R —LEKMpIEREE, BRTE, HNESEEANR,
o FAWMBID I WebEKRFIBHIEE, LEBARESR, BASHKAF I WebGLit FZAHBYE =,
o WebGLMZ 5] i3 2 MOpenGLEZBLIEEMN, AUt ARNIBLREEEOpenGLAE &1 07

BEREFH 2
BARHEBHRF IWebGLI FEHiw %, RIREF N2 ERBFENF R,

EE“Learning WebGL"HWAE, oz, MoB MM & 1 X84 i, hEmgT —L&
RN ERE T mIIARE, TLIER A Learning WebGL"B— N AR, ZEFJHARB ST E

o

<4t =k %Hﬁ

XA BIGItBookE | : https://www.gitbook.com/book/csgrandeur/webgl-learn
2t R BYGithubZE | : https://github.com/CSGrandeur/csgrandeur-webgl-learn
#3358~ : http://csgrandeur.github.io/WebGL_Learn_Code
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MEE, wREHREHRE, YRIEE, BRRHEER,

5%

Learning WebGL BRI 52 : http://learningwebgl.com ,

By CSGrandeur, 2015%F4H828H


http://learningwebgl.com
http://learningwebgl.com

CSGrandeurfJWebGL % 5

B—E &S
B — M5 2 (T HIWebGL 3k st 57

HBNAEEHTMLEI % 4, tblilheader T body 7489, REKFWebGLEXRK 3, MHEX#BK2ZRLL
FARY~~

LR H T EIFEMALE, TLM EHRNHTMLR ER, BilbEcssXHFENL, AREHEWebGLK AT
TE<body></body>E,

EETE

}]J N3 %E

e R R EARR A A e B, —HOREF I WebGLMAZ S VDA RIRERH, TETHAZIBRRH K
%%uEO

BRIE % Chrome— ik 2T 2 HEME %, WMRIREABARZChromes 25, FE{E_LME—LLWebGLAIHIFIT
FEEHCHK b REREEEE L R ZBERS,

ﬁﬂ%ﬁﬁ‘/AEﬂIJETAHE%%%, MEF—PHE I ELSKREE, BRIP4 EREXE, Bt LIA
.ll:b ﬁ E/ﬁ“ ﬁ(‘ /3”] %EZEE i?#

AL, ST — D ERATRYH 8508,

T & IR

Web—fi& 2 A% k28R E, FTLLAAREI %32, 4i&UltraEdit, Sublime, HEFNELREFHTER
it FIVImFIEmacs A& X 2. 4F p iz th el LA,

Z AR E B4 3 1% TEclipse, AILLREMY &, EEE%. ABRTITLNSBTE, RERERRRF
% B EIERINKHE,

BN AR 428, 2 EWebGLEEWeb ER, BMNR %238 XX 2EBEFHIWebiAe, ik
FAXAMPPT, ¥ FZEHRE ZMhtdocsENBE CWeb @&, FARTLATER 4 88MA127.0.0.135 1 T, LAt
AILMER ERapachefeBEX % EBSMEMEE, TH ik,

04T 5 5K
BIHRTIERE 5 iz BRGE, K% hasHF127$1F8:X288, 7EConsoleE & & M HEH 4%,

AR RS REM T ITHR, BXHROIRNSUE. ABMEXMcss, BB R—LEKRNRIGE#H, K
SENBHNARE, MAZH T, THR—LLRRAR LA FLAR,

B BIAER &

fabin 5
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jQuery

jQuery@— R4 FExMIISE, AR—BAXERE@MISEENRA, FAHQueryRHEREZ., AREE
FH, TEBLANTHLE, MEBARER AstWebGLARMZE S,

jQueryE M : http://jquery.com/
jQueryFHRE 7 : https://github.com/jquery/jquery

A LFE H EWebGLIC % 7 BRI &R MmN L —1T

<script src="jquery.min.js" type="text/javascript"></script>
L ARsrec=E 0 EBEH Ejquery.min. jsXXAERIME F BRR, jSEIEATmIind) B 2L 4513 Bjs, THEEFAI0
minB—#, EXHE/NMIRM TITHEE. MRFZARHESERSD, BATFminBIsRAE,

A LAFICDN :

<script src="http://code.jquery.com/jquery-2.1.4.min.js"
type="text/javascript"></script>

FACDNBIRIIRZ £ B W 7 BiX & o, s B 52 M,

gl-matrix

MGLRBRELEF T #, THENP LT Bt EERE AN, WMATUETHE—THERT
¥, WebGLIFRBEEMMBEMENEZE, Fi1EEWebGLHZE ), BRAEVE—FRIL % XLENESE%EZ
£, s FEFT, H=H,

gl-matrixJFRE R : https://github.com/toji/gl-matrix

4 B BOdist3T i & T A gl-matrix-min.jsFlgl-matrix.js & N34, EATE 7 EmEmMNA

<script src="gl-matrix-min.js" type="text/javascript'"></script>

17, iFae ©
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=A55EK

B BEE SR SRHREMN EAZT L % MjQuerySgl-matrixtB | AR A, BEEHABROMKSHTR
BB,

AEBMNWBEMREECanvasEBE—NMIE 1M =AFH %,

Al

BYHRARHALERS GNPLHRLETHILE S FEEANR, JUMTEEERS, MR1LHTE
H BIWebGLAS #5,

A

B cilcanvasEIM 71 £

< id = "testOl-canvas" width = "800" height = "600"></ >

canvasEBEMMNER, BALEATLMWebGL, A LUKE B SFHMEF,

BN ANEEFEx B ESAISEN, BMNRHAcssXEEEBRTHE, S£RELHIHENAERK
T, EAcsstT TI=AERK/NEDEBNR T B K,

idE2 I ENME—i7i2, BN LIRTEEE & PNcanvasAR—Nid, FATESTEISH 2 dd@ it x NidFE x4
canvas,

EFIAD

BTRRMFFEFEMPISKS T, BIR—REMNBIEH L5 AjQuery, THEHIMK A 2 AR EIjQueryith 51R
2, (BRABIAjQueryyiE 2 R IEAR 51,

< type="text/javascript">

HTMLXX iR AISHK 2, FEEIMAL, ISKABEEAL TH. SR ESAxt s thEML :

=A5RER 7
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</script>

4, IS,

$(document).ready(function ()

{
webGLStart();

1)

function webGLStart()

{
var canvas = $("#testOl-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
gl.clearColor (0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
drawScene();

}

“$(document).ready(function (){});"&jQueryiziEH, RRHIEHAHKEEWeb 7 EIN K 5EHK T 51T, 1R
TiXH, FIRETEWebM AR STHIEHE, ISEAFFIA 2 X E N2, LRI E, KRoZEMTEER K
177,

webGLStartE# 2 — I 1R, &1 Acanvasiid“testOl-canvas'#EIE, $("#xxx")ZjQueryHid$k
HERAE, BclassHBiEFEES("xxx"). HEIZ BEEIMZQueryst R, X BRA—1MEA T4#[0]3 EX
canvasfIHTMLI R, ARG 144 Fi1E L Mcanvas % &£,

ETR=4EX TR BIE, FRNEERt.
JRBEMBCELMNT =S, xtRLHINNE, FEREHDRIL.,

t¥tbcanvasZ2Ef, glRE %, Ffigl.clearColor@N&%1, BI=/1"RGB, HBENAFERE, XAFEiLgl
fEEANcanvasiaE., gl. enableﬁﬁéEFP—‘thjJﬁb, X EDEPTH_TESTEZRE X, AERNEFAEECEM
wH, BEIXFME.

drawScene()Fh 2 E A2 HIIREMEE, HERMNB2ELN, EERH.
—ERGRENEARREAZE

JSH EIE fr (canvas)->
MERZRBEEHITE(l)->
HZEZBENAE (RB%4, [ZEBERR, FREbuffer®) ->

ik L FEELE (MAANHAE, SAENHREY %, MAshader®ZR) ->
I |

o > w N e

AL B
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var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") ||
canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FTEMIAIL“WebGL”, ");
}
}

ZERNELTEREE 9, —RE/TEZTREN, F—FHRNREVRITHEHM A, LxHH, A&
BRI E—

canvasTEAOE B2 # EE T, canvas.getContextREECH'WE"4gIE, ZEYTLEML, HRER
NcanvasBIE £, SEA T “experimental-webgl"fl“webgl# il it s iz Hit &R, B HwebglizEFE—
M mER”, E@it“experimental-webgl Rk BNNE, BaEBEERR B ‘webglFaILl, it A 7TREM
MEMTHERE, ADEELLRRLE,

s Bcanvast ¥ &, itgl'BEEIEw", EEAIXANEIEELE

EEZBERNAR

MR- R—ITREKEFHE, REDM, [EEF. BEENRABTHENREFI—T2HK, 2L
TRE—REE, L2 F—ELE, dBEAERANZNGERREMBNER REWE,

var triangleVertexPositionBuffer;
var squareVertexPositionBuffer;

2 5| L = A Bbufferfl 5B Mbuffer, RIE L BIRHEEMNURARENMT LGN T &,

function initBuffers()

{

triangleVertexPositionBuffer = gl.createBuffer

FA gl i 41 BB 3% buffer,

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);

HiFWebGL, TEMASBEEHNEILZA, 19l ARRAY_BUFFERRVERLE vt 45 EHY 42 4 X
(triangleVertexPositionBuffer) ##{E,

=A5MER 9
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var vertices = [

0.0, 1.0,
-1.0, -1.0,
1.0, -1.0,

1;

EXL=ZATH=1m=, BNaEETrmifiR, z24:m% 40,

gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertices), gl.STATIC_DRAW);

AIEE 24 E 7 buffer, XBIBELN=AF ma2im3A %5 79.ARRAY_BUFFER, tBEi2&ik T
triangleVertexPositionBuffer, 55 =1S#STATIC_DRAWIEZ 4 “ix #IEAIFR”, Float32Array#ll
STATIC_DRAWx BScE#EMH, LEB#ER,

triangleVertexPositionBuffer.itemSize
triangleVertexPositionBuffer.numItems

3;
3;

itemSizeFnumitemsH AR EWebGLMAE T &2, AitJavaScriptiXx AL BH, TEFRAELE
IEHEXNRECEFEXERFESS., X BIEINMNE S buffer B Bvertices HBIAANE, FRix

HE=TWR"

squareVertexPositionBuffer =

vertices = [

1.0, 1.0, 0.0,
-1.0, 1.0, 0.0,
1.0, -1.0, 0.0,

-1.0, -1.0, 0.0
13

gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);

gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertices), gl.STATIC_DRAW);

squareVertexPositionBuffer.itemSize = 3;
squareVertexPositionBuffer.numItems = 4;

BB & E T RN EIE,

EixkE T ELE

& (OpenGL4iziEm) MR, BIXPHARMRT. TERZURIAFNE 2 FHITIEREE.

BnkEE=14%:9 B, BEA. 5635, EXEMLEEREER, Hi i HOER, 2ATREEIEL

(BEETRE—Lz) , EEHEMBnERER.

2

[ ]
<
|

=M 55
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B—PH—a 1,

—RBNBAUEHER, M2—M—mBER", BTEBE, ERnEdnBEETRBHNENMESR
J:o

MAEK, ERFRR=AFROEIE, 2 ERTUE-4£REL s mUBEE, 27— MHERS TIESE
LW EE,

HNERARERAMNENAEE-EMEF, HetRae 1B HN—SIANFE—TMEBNERRE: £
T RIE—EYMEARERESNEELS T A NE, B IDERTomne, RE#ARFMBR
FE, MEIAMERMES L. EENF, ZEZgBERTHEDENBATLEN. Emn

B, B EWMERREHE BN, iz NEHYEL RN ERFEGPURER,

GPU:‘“E',E?E@?E?%?H”ﬁﬁ]ﬁﬁégﬂ’ﬂiﬂ,%@%Jﬁ\ FRRE, MAHGEEREEHMSE RE EMTEmA
R, XPDITRIEM ATBR,

SER—& 3t E S render”iX N,

— AR Y ERE K. BERTE—TFRRH, REEHE4F (BT, AKRABEMLH) F
BEHENTRER, FERHEERE TERGENSNE R, ENMEEET BRKE—#, — %
HBRLEENER, RAT—IMHRKE, SMTREBE, KT —NRKE, ZDRKEAZ
BRE &

FRBERELAREEN, HNEELFHNREBINBEEXLCGPU, HEREREE—H, BET4
A&k e ~ERFL.

MIERFDBEREZNEL S T MEEEBNR, REEHELEZETFHN, EVHEMNTLLEELGPU
HCPUB KT, MCPULBEIGPULFEZITT,

- BB

BERN—ESRALUENRT, &E”EF‘]XT%%E’J%'\*E, —MEENEL LNBESRNES AR, RE
—PMRENNAEEN &, IDNAETREERS.

AE—ANTENERTS, EEAGPUEREMARNRRY, smMEE6R:25 (GLSL) . 3EFH,
EHARBHRBNMNXEL EZ—1EEMN2S., FizWRGLSLEKMIRCZEER, BEREEMCEE—1
FRE~~EZIMNIBHENIBEIERT R EFNEGE

BBt ISR shader”ix 448 .

WebGLEEZFR&E®S (fragment) MmmEREEE (vertex) X1/, AEAS, 28CNEFER
NMEREEND LT,

IR
=P RBA->E RO ETB5->2EIRMK L B>

ERMBE—REREART, HEANAMNMEE LA NTRTHEERshader,

=ME55EE 11
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%, ERZX—FHRE, BNAEESHFLFELE

kiEER, HiFL .

<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
void main(void)

{
gl _FragColor = vec4(1.0, 1.0, 1.0, 1.0);
}
</script>
<script id = "shader-vs" type = "x-shader/x-vertex">

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
}
</script>

ATHE, BNBIEGLSLMR2BEEnEET, BE2ME<script>B TRE, FARMEHTMLRIBX LR 2

attribute vec3 aVertexPosition;
uniform mat4 uMvMatrix;

uniform mat4 uPMatrix;

void main(void)

=% : EECHshader, BEIFHshaderi®iiK

B RETES, HAE—PHWebGLRABEEE % B —M<script-8, X JL{T<script>2 B BIGLSL
KBZEMWebGLA 2 FH751, BIEIEEAWebGLA s<script></script>FI4HE, EFSERH KENTZTENR

o

TEMEEATIBEENFERERS (fragment shader) Flfim&E®2: (vertex shader) , shader™—EZELL
M ARE, HERNMHPGLSLABAUEERENZTER, 3RAE, $MIIXHE, EF 5 AKMLL

B, . - REWebGLEFRE %34 Eshadertyet &, REAEMAEZINENGLSLKBBIFRBRATLL

I

Bz EfshaderEESENEHE, MEF— M MG EEWebGLE 1Tt ER X R BB FRH,

function getShader(gl, id)

{

var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{

return null;

=M 55
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}

gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

3

return shader;

ANSH, —PERBMNZAINGNY, 53— MR TEENRANRFEshaderf = (GLSL) BIEHEH
“shader-fs"gk“shader-vs”,

id,

FjQuery BV S 44->

)

MrER A 2>

KEINNERFRFE (GLSLAK#S) ->

HIBRTIR 4 Mtypetr & Rfragmentit Bvertex (idfls4&#RBECELH, tm E#iF) >
FAgIETEEAE i % BlBshaderst R, BRLFRER AR (shaderSource()) ->

4 ¥shader->

s ERFREHE MB%3CEE—#, BRMREELZMHLH) >
R FI 8938 X DN BELR ] T 4533 iFB9shader

var shaderProgram;
function initShaders()

{

=T

=z

FHgIEFI

11,

J:

I\\

var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");
shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);
if('gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))
{

alert("FE#MA{L“Shader”, ");
}

gl.useProgram(shaderProgram);

ik iFMIshader, FhiziBshaderSis 8 7. FA1SE & NEIZAIshaderE B K 2.0

E— /\Program shaderProgram, 3B #& P shader3X# shaderProgram, FdshaderProgram4:iZEe
\JE 2 4“1 £ "gl.useProgram(shaderProgram),

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

B EFE X EGLSLEEMNRE L ¥ 85 ABENXR, FIUFE

gl.getAttribLocation(shaderProgram, "aVertexPosition")#$Z|GLSLHaVertexPositioniX i ¥ A E", =

=M E55EE 13
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Blix/MiIE, "LFEikshaderProgrambE& # &, shaderProgram.vertexPositionAttribute 2418 20L
=8 (x BISHUFHE, TETHELERRA) .

gl.enableVertexAttribArray & s WebGL, X MNEM (attribute) B944 2 Barrayz HE,

shaderProgram.pMatrixuniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");

shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");

Emiz2AEluniform% £, FgetUniformLocation()3REVSEHINMIE, tBikshaderProgramfE& # &, ML
%

var mvMatrix = mat4.create();
var pMatrix = mat4.create();

HE—MEE M B FErEmvMatrix, BEBIREE FSRIEGIMR R e 4 4510, B FR I R E AL ERIHE
Zib, AIERE AR T B s n, REMNARAEEEE—ER, MUREELHEE-n BB
o

pMatrix 2% &5, 2HaE., AHE—ExA, HFREAHFRZEINRE, RAFIHE, BHEEHN
BIEA LR, RExA. @I E RN XIS EE o 1T+ EiRET,

function setMatrixUniforms()

{

gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);

A ;LshaderProgramBé &1 % shaderduniform % ERIMIE, X B8t gl.uniformMatrix4fviBISH i 417E
XA NEESGLSLAMI 6 T EHET, X HEGPUMBEREIFRMIECPUAR (ITISKA) # AN IEH
&I,

function drawScene()

{
gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);

gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45, gl.viewportwWidth / gl.viewportHeight, 0.1, 100.0);

FEER%, JUE"T, BhxBERORD, HNAMEERERK/N,
& buffer,

mat4 2 A58 & gl-matrixiZ I Ers = B %, gl-matrixtBE4 F FH, BEXBHHRE2. XA, S1.xREATR

=M E55EE 14
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FNZE—LEEBN MBS A SNME, MERE—MREEIFE—TT, AR S LearningWebGLERT
$ﬁ0

B ERREBEKRALS, TRLAERNESL, ABFKORFEEMNRLRHIER. BxaxEnHF
SRMEVE M F R EBIEISH 2 H E L BIpMatrix £,
mat4.identity(mvMatrix);

mat4.translate(mvMatrix, mvMatrix, [-1.5, 0.0, -7.0]1);

REBE=ZAMBERH 2 —T. FMNATHEA MR LESTRESFHE, BURERRAELN, EEERR
RIL=ANERE L2 E—E,

M2k —1MER—R, —1MAEB—=.

i ENAPLFRER, ik, SHEBLON T HEAl (TUEME—THERT#) . BZgSH5K
Bl—D A amsEE R, BRRL—gHR, THERREAN, BIBELFT #NEE, &it— 1 H—R5

A AR % e FErE, AEIBMIIRER, MIBLsT R THRENME, EHRERHBESEN, FIUL—%
Bl % AT LASRYF A —NErE, BERBRLHRNER, ETFHH 20444, FOABEHLETE, HHL5EETRH
e AR 7 4, BRERRENFE EMET., Fi1MHgl-matrix X MEFHE, BAETE &£ x LB 4T,

St g MERBAE, EEERRULMEELEREZEHS, Hi15%kAmatd.identity)HBmvMatrix#1a1L %
ke, RAEBELTHR, TRSIVHNLER MRB—FSELT220EHT, BreEsTes s
TREFTL® .

mat4.translateFA 5T T FBRF (SR BREZER T #1TEBRFRIES)

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);
gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,
triangleVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

X q.bindBuffer, BIEf##i, et X# AT “stgl. ARRAY_BUFFERIZ{ERLRE 2t
triangleVertexPositionBufferi /£ B4R &,

shaderProgramBPt & #% 89, shaderft = “vertexPositionAttribute” % S BX BRA LT,
triangleVertexPositionBufferfitemSizeth 2RITEF /1L ERES # L#,

X AT E7GPU : shaderfIGLSLA #3 HrvertexPositionAttribute % 2 1# 892 gl B R4 EMbuffer (tE5tR2
triangleVertexPositionBuffer) , FitemSize(ix B23) MR AR —Nitem, R THSELUEE .

setMatrixUniforms();

Fofx B TR B4 | 5B rEmvMatrixF13% 82 58 i pMatrix, FA AT E L BsetMatrixUniforms()3B1th 41BR &1 |
shaderB#yst 5 A Duniform % &, X HEGPUR #{Tshaderst, AT LLMGLSLEYM #2 Funiform T 2“3
pMatrix"{3 2l X B 8Y“ix P pMatrix”’, mvMatrix[& 4,

=M E55EE 15
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gl.drawArrays(gl.TRIANGLES, 0, triangleVertexPositionBuffer.numItems);

KRTFREEMNET, EBLHEMmRBASH=AFkE, MEO N itemFFis, BEnumitems (‘FEEHER", K
RiEEEABEEXNISEET. - ) 1

mat4.translate(mvMatrix, mvMatrix, [ 3.0, 0.0, 0.0]);

gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);

gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
squareVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();

gl.drawArrays(gl.TRIANGLE_STRIP, O,
squareVertexPositionBuffer.numItems);

BEEE, FTEASR, —2XE&xtmvMatrixfdEHidentity, MEEL %, BHEBNFTEEESN-1.53
ﬁiﬁ,kﬂI&ZF%ﬁmﬁﬁﬁ BAEEHT1L5, —2xERAMTRIANGLE_STRIP—=/A%%,
HEBETE—IN=ZAKE, BINFRBNZIANRAR=ZAT, XBEEYTEAN=ZATART EF.

M-~ —PH 5T, B UEM T LR LB ERE Z2aEEhER=ARAER.
ALLABELELearningWebGLER B F L, BRBIHMETX 4%,
TERSHEMR, LHEL

BRAOBE—REMWebHEZENIT/EE, F— P TR Lm0 T 51 % BjQueryFlgl-matrixBI5| A,
%E’JbootstrapEPB‘CHE’JCDN MR NDCONAERBE, Bz NIMEMZAME AT AT LLE BIA H 5%
%E’Jo E@E’JW@T@TUTWJWEEEPM“HD ‘tb%%BJS, ﬁéﬁgﬁﬁmdﬂo

=M E55EE 16
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IR

AHELREm ERMFE, BRMAE2,

&2

EEBHRTRMERABERNND, FHdEEIEXEBESEERRLTENXR.

BEREmRERS.

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec4 aVertexColor;

attribute T 23t g =4 B BENmaMEM, shader2—PMAa— N aREN., X EMEMNEIRIME
initBufferE22 1.,

uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;

uniformZEBRN LB H S BHRERTH, XBEMEEE- N AEESIRFEETERAKELARAEDREF
BE, AAZXNMERER, BPM2EAR, MBRTPRT, IFBRMAEERZENE L,

varying vec4 vColor;
void main(void)

{
gl _Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vColor = aVertexColor;
3
</script>

gt 17
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LR HFEZ LN L THNRIHE, MEENARSIRZIEBEFEREFELERNANFHEERE

MR R, BigvColoriB M mEBMHENFmEE A, FRG& MR AN EIRE,
<script id = "shader-fs" type = "x-shader/x-fragment">
precision mediump float;
varying vec4 vColor;

void main(void)

{
gl _FragColor = vColor;
}
</script>

FrEtsEEBHmaEnmas T, ZERE—D L THRE,

R R A 1EinitShaders() 1€ ilaVertexColorf 3t iz &

shaderProgram.vertexColorAttribute =
gl.getAttribLocation(shaderProgram, "aVertexColor'");
gl.enableVertexAttribArray(shaderProgram.vertexColorAttribute);

1EinitBuffers() ANz 5B,

var triangleVertexColorBuffer;
var squareVertexColorBuffer;

KRNER/ % &

function initBuffers()
{
// ...
triangleVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexColorBuffer);
var colors = [
1.0, ©.0, ©.0, .0,
0.0, 1.0, ©.0, .0,
0.0, ©.0, 1.0, 1.E©
1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors), gl.STATIC_DRAW);
triangleVertexColorBuffer.itemSize = 4;
triangleVertexColorBuffer.numItems = 3;
//. ..
squareVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexColorBuffer);
colors = []
for (var i=0; i < 4; i++) {
colors = colors.concat([0.5, 0.5, 1.0, 1.0]);
}
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors), gl.STATIC_DRAW);
squareVertexColorBuffer.itemSize = 4;

gt
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squareVertexColorBuffer.numItems = 4;

B % #triangleVertexPositionBuffer, squareVertexPositionBufferi@ —##, ©41E82 7 =B,

/e fEdrawScene() 18NN % 5 B BRI 22,

function drawScene()

{
VA
gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexColorBuffer);
gl.vertexAttribPointer (shaderProgram.vertexColorAttribute,
triangleVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);
/7. ..
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexColorBuffer);
gl.vertexAttribPointer (shaderProgram.vertexColorAttribute,
squareVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);
VA
}
thF14 1xbuffer % £,
TR LM E 1,

gt
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— B F
X—HHEMNELAEMN=ANERa—%. BRBENELY, TAERFNEERTEN, BA24LstEs
B, MEa—m—mAEMNK N NEmEEE, BRTH (Ky—#430m) , L AR BELSM,
WebGLtBE X 4, FMEMREBNN—Es |, Fcanvas EE—EBMEI—NEEABNE MRS,

WMRIME3,

&3

B 8 tiwebGLStart().

function
{

tick();
}

drawScene() ABEX M ARIT, MEAR T —MHMNEEEE LHtckOEE, , TEFHNEFtick(MH
=0 7N

<script type="text/javascript">
requestAnimFrame = .requestAnimationFrame ||
.mozRequestAnimationFrame | |
.webkitRequestAnimationFrame ||
.msRequestAnimationFrame | |
.ORequestAnimationFrame ||
function { setTimeout(callback, / Do B
</script>

BNaEEEsEFRFAEaAE— BR8N L, BFAEFRLE—MH, requestAnimationFrameiX NHEETER
Bl i EERRNRT, H#THERSE, ENEATHER, ArequestAnimFrameXXs—REE11, ETE
Btick )R ERE.

— AR B 20
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function tick()

{

requestAnimFrame(tick);

requestAnimFrame(tick) R i it R & #.1Ttick()e AZFA1Hx £ B ES A E st 23setinterval, Aid
FEANERR KSR, —MRETFS LT, TRNHLE T HEEETRANWebGLAR, HAE: 2R
i, TRBMNENEFRE, XINENSRBR—ENH, &m/ENERM, requestAnimationFramef 1%
TENEHE, ERU—INEERMERITEANEY, FERE/HFLH LB RE T,

drawScene();
animate();

MBI ATCK), FMNEREHITEF“%"T, drawScene()F41E T %, animate()stEi+ B F—u %I
N&HEERBIW BT,

var rTri = 0;
var rSquare = 0,

ELATERTERT=ANEVEAFRS, SNnbEsE . ERERETEHTE, FENETFSR
NBIMEE R A X T B,

function drawScene()

{
VA
////mat4.translate(mvMatrix, mvMatrix, [-1.5, 0.0, -7.0]);
mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(rTri), [0, 1, 0]);
////9l.drawArrays(gl. TRIANGLES, O,
//// triangleVertexPositionBuffer.numItems);
mvPopMatrix();
////mat4.translate(mvMatrix, mvMatrix, [ 3.0, 0.0, 0.0]);
mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(rSquare), [1, 0, 0]);
//. ..
////9l.drawArrays(gl. TRIANGLE_STRIP, O,
//// squareVertexPositionBuffer.numItems);
mvPopMatrix();

}

1 1EdrawScene() I8N T — L3,

FEBR—TE LR (HHEDHERL) , BNAEzaE, FEME—HRSHEZ—HRE,
MERMDERSE L i B EHBEX—wIRE, FIUENEHER—miE KA, SRBRSRER
k, HEFx—mzE BEINRRAELE,

rotate ISR EAT — M RE, EiesniAR,

— AR B 21
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mvPushMatrix()2 B2, YRR mEEs (MRRES) EREHF. degToRad)tBEH A
BB, o 2iB iyl @itgl-matrix IR E, AR T e, +EHETH
AR X Dot ja st g A B, XHPYIIRTEAFR BB LT,

LEEA T rTriflrSquare, Eile® ERE YATH 1"+ BB,

var lastTime = 0;
function animate()

{

var timeNow = new Date().getTime();
if(lastTime != 0)
{

var elapsed = timeNow - lastTime;

rTri += (90 * elapsed) / 1000.0;
rSquare += (75 * elapsed) / 1000.0;

}

lastTime = timeNow;

BN RFL—wiByet |, “X—wpiARISEHBEG SR, AREHEZANEY L z#INEE,
#ZIRAT LB S8 T 50 a3 sk 45l

var mvMatrixStack = [];

function mvPushMatrix()

{

var copy = mat4.clone(mvMatrix);

BoamEsR a5 A, BERRASN T REEE (FUAERRAEERRNIX 5, mEREEE

) o

A LLix BB T gl-matrix.jsiftBclone . LearningWebGL A {# AR RZ ‘matd.set(mvMatrix, copy)”, FTEEtR 2
gl-matrixBJLxFI2 xR A X 5], HEFMAFEEZINDAET,

mvMatrixStack.push(copy);

}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "FEERIFEMEEARE";
}
mvMatrix = mvMatrixStack.pop();
}

JISAEEEH A EMpushFlpopFiE, FrAmvMatrixStack#iA H A BEZEMEA T,

function degToRad(degrees)

{

— AR B 22
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return degrees * Math.PI / 180;

0~180xf O~ HFLEH £ T, JSMMatht REEANBEEE S5 Hi%,

23
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EEEIFM3D

X H RN =ARMEEE, BEMRIERE.

MERINA A4,

H4
ZEJLFREATRE—1HE, MIANATYEESZIEAKN, HM— T E—PEHbAEARYyE, BLEE

MEIT =48,
HELBIEAER IR, FNBIM—1TFRE RER :

1 HSNERELHERN, MRMEEHESBERALFRT, METHSEETH, IFMNBIMN—PR
5l (index) , REBLHAAAERMY s, MAILARSIKESFEAR,

2. MNRFBAIAPOLYGON'EE, BEFNBFEENEBINEB/ILEDL, MEAfoBEAE—ITE—IHE, W
RA‘TRIANGLE_STRIP"kE, MXNHEES, TSR3 —TMEMNTRAR—NENFABEN=
A, MRATRIANGLES"kE, —PMEHUEMTR, FFTAN=AK, a2 SMNLEHNIMNEERES
Bt —x, FHEZRB|+TRIANGLES", i AEZ T,

HTLEELERRL—LE, BNEEZANER S R T ELUNEEAMIIA A, Tty
rPyramid, triangleVertexPositionBufferg i pyramidVertexPositionBuffer&Z,

MEERERERE, EARARRKINGE (BETEERERN, BELARET) .

var cubeVertexIndexBuffer;

wineRzE, EHFFRKRFKSIBbuffer,

function

{

pyramidVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, pyramidVertexPositionBuffer);
var vertices = [

KRS EIER3D 4
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0.0, 1.0, 0.0,
-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
// BME
0.0, 1.0, 0.0,
1.0, -1.0, 1.0,
0, -1.0, -1.0,

// EE

0.0, 1.0, 0.0,

1.0, -1.0, -1.0,

-1.0, -1.0, -1.0,

// EMmE

0.0, 1.0, 0.0,

-1.0, -1.0, -1.0,

-1.0, -1.0, 1.0

1
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),

gl.STATIC_DRAW);

pyramidVertexPositionBuffer.itemSize BF
pyramidVertexPositionBuffer.numItems = 12;

pyramidVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, pyramidVertexColorBuffer);
var colors = [

// 1EHE

1.0, 0.0, 0.0, 1.0,

0.0, 1.0, 0.0, 1.0,

0.0, 0.0, 1.0, 1.0,

// BME

1.0, 0.0, 0.0, 1.0,

0.0, 0.0, 1.0, 1.0,

0.0, 1.0, 0.0, 1.0,

/B

1.0, 0.0, 0.0, 1.0,

0.0, 1.0, 0.0, 1.0,

0.0, 0.0, 1.0, 1.0,

// ZEMmE

1.0, ©.0, ©.0,

©.0, ©.0, iL.6,

©.0, 1.0, ©.0,

1
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors),

gl.STATIC_DRAW);

pyramidVertexColorBuffer.itemSize
pyramidVertexColorBuffer.numItems

~

R R R
o © ®

4;
12;

sUEE, eHT=4HRAFEIEHNTI RS, HEBnumitemstB BAM=ANFA—H# T,

cubeVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices = [

// 1EM

-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
1.0, 1.0, 1.0,
-1.0, 1.0, 1.0,

R REIER3D
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// BEE

-1.0, -1.0, -1.0,
-1.0, 1.0, -1.0,
1.0, 1.0, -1.0,
1.0, -1.0, -1.0,
// TAER

-1.0, 1.0, -1.0,
-1.0, 1.0, 1.0,
1.0, 1.0, 1.0,
1.0, 1.0, -1.0,
// LR

-1.0, -1.0, -1.0,
1.0, -1.0, -1.0,
1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
// BNE

1.0, -1.0, -1.0,
1.0, 1.0, -1.0,
1.0, 1.0, 1.0,
1.0, -1.0, 1.0,
// EMNE

-1.0, -1.0, -1.0,
-1.0, -1.0, 1.0,
-1.0, 1.0, 1.0,
-1.0, 1.0, -1.0,
1;

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);

cubeVertexPositionBuffer.itemSize

cubeVertexPositionBuffer.numItems

3;
24;

cubeVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexColorBuffer);

colors = [
[1.0, 0.0, 0.0, 1.0], // EME
[1.0, 1.0, 0.0, 1.0], /B
[60.0, 1.0, 0.0, 1.0], // TEB
[1.0, 0.5, 0.5, 1.0], // KE
[1.0, 0.0, 1.0, 1.0], // BWE
[6.0, 0.0, 1.0, 1.0] // EME

1;

var unpackedColors = [];
for (var i in colors)

{
var color = colors[i];
for (var j=0; j < 4; j++)
{
unpackedColors = unpackedColors.concat(color);
}
}

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(unpackedColors),
gl.STATIC_DRAW);

cubeVertexColorBuffer.itemSize 4;

cubeVertexColorBuffer.numlItems = 24;

kS EIER3D 26
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KBzEZIEPEFAREIENRRD SLET, URATRANEXETRRE, FH—1TRB=T1E44
H, BNTELA—TREE=MHE, EEFTUER—MER=NTRABH R,

mBERm RBRE st e, X NMorfEar 2z, BE—T a8,

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // IE@E
4, 5, 6, 4, 6, 17, /B
8, 9, 10, 8, 10, 11, // &R

4 r
12, 13, 14, 12, 14, 15, // EH
16, 17, 18, 16, 18, 19, // Aym@E
20, 21, 22, 20, 22, 23 // EMM@A
17
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,
new Uinti16Array(cubeVertexIndices), gl.STATIC_DRAW);
cubeVertexIndexBuffer.itemSize = 1;
cubeVertexIndexBuffer.numItems = 36;

FEIMRBEAESHEMNTR. FELE, REELNRE T Y3, M
gl.ELEMENT_ARRAY_BUFFER. Uintl6Array%,

function drawScene()

{
//. ..
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,
cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);
////mvPopMatrix();
}

e dlB et E, EEEEKAERgL.drawArrays() B i R 8UAE, T EARERARSIRAS, EEBME LY
gl.drawElements(), %A 174 HlEE 2 BI4 E BIbuffertl 2 =4 5 IndexBuffer,

ZHEBMNASET ADILENREEN AT,

R REIER3D



CSGrandeurfJWebGL % 5

BIALE

Z@RUEREETHCHWLIE, REFFTRHRTF, BFITRAIETF-

s RAGREFENE Fns EEM, EREBESR—, B BRI RES, BErBnBE—xEn
—MmEs, R AELEnEAELE, BALEnEAEL.... O EEstm E, BB LEET, MAUBNXR, A
AT ER T

R—HHMNFEI A IR, ATARVETEE, LIBL—FRLFFENEEE XN MR, KL1EHR
NS @

MRIMES,

A5

function webGLStart

{
/7. ..

////initBuffers();

initTexture();

////gl.clearColor (0.0, 0.0, 0.0, 1.0);
////9l.enable(gl.DEPTH_TEST);
//setTimeout("tick()", 100);

//tick();

—FHEMA ERAIR LS. tick(BMAERNITHERERS, EFZMtck()NE, HEET—1T
WARNING :

[.WebGLRenderingContext|RENDER WARNING: texture bound to texture unit O is not renderable. It
maybe non-power-of-2 and have incompatible texture filtering or is not 'texture complete’

BB R Z2ISEL HITENMEREND, SEBMKEE ), s3I SMATHB s EFFFRL®l T,
FEBTXMNRT. FHISHsetTimeoutfd 2 XEBT—TF, KEME2F —/M2IUBLH, FTadXDMAEER
THTE, MR A XIEHEEREWARNING, H&EHEUck()NEI TEHISIERINHE A nEKBET,

var myTexture;
function initTexture

CIPNG &2l 28
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myTexture = gl.createTexture();
myTexture.image = new Image();
myTexture.image.onload = function()

{

handleLoadedTexture(myTexture);
tick();
}

myTexture.image.src = "/Public/image/mytexture.jpg";

St FcreateTexture (VB IL— P B xt R4myTexture, BibmyTexturefE &% % C©HIBHNA K, 2—NJS
Bimagext R, #iXxNimagext RHonloadEHIEERL % 1L B s B EHhandleLoadedTexture().
tick()ZMwebGLStart()#r it k8, RN B R EHtick(), BRI TPWARNING,

g% EimageRyitbit, "TLLZ B CMR 4 SRt ik th AT LU M 4% L i rpdtteit, f8E ML fE %) i 8wl FF
WERGRFRIMEZ AR, RIKZIERA %L TonloadE 4

function handlelLoadedTexture(texture)

{
gl.bindTexture(gl.TEXTURE_2D, texture);

gl.bindTexture#gl.bindBufferfB{Ll, 4 Etexture #“HEIxIE", FETFREEFHNEENE, tuIBRLIBHR
£ sftexturef 3,

gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.pixelstoreif F i BIRFRERIER, F—INSBERTALENEARFEERNS, XTMRAYEARFMSIEN
SErRaAE, BdEMmtLT, FEESKEBESERFER, F— 1SR E#BPTENMERETEINE
i, BAETAE.

gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);

glteximage2D, Rl AREF AL FodBafl, SHMAIERY - ERAR 2R, @y 2R (LG
) « EFEHRHAEERN (BEEAR, MEK) . BOBENAE (F#R. G BEEKELE) | Bfxd
REH,

gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.NEAREST);

gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.NEAREST);

X ARAD RN E ARSI R KA T ST B e 28, TEXTURE_MAG_FILTER#H
TEXTURE_MIN_FILTER% 3| @AM 4 /\. NEARESTREAKEL P REENGEHEBIEYEELE
HEeE, RER, AREERAERIBEFZ S, TEE BIRTIMIE R ES3E, T

CIPNG &2l 29
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gl.LINEARiX X &,

gl.bindTexture(gl.TEXTURE_2D, null);

REEEASIE Y ESE, ZETLEN, BE—MIFIH.

BEEHMNEEnitBuffers()h iz B B4y, BEARAEENE, MASEZINHET, BxBEHRBEEXN

T EFREBEE 5 s EE X,

var cubeVertexTextureCoordBuffer;
function initBuffers()
{
// ...
cubeVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [
// 1EH
0.0, 0.0,
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,

/B

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// TRER

0.0, 1.0,
0.0, 0.0,
1.0, 0.0,
1.0, 1.0,

// TSR

1.0, 1.0,
0.0, 1.0,
0.0, 0.0,
1.0, 0.0,

// BRE
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// EME

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(textureCoords), gl.STATIC_DRAW);
cubeVertexTextureCoordBuffer.itemSize = 2;

51 AL
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cubeVertexTextureCoordBuffer.numItems = 24;
/).

Mg ERYy . Rt til, xB2nttE2a— B4 (attribute) , SIBAHEMSIER R EH—
N, EFARZ0,0), ALEARA, 1), M= mx nsd2m F LRl EN—NMIE, R5RZE
HIEXNEH EBHiEE, T ERIETHIEARS=®FBREMIBI A L XR,

var XRot =

|
(o)
~.

var yRot = 0;
var zRot = 0;
function drawScene()

{

////mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, -5.0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(xRot), [1, 0, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(yRot), [0, 1, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(zRot), [0, 0, 1]);
////9l.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);

////gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,

//// cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0,

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
gl.vertexAttribPointer(shaderProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, myTexture);
gl.uniformli(shaderProgram.sampleruniform, 0);
/] ..

T —ThR#ENAR, IPTMMER, iz UERE,

2t FtextureCoordAttribute, 1447 — 1B B 474 shaderdh B3t 5 % &,

i% iz g setMatrixUniforms()=%, BB E 41 BuniformMatrix4fv(), uniformli()th % {489, “uniform” /5
HUPRTSEN LR, S FEMNANOSLIE, THIENGLSLR Bk EEshaderE 2 EH#H,

<script id = "shader-vs'" type = "x-shader/x-vertex">

attribute vec3 aVertexPosition;
attribute vec2 aTextureCoord;//new

uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;

varying vec2 vTextureCoord;//new
void main(void)

{
gl _Position = uPMatrix * uMVMatrix * vec4(aVertexPosition,
vTextureCoord = aTextureCoord;//new
}
</script>

5l AL

0);

0),;

1.0);
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mmERsT, BMNAsEERE T ZrMmE, MneREY (attribute) XL, #LTFT—PERHBHRRE
R BB E M.

<script id = "shader-fs" type = "x-shader/x-fragment">
precision mediump float;
varying vec2 vTextureCoord;
uniform sampler2D uSampler;
void main(void)

{
gl FragColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
}
</script>

Fratsid, 53 TTHERNs IS, Bidtexture2D()FE it s BB # BUx N Tl H &, uSampler2
FHMATE Auniformli) B s 3B 45, XEMsHIE 54, AxflytR27 L8,

FREHEMNTK T HEE LA,

CIPNG &2l 32
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w AR H 5Bk

R—H—g 2 MREH, Filir—TFTAENsEEi g EE,

MERINA6,

&6

FAPUAN A A 4 0l s x s Fl sey s BORES%, Page Up#llPage DowntiZflzsn A M LIRS g5/, FF4TE

= ot ok 4 B A g

var crateTextures = 0);
function initTexture
{
var crateImage = new Image();
for(var i = 0; i < 3; 1 ++)
{

var texture = gl.createTexture();
texture.image = cratelmage;
crateTextures.push(texture);

}

crateImage.onload = function

{

handleLoadedTexture(crateTextures);

}

crateImage.src = "/Public/image/crate.gif";

SEE—%TRANZE, BMNBT=ZDsdEAR, FRT—TMHAE, s3ERMT —MREENE R, XK

# ¢bhandleLoadedTexture(\ B2 — N4,

function handlelLoadedTexture

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, textures[0]);

gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, textures[0].image);

gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.NEAREST);

L RERS ) Sk P
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gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.NEAREST);

gl.bindTexture(gl.TEXTURE_2D, textures[1]);
gl.texImage2D(gl.TEXTURE_2D, O, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, textures[1].image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR);

gl.bindTexture(gl.TEXTURE_2D, textures[2]);
gl.texImage2D(gl.TEXTURE_2D, O, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, textures[2].image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);

x5 R IB G RAF =N REA T =MSELEE, textures[0]F] E— ¥ —#, FAMIQIL.NEAREST,
NEAREST

ERsESFRREBIN—MER, FHFELFNGRNHE, 2798, s aRXPIERELE

LINEAR
ERsELGHRRBINE T RE, Bl THEIFEELFINGRNHRE,
MIPMAP

LINEARA X E LB AR IR LENEARES TR IF— £, {BRE%4/DHeHEFHREHE =5, M=%

e
W o

AILERHRMNX— P MHEMNRE R ELXRE, AMRERRZ B, Hu/0EKG 110896 %,
NEARESTHILINEARERMEERLEAEEF EEX—LwmulHR T, XNMEFER, UBEEHNE—D
Rz, EEL2HMWEE EMAEIR, BEsIE EMAME, FIeeaRFEid sk,

EsEREH/NMNEREMERT, MRELLINEARBRRZ NP M, BEENELWERENH, sEER
T AKR%., MIPMAPHER I BRLIBER T —MMIPMAPE, X2MEKEFE", BIEHNL2. 1/4,
1/8.. 5% A, E—TELHIKRNME, ELRLELHT—ENEE, IEEELEREREM, TTLE
2, R, TEMMPMAPHEHER FE2MIEELIET, X2—REN, LHEGEENHERE
M IB1F1§ %, TRAELERES /N, B RELINSIERTEMLINEARKE, FEEKMIPMAPH,
FR2%F 7 xAgl.generateMipmap(gl. TEXTURE_2D),

var XRot = 0,
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var xSpeed = 0;
var yRot = 0;
var ySpeed = 0;
var z = -5.0;
var filter = 0;

ESLGhest. . xBagiilmeEXNeRi =,

var currentlyPressedKeys = {};
function handleKeyDown(event)

{
currentlyPressedKeys[event.keyCode] = true;
if(String.fromCharCode(event.keyCode) == "F")
{

filter += 1;
if(filter == 3)
{
filter = 0;
}
}

}

function handleKeyUp(event)

{
currentlyPressedKeys[event.keyCode] = false;

}

function handleKeys()

{
if(currentlyPressedKeys[190])
{

//II i ||/||>||/@%ﬁg

z -= 0.05;
}
if(currentlyPressedKeys[188])
{

//u’ "/"<”§E%ﬁ%

z += 0.05;
}
if(currentlyPressedKeys[65])
{

//A

ySpeed -= 1;
}
if(currentlyPressedKeys[68])
{

//D

ySpeed += 1;
}
if(currentlyPressedKeys[87])
{

//W

xSpeed -= 1;
}
if(currentlyPressedKeys[83])
{

//S

xSpeed += 1;
}

b A RHG sk
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}
function tick()
{
// ...
drawScene();
}

tEREsti a BHHRIETE, 41 EEMRREECHN%S, W ERLLS Elkeycodek. FA—1TE4A
currentlyPressedKeysiz it 8 MREMIE TR S, ERMEINFHR—K., BTEHiFiL, RMAZHEICEMRIT.
handleKeys()IEtick() P R EFA A iz 77— R & % currentlyPressedKeysix N7 B 5E ) 55 Z B2 1E,

“Frailbl s iRt s 2 BUM 1, BB iLeR—T % —R, FiiEkeydownE {7, T REMLEHFIE
BRETNFRITLS T, BHHREtckEEERnIT, FELIEABNHEEA Tiff% Belsesreturn, X #7k
RFTEMNFITIHIT, BRETEEHFAMHE, SEROFNHETE R RSN ERENE, BE—E
RFERE,

function webGLStart()

{
V.
$(document).keydown(handleKeyDown);
$(document).keyup(handleKeyUp);

}

handleKeys()&tick()#ZE#I#, {EhandleKeyDown()#handleKeyUp()Z1 241 — a1E B 18 - -k % 1Y,
XBERMMERISHEHZE, jQueryrl LUE EEZX#E, keydownFlkeyupEjQueryE 24,
i3k & X EHEARHEH TR EZMEL

function drawScene()

{
//. ..
mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, z]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(xRot), [1, O, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(yRot), [0, 1, 0]);
//. ..
gl.bindTexture(gl.TEXTURE_2D, crateTextures[filter]);
//. ..

}

drawScene X —#FHMNBE L2 2K T, BRBHBWARNBKRE N, E25, = PIBxREEA 2P

— A
[
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ARG FIEN

BAEXRBARN EFEE, HBENHARNBRBEEAEN., tTFEHIINERS, ARTERIBR
RFBRTT (HEHFER) » Bl EARMETE S EmE. sIBAM, BammeiiiRREg
HEitERE, HETEARZ JEFZR Y, 4TI ENERRMEEL, TEREZERTNHEA
%o

E— BB MREBHEZ R ANNE, REBAEMEEYN, FHaERE T,
BT RETENATHRB AT

1. AMEY (directional light) : M—NA R A% 31 1T,
2. #IEH (ambient light) : (XU FESHFRHRERFIFLIGEEE, ZSKLWHNCE, HIMBMENS
M BR 5 SR,

YOIARE <t SR A TR 4

1. BR& (Diffuse) : T LAERY, MREBMEAARS ; THHLAERLE, TERIUATA
A (BREASARKEEANLA) —AHFNABKXE EEHRE,

2. BEIRH (Specular) : BEMYAZEIRTMARTABERI L. Bil AR ARIWEER
PRk, WH, £EETE%ENRE,

Phong Yt BRIER D x L ¢ Bl SF—i#E, FAIEMNRERANFNE -

1. 2R EIMNRGBIB
2. BHERINSEIHRGBIE L

AR R NMFE

FIRF R FTHIRGBB

2 R 515 EIMRGBE 1%

4 H RS EIMRGBE
RTES TR 5T 8 B BIIRRI S %

> DN PR

HRPEIRNHEE, BRTESHE, ThHE. TERR.

RIFEPhongIRIER, BRATEMESRPARER, FEEMANATBUENDAREETRIENRE
.

MAE7TRAEBN E— P HBRENEREFRERRNMIF,
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http://www.zhihu.com/question/28951564
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Ambient + Diffuse Specular = Phong Reflection

H7

F ¥ Eshader B Sk X L g BB INB T/E HEENRFEN,. BRE. SERFHIRGBH 7,

10 ix LERGBIG ZEMNHE K,

EHERFUNR, SEMENASEERAN LA, REXKANARRHEZHEEEREIN, HMNEM
M ENE, RELHENTRNELRE,

TR, BNEMZE :

o ABNTMRRE—NERE,
e EE—NABNKARMEE,
o EMmAEREST, MEMNIRHERBMARSHANLAHEL —NEENRGBIEE, Bl LRIENLH
RGBI& %,
A MR ES,

A8
< type="checkbox" id="1lighting" checked /> fEfRJR
<br/>
(GES/AE 26l SR/ E, WSADLEIREIINAN T Mfe s R )
<br/>
<h4>ARA¥:</ha>
< >
<tr>
<td><b>AME:</b></td>
<td>X: < type="text" id="lightDirectionX" value="-0.25" /></td>
<td>Y: < type="text" id="lightDirectionY" value="-0.25" /></td>
<td>zZ: < type="text" id="lightDirectionzZ" value="-1.0" /></td>
</tr>
<tr>

YSICIp ARSI 38
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<td><b>#:</b></td>
<td>R: <input type="text" id="directionalR" value="0.8" /></td>
<td>G: <input type="text" id="directionalG" value="0.8" /></td>
<td>B: <input type="text" id="directionalB" value="0.8" /></td>
</tr>
</table>
<h4>38EY: </h4>
<table style="border: 0; padding: 10px;">
<tr>
<td><b>gfs:</b></td>
<td>R: <input type="text" id="ambientR" value="0.2" /></td>
<td>G: <input type="text" id="ambientG" value="0.2" /></td>
<td>B: <input type="text" id="ambientB" value="0.2" /></td>
</tr>
</table>

EM T EMAKRIF R, #EAMNHESRGBIZM. % BEFIEERCBIBIAIIEM

<script id = "shader-vs" type = "x-shader/x-vertex">
// ...
attribute vec3 aVertexNormal;
uniform mat3 uNMatrix;

uniform bool uUselLighting;
varying vec3 vLightWeighting;

uniform vec3 uAmbientColor;
uniform vec3 uLightingDirection;

uniform vec3 uDirectionalColor;

void main(void)

{
/7. ..
if('uUselLighting)
{
vLightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 transformedNormal = uNMatrix * aVertexNormal;
float directionallLightWeighting =
max(dot(transformedNormal, uLightingDirection), 0.0);
vLightWeighting =
uAmbientColor + uDirectionalColor * directionallLightWeighting;
3
}
</script>
MM RERS.

aVertexNormal@ M =L & A=,

uNMatrix (Mat3) RREN T %fErE, AEFEERFER TR T #E“RUMVMatrix (Mat4) , B—THOR
ME=2(1,0,0), MmmmFEF(-1,0,0), FEEFET MK T(0,0,0), XETARARFTEEN, HEAHRERM M =IE
#, BARATREZMALT, TREEE MMM, XIEREuMVMatrixtk T Mol T e B sE & mEM T

S5 SR E 39
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fb, BRI E AR B E3*3ER D RO RE 4 B4 B AF HuNMatrix, EF A0z, XIXEHFE A
TO

&

uUseLightingtriz @ BfER YR, vlightWeightingZ Y¢BRMRBIF, uAmbientColor2 1% Y6 RGBIE %%,
uLightingDirection A E ¥ A, uDirectionalColor2 5 HY¥:RGBI& %,

dot)BmAR, AAEEAENTHRNFERNN, HNEARDERMRFUCH X BHIRKE, RIFLRE
B, ARARNE-RORNBERNANARARAES ZIEELAELANRTRE, MEARAEERLY £
uAgr, RESRREF.

% BINEERRGBIZ I FL = A A I8 2B,

<script id = "shader-fs" type = "x-shader/x-fragment">
VA
varying vec3 vLightWeighting;

void main(void)

{
// ...
gl FragColor =
vec4(textureColor.rgb * vLightWeighting, textureColor.a);
}
</script>

FHRTERS TRTREGTETFN., HaEHURCGBIEN AR IBHE, XBRBEN=4E,
LAtBtextureColorifr i+ &, BrEANN4EE,

var cubeVertexNormalBuffer;
function initBuffers()
{
//. ..
cubeVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
var vertexNormals = [
// 1EME
0.0,
0.0,
0.0,
0.0,

~

~
~

© ® ©@ ©
© ® ©®@ ©
PR R R
© ® ® ®
S

// E@
, , -1.
, -1.

, -1.

~

’

~

’

~

© © © O
o 0 O o
o 0 0 o
o 0 O 6

~

!

// TEB
0.0,
0.0,
0.0,
0.0,

~
~

~
~

R R R R
© ® ©® ©
© ® ® ©
© ® ® ©

// &L
0.0, -1.0, 0.0,
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0.0, -1.0, ,
// BME
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
// EME
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,

13

gl.bufferData(gl.ARRAY_BUFFER,

new

cubeVertexNormalBuffer.itemSize
cubeVertexNormalBuffer.numItems

4l aac

A

=

>k

Float32Array(vertexNormals), gl.STATIC_DRAW);
37
24,

AT, BT RRBN—TEE—RR BN RARREAELRE,

function drawScene()

{
/...

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
gl.vertexAttribPointer(shaderProgram.vertexNormalAttribute,
cubeVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

PR sE&FAE 4 hshaderB st m T &,

I s

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, crateTexture);
gl.uniformli(shaderProgram.sampleruniform, 0);

SIBEHEAMIPMAPIBN AR, TEL=1#%,

var lighting = $("#lighting").is(":checked");
gl.uniformli(shaderProgram.useLightingUniform, lighting);

MFF R R EA P2 BE—RESHEANER, X bool % £ 1% 4 shader®MuseLightingUniform,

if(1lighting)

{

gl.uniform3f(

HIL 5

shaderProgram.ambientColorUniform,

41
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parseFloat($("#ambientR").val()),
parseFloat($("#ambientG").val()),
parseFloat($("#ambientB").val())
)
var lightingDirection = [
parseFloat($("#lightDirectionX").val()),
parseFloat($("#lightDirectionY").val()),
parseFloat($("#1lightDirectionz").val())
1;
var adjustedLD = vec3.create();
vec3.normalize(adjustedLD, lightingDirection);
vec3.scale(adjustedLD, adjustedLD, -1);
gl.uniform3fv(shaderProgram.lightingDirectionUniform, adjustedLD);
gl.uniform3f(
shaderProgram.directionalColorUniform,
parseFloat ($("#directionalR").val()),
parseFloat ($("#directionalG").val()),
parseFloat ($("#directionalB").val())

);

0 m FREEOAE X S MM 71 £ 2 TEIR 804 A& 44 shader, 3Bt TN AABAE, AFERASRT
BEEAMAENRTEK, FEE—ELKE (normalize) #E£MIAE, ZAXRHEEBL, MEXRRAH,
EirARSER (BsA) , BN AEKE (scaleEF-1) ,

function setMatrixuUniforms()

{
/7. ..

var normalMatrix = mat3.create();

mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);

gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false, normalMatrix);

WNRTERT 3B, sHELRER T #iErFuNMatrix, ZERR - @ B4 E3*3ER D B FErE B 4% B,

FREMNEATEARNARNSFERL.
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Em—TEREL :

BN RETREARKE—R, #THEHEMNT # ;
TRZ A #TAMRE, BRFShTHLRTERS ;
BMATHA TERRRE—R, BHEHNHE ;

B2 RE L W LT

A w DR

MRERPFRIES MG, B—TMERUASEATENFRE LA TEBHRLESR, RNEERLHIR
BIEDENFRE, BEiLEENDE, SEFNEHERTIIRNE, ZUFTERELH, RELHLEE
BMRERERRE, AotE8NMEERLH, MREATRESZY, R4BeREANCaFaES S
B MERENRE A # TR, MEAREDNE, HEXERE.

il

AN
=

Nos
T

b

BEABRARLFERANFERYE, BEREMEA— TR THNTRADENHRE, B3FENARNLAHE
—&itE, B ITFHRBEANETF. BREARMALARNHE, hRXERE.

E—F, FNDNEERAREZHPNNR, SERESERAFBHNMR, WA,

&9

<input type="checkbox" id="blending" checked /> fEFE&
<br/>
AEHE (Alpha) 43| <input type="text" id="alpha" value="0.5" /><br/>

BEMLEX—3 BRESFXETZHAE X ENRMG,

<script id = "shader-fs" type = "x-shader/x-fragment">
/).
uniform float uAlpha;
void main(void)

{

WE g, EHESRE 43
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/7. ..
gl FragColor =
vec4(textureColor.rgb * vLightWeighting, textureColor.a * uAlpha);
}

</script>

REERFTERSR, MATERAENLE,

fEwebGLStart)d, Hi—BBERXHE—1THRKS :

gl.enable(gl.DEPTH_TEST);

HYTERWebGL, FTEFEZ A, FELIEBE2E—PEIABERE, ENEMIBAITR 5T 289
&, Fmth el LABRMATE E X R -

gl.depthFunc(gl.LESS);
LARMALUHTHENERE, ZRERTIRT,

function drawScene()

{
/7. .

var blending = $("#blending").is(":checked");
if(blending)

{
gl.blendFunc(gl.SRC_ALPHA, gl.ONE);

gl.blendFunc(gl.SRC_ALPHA, gl.ONE) 88— NS H#UEE 14k % MalphalFBE A E FU+ 5, BN
Bk EMaphaBinBEaRFUAHE, REERFRRFTEERETENX ML, BRREERTF
EE2EAMZFHRIT.

gl.SRC_ALPHAR ~ME AR H EMalphata fF 4 EF, gl.ONERTALOFEHNEAF, BEMSEAT LM E i1,

bﬂiiﬁgﬁ@y‘]C(ﬂors = (Rs: Gsy Bs: AS)’ E*‘?‘%ﬁéﬁCO|ord = (Rdl Gdl Bd; Ad)’ m'];ﬂﬁ@ﬁﬂ]ﬁiﬁﬁ E"J%%&; 'H’
HuERA ¢ Color,g,, = Colorg * A, + Colory

ZHARPRE = EBAMRKREFNTE, TIEZXMFHRRE T4,

gl.enable(gl.BLEND);
gl.disable(gl.DEPTH_TEST);
gl.uniformif(shaderProgram.alphauUniform, parseFloat($("#alpha").val()));

}

else

{
gl.disable(gl.BLEND);
gl.enable(gl.DEPTH_TEST);
gl.uniformif(shaderProgram.alphaUniform, 1);

}

}

WE g, EHESRE 44
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BRI R EAFF %, #£4/BLENDFIDEPTH_TESTHIFFX, :EVM 7 £i% &Malphaft.

EEF -2 : BRNA L BMRTENRESHPTERERE, FA2 B IEYE 89AIphals
B, ‘EEARHEREER, BR2LFEE., +BNMARHNERE8T A ™R ENEEES, BE
— Mo BIENER, FENFERAMR, WRBIER 05 KRBT R,

BT, Z¥zENNMRET, TaABHAELEFATE, WNBAENX. YieH0, ZkHnl, REHE
BAIRIE, KRRt kM, ERIHEE. FIUARMET, EARRBERHEN, MAZEREINEES
AP LWEARKR, BHFNEANMR, FEFHBHI. 2HARX%t

W, EHESRE 45
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AL B L4, YRz

BOREZMEREBE YK, BXMPERBER %, B—MRNENEENSIE, RLBNEENE
¥, Duang~

MERINA 10,

E 10

&Ry, ISELIRINE LHC+H+, PHPAKR—#, TE2—class{isk@struct(}iI# F. ISHIENEEL
FE—TNUR, HERE—NF 3t Rprototype, FAnews]E—1 % #9253t REVeTE, prototypest R
B R AR A 2BMEt RIIK R, BEEREERS,

function

{
this.angle = 0;
this.dist = startingDistance;
this.rotationSpeed = rotationSpeed;

this.randomiseColors();

HMNELStarx 27 %, A ZIUBENHERY, BE=THAZTE, E#ITT—TBESHAE.

Star.prototype.randomiseColors = function

{

this.r
this.g
this.b

.random();
.random();
.random();

this.twinkleR
this.twinkleG
this.twinkleB

.random();
.random();
.random();

};

MIERBHERNAE ABCRXE—THRE,

AL B4, ZWIKE 46
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var effectiveFPMS = 60 / 1000;
Star.prototype.animate = function(elapsedTime)

{
this.angle += this.rotationSpeed * effectiveFPMS * elapsedTime;
//BF BN SHRIDEEER
this.dist -= 0.01 * effectiveFPMS * elapsedTime;
if(this.dist < 0.0)
{

this.dist += 5.0;
this.randomiseColors();

be
TRAYMAEE ML, bﬁ]ﬂ’]k%’fﬂfi;ﬁz*ﬁﬁﬁﬁiﬁ’] ZXNHEGEEMNBE 3. XMBRRT —PNRIE
i, HEEETHD, HIECwOENEmesEEREE 3,

OSEREIRAR - A 4R A b EIE Y3z #EEES, effectiveFPMSTEIRR A 60 BN MIERT, E=MWZ D wm, M
HEBMickBAB—RET Ziz,

TestBUERE, THRERESE kT, TREINEENNR, HNMREBRRERM LK —#8, bt
BINE—RAZTHET—BEEME T,

Star.prototype.draw = function(tilt, spin, twinkle)

{

mvPushMatrix();
/ /%% #H B
mat4.rotate(mvMatrix, mvMatrix, degToRad(this.angle), [0.0, 1.0, 0.0]);
mat4.translate(mvMatrix, mvMatrix, [this.dist, 0.0, 0.0]);
//Tiesk
mat4.rotate(mvMatrix, mvMatrix, degToRad(-this.angle), [0.0, 1.0, 0.0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(-tilt), [1.0, 0.0, 0.0]);
if(twinkle)
{

//E—DNRhEistar

gl.uniform3f(shaderProgram.colorUniform,

this.twinkleR, this.twinkleG, this.twinkleB);

drawStar();
}
//FRiEStar B szlEs
mat4.rotate(mvMatrix, mvMatrix, degToRad(spin), [0.0, 0.0, 1.0]);
// BB
gl.uniform3f(shaderProgram.colorUniform, this.r, this.g, this.b);
drawStar();
mvPopMatrix();

}

EELXE—THOEFNMNESC MR, TRLHEEEL, IZAEEY AL, BUMReEzID
EE, TRailNEE,

AR TENEERR - R, MEZTRAKNEML L4538, X B E 7 =BERE, 3
L}kﬁﬂ’ﬂm—A/Pﬂ$J:éxIEE4JEﬁﬁ2, ETNFEHAR, BLEEREBASYMIES, XNEEM 7HZHTE
pXHlEd:, RRRKAETAREMNAZETR Y —MRA", TERE T xEhEH,

AL B4, ZWIKE 47
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x BE oy — TS % 58917 24,

o JEMMEN, BRELEHNTERALBEHMNI, HA D BRERER—T—TRRE LM, FTELE#HIE

R ERFELFEELEYR, ASE M mshaderfI 3,

MZwBEEELD, BINTRERRLEDRE, W5t T 5B MORERF2HER,

FREBENMNBEELEMWLNEE. BEBNNMAREZS LM XYEHE, LikspinitBNEE ‘B,
BHirE2EaXaLlUitER AR (XEEERRNBAREZMANKIR, T LEBSIRETHN) , BE
LEENRYRRAY (B2 TEERZREEBESEN) , BaAXaTE (I EREEROLTEFE
R) , REABYRHHFEESAMNME, EX—RFF#2H (mvPushMatrix():Z81) , &7

drawScene()H & B—MAXs IRt E AT, BLIRREF, IFEREMMEEEN:—&E. T2
BETE2MEEMNN, BABEXBE—ITHNEENRAN—BRENEE,

function drawStar()

{

gl.
gl.
gl.

gl.
gl.

gl.
gl.

activeTexture(gl.TEXTUREO®);
bindTexture(gl.TEXTURE_2D, starTexture);
uniformli(shaderProgram.samplerUniform, 0);

bindBuffer (gl.ARRAY_BUFFER, starVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
starVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0,

bindBuffer(gl.ARRAY_BUFFER, starVertexPositionBuffer);
vertexAttribPointer(shaderProgram.vertexPositionAttribute,
starVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();
gl.drawArrays(gl.TRIANGLE_STRIP, 0, starVertexPositionBuffer.numItems);

M RI—H#NEE, SRE—TEE.

function webGLStart()

{

//. ..
initWorldObjects();

}

var stars = [];
function initWorldObjects()

{

var numStars = 50,
for(var i = 0; i < numStars; i ++)

{

}

stars.push(new Star((i / numStars) * 5.0, 1 / numStars));

BIHEEL TE22M%, xBERAME0T R,

wALRD L4, ZWikez s

0),;
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function drawScene()

{
gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER _BIT);

mat4.perspective(pMatrix, 45,
gl.viewportwWidth / gl.viewportHeight, 0.1, 100.0);

gl.blendFunc(gl.SRC_ALPHA, gl.ONE);
gl.enable(gl.BLEND);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, zoom]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(tilt), [1, 0, 0]);

var twinkle = $("#twinkle").is(":checked");
for(var i in stars)

{
stars[i].draw(tilt, spin, twinkle);
spin += 0.1;

o3 EETEENKS, KRBT -—MEFE,

BRTIEERHEEKERCH, BEALRZTA—#H, BEZIX—F, dKEXNBNPEELRAET,
Hitpth SBVER A BIEL B, ATUSEM 2 TEA S,

wALRD L4, ZWikz s
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M#m=, ERETERE

M EEB R, FiRFIEN = ER R RITE,

MRINA1,

F11

<div id="loadingtext">IEFEM#HMA. . . .</div>

MG TREEEL 5, HW— AR TEELIRSAE Ay, ExMEx A RIEE CHEFIN—LT
css, BEMZ SR ERISKZEEX METR.

function webGLStart

{
// ...
loadworld();
gl.enable(gl.DEPTH_TEST);
}
function loadworld
{
$.9etISON(
"/Public/json/world.json",
function
{
handleLoadedWorld(data);
}
)
3

DEPTH_TESTZUREEEM, AjQuerylajaxREFFHIE I Eworld.json, HTFjsondISE BEIE £ #mig
=N, XEBHgetISONZES.ajaxHERHFA, XTFajax. get. postXBRAZLHERET,

& a, FEARMILEEE 50
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var worldVertexPositionBuffer = null;
var worldVertexTextureCoordBuffer = null;
function handlelLoadedWorld(data)

{

var vertexCount = 0,
var vertexPositions = [];
var vertexTextureCoords = [];
for(var i = 0; typeof(data[i]) != "undefined"; i ++)
{

[/ FIRHR—DER D5 R 47

vertexPositions =

vertexPositions.concat(data[i].vertexPositions);
/ /R E R RS 7
vertexTextureCoords =
vertexTextureCoords.concat(data[i].vertexTextureCoords);

vertexCount ++;
}
worldVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, worldVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexPositions), gl.STATIC_DRAW);
worldVertexPositionBuffer.itemSize = 3;
worldVertexPositionBuffer.numItems = data.vertexCount;
worldVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, worldVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexTextureCoords), gl.STATIC_DRAW);
worldVertexTextureCoordBuffer.itemSize = 2;
worldVertexTextureCoordBuffer.numItems = data.vertexCount;
$("#loadingtext").text("");

}

MBI L Bjson X HZEE 7 m 5 s BRI AR, BEIEREI R BABZE, RERNATENERE
T, xEMworld.json R 2B S 4 ENHE, 2 HENjsontEX, Tt HAZMH 20 EH3DEIE,

function drawScene()

{
VA
mat4.rotate(mvMatrix, mvMatrix, degToRad(-pitch), [1, ©, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(-yaw), [0, 1, 0]);
mat4.translate(mvMatrix, mvMatrix, [-xPos, -yPos, -zPos]);

}

HERN, LAAESRBPHE . WebCLH R FERMBIIEF, TIEN—PTxk, BIFEEL
#, LB BRI,

var pitch = 0;
var pitchRate = 0;

var yaw = 0;
var yawRate = 0;

Mg, FEAMYEE
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var xPos = 0,

var yPos
var zPos

I
(@) (@
N
~

var speed = 0;
function handleKeys()

{

}

if(currentlyPressedKeys[188])
{
//II, ll/|l<l|ig%g§
pitchRate = -0.1;
}
else if(currentlyPressedKeys[190])
{
//II i ”/">”"@%é};{
pitchRate = 0.1;
}
else
{
pitchRate = 0;
}
if (currentlyPressedKeys[65])
{
//A
yawRate = 0.1;
}

else if (currentlyPressedKeys[68])

{

//D
yawRate = -0.1;
}
else
{
yawRate = 0;
}

if(currentlyPressedKeys[87])

{
/W

speed = 0.003;
}
else if(currentlyPressedKeys[83])

{

//S
speed = -0.003;
}
else
{
speed = 0;
}

var lastTime = 0;
var joggingAngle = 0;
function animate()

{

var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
if(speed != 0)

Mz, FEAMYLEE
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{
xPos -= Math.sin(degToRad(yaw)) * speed * elapsed;
zPos -= Math.cos(degToRad(yaw)) * speed * elapsed;
joggingAngle += elapsed * 0.6;
yPos = Math.sin(degToRad(joggingAngle)) / 20 + 0.4;
by

yaw += yawRate * elapsed;
pitch += pitchRate * elapsed;
}

lastTime = timeNow;

Mz AT RIBB ) kL, EXZIEBME Az »HFmE, YEMEASE, joggingAngle2 M EEBR/NMESK, BhE
Bt 2M R ER", ITFPSIEX & % BRRERN 7 5,

AR EENR T —MEERDROAXNEBNRRO = 5T, EANRa2BEE2RENRRT.
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IK, BestRErE. BArEM

B—H HAME—DERK, s EAEKMISIE, IMABHFBNRE,

MRINA12,

E12

ARAEERBLTHINSD, TBSZ.

function webGLStart

{

/7. ..
canvas.mousedown(handleMouseDown);

$( ) .mouseup (handleMouseUp);

$( ) .mousemove (handleMouseMove);

RO ASEN, LEASHRL RNNER, XBEEFRTESHHERCcanvas, FR{Ecanvas#HER TE
R ANRN, MBF%hEHKARZS(document), TEcanvasiiR T Eir 2 G Hcanvastk A B LUR
BRXEMR, ALUEcanvasfl$(document) BEIBEH— T X X MR,

var
var
var
var

moonVertexPositionBuffer;
moonVertexNormalBuffer;
moonVertexTextureCoordBuffer;
moonVertexIndexBuffer;

function initBuffers

{

var latitudeBands = 7
var longitudeBands = 2
var radius = 2;

var vertexPositionData
var normalData = [];
var textureCoordData = [];

[1;

for(var latNumber = 0; latNumber <= latitudeBands; latNumber ++)
{

var theta = latNumber * .PI / latitudeBands;

var sinTheta = .sin(theta);

var cosTheta = .cos(theta);
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for(var longNumber = 0; longNumber <= longitudeBands; longNumber ++)
{

var phi = longNumber * 2 * Math.PI / longitudeBands;

var sinPhi = Math.sin(phi);

var cosPhi = Math.cos(phi);

var x = cosPhi * sinTheta;

var y = cosTheta;
var z sinPhi * sinTheta;

u

\Y%

var 1 - (longNumber / longitudeBands);
var 1 - (latNumber / latitudeBands);

normalData.push(x);
normalData.push(y);
normalData.push(z);
textureCoordData.push(u);
textureCoordData.push(v);
vertexPositionData.push(radius * x);
vertexPositionData.push(radius * y);
vertexPositionData.push(radius * z);

B— MR, REREZSMNEAEEEMUN, §—EE /LAt I5EBR T, B—E8s—5ih
ki, EE2SENISY, BENFRE2A45441BKKRANSK— AN (FEiLRERZ
=AF, ATHE BRUBEEENZINEGNR, SEERSLEBEPRESMAET) , ZRnBAFEEMm
R FRELLE 1.

Z)

1
I

» ﬁ:
I
I
[]
]
]
I

I

RO DR -
b

I L

=

E13, BRE2L4R
WA 13FS, BB 5R4H, BRREEE—mf%n, A—N5Z8EARMEAE0 (0~180°) , MIESRS
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ZRAEXYTERE RELSXMHIERBE XA (0~360°) RIE,

EEH, |OLAFEIKMEFEr, EXYFE@EmAEF|01B|=|O1Al*sin(0), F=& :

XM4x XA ¢ |01C|=]01B| *sin(@) --> x=r*sin(8)*cos(o);
Y4 4ry#A ¢ |01D|=]|01B| *sin(@) --> y=r*sin(8)*sin(o);
Z8% 45z % 1 10102 |=|01A| *cos(0) --> z=r*cos(0);

B #0Me, RAREHENRMELir, BMMWAA—BEEYTMZaER, “EARESTFRYMIES
m, PR aREYHZBM+ER#RT —T,

KRERABTROEAEBZROERELTMA, ALY+ EARMEBZLERAER FE T BRI
MERT,

var indexData = [];
for(var latNumber = 0; latNumber < latitudeBands; latNumber ++)
{
for(var longNumber = 0; longNumber < longitudeBands; longNumber ++)
{
var first = (latNumber * (longitudeBands + 1)) + longNumber;
var second = first + longitudeBands + 1;
indexData.push(first);
indexData.push(second);
indexData.push(first + 1);
indexData.push(second);
indexData.push(second + 1);
indexData.push(first + 1);

}

//...createBuffer(), bindBuffer(), bufferData(), itemSize, numItemsZ

BB RS E, 2EABArxENsl, EitELsERNERIF —B—BEETR—#&
Tkny, ?Eﬁ——iﬂlﬂiﬁé{%ﬂfﬂﬁﬁ% HABRNZARERTR, EraFsasi—"MM=A
¥, A4 :

first first + 1
o™ !
f,f" -
.,x’x. !
second sacond + 1
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14, HREDENBY/NEHBIRFS 80

var mouseDown = false;
var lastMouseX = null;
var lastMouseY = null;
var moonRotationMatrix = mat4.create();
mat4.identity(moonRotationMatrix);
function handleMouseDown(event)
{
mouseDown = true;
lastMouseX = event.clientX;
lastMouseY = event.clientY;
}

function handleMouseUp(event)

{

mouseDown = false;

3

function handleMouseMove(event)
{
if(!'mouseDown)
{
return;
}
var newX = event.clientX;
var newY = event.clientY;
var newRotationMatrix = mat4.create();
mat4.identity(newRotationMatrix);

var deltaX = newX - lastMouseX;

mat4.rotate(newRotationMatrix, newRotationMatrix,
degToRad(deltaX / 10), [0, 1, 0]);

var deltaY = newY - lastMouseY;

mat4.rotate(newRotationMatrix, newRotationMatrix,
degToRad(deltaYy / 10), [1, 0, 0]);

mat4.multiply(moonRotationMatrix, newRotationMatrix, moonRotationMatrix);

lastMouseX
lastMouseY

newx;
newy;

FA—“*moonRotationMatrixiz. & R fes£ K &, BRFTHINE4: FeFEmoonRotationMatrix £, £k
mvMatrixEFRLUE, XBheBEER TR, NEIELETRART, TLUXXARBRA N EENIIFES
% %10, BitBA— Tgl-matrixB2. xhik A&, FE—NSEE2 4,

ZEHFH—IMRZE, ERFMNER SR, EaXFERYENBEXRL? TRAAMEED 7+ EA
MeHIRFRERIFLER, BTEMN, BRAMTLSHmERRPLUTEFEEFLR (BE—T, NRE4HF
ML 2 FETREERZ, WERKXERLZHERYE, naxE—NEEYHL, —PNEEXWRLE, ™
FAEMPREAEATA, AL RRENARAL) . $BEMREZEY X NMEFTFR —TFTF =X
B, handleMouseMove()TEtick #1117, KABMW60R, BmBaMx M ELREEwS T, #4%
TR, TREENFETEBHBHANERE, BUTRE A L/AT)A M iEEERE,
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A5 93
A3 /A5

MERINA15,

E15

var textureFlag
var startTick = ;
var waitTick;

function

{

1
—
~
—
~

waitTexture = setInterval("tick()", );

3

function

{
if(textureFlag[ == 1 && textureFlag[ ==1)

{

startTick = ;
textureFlag[0] = 2;
textureFlag[l1l] = 2;
clearInterval(waitTexture);

}
if(startTick)

{

requestAnimFrame(tick);
drawScene();
animate();

BORERFRIMAZEE — MR ORNES, FEMEADNKIE, MEREIENEID X Ftexturedy
WARNINGEEX B3 T, # TR XIBIN & STz BHtick(), BINT = Mriefl— N EN 28, a2 48T
2R, Fsetintervalst s B2 E MM E 5 L MAHAwhile, 2R Awhile#fTXRIRT, 2FM, 100msif e —
RERFETLAT . textureFlagfE sy 31 7E A DR N0 £ ST BY R T Htrue,

var lastTime = 0;
function

{

var timeNow = new ().getTime();

ROGTR 58
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if(lastTime != 0)

{
var elapsed = timeNow - lastTime;
moonAngle += 0.05 * elapsed;
cubeAngle += 0.05 * elapsed;
}

lastTime = timeNow;

ELElEs:, animate BAERE kM,

function drawScene()
{
//. ..
var lighting = $("#lighting").is(":checked");
gl.uniformli(shaderProgram.useLightingUniform, lighting);
if(lighting)
{
gl.uniform3f(
shaderProgram.ambientColoruUniform,
parseFloat($("#ambientR").val()),
parseFloat($("#ambientG").val()),
parseFloat($("#ambientB").val())
)i
gl.uniform3f(
shaderProgram.pointLightingLocationuUniform,
parseFloat ($("#lightPositionX").val()),
parseFloat ($("#lightPositionY").val()),
parseFloat ($("#lightPositionz").val())

)i

gl.uniform3f(
shaderProgram.pointLightingColorUniform,
parseFloat ($("#pointR").val()),

parseFloat ($("#pointG").val()),
parseFloat ($("#pointB").val())

)5

RICRISHE 22 B0 % B EBuniformss K.

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0, 0, -20]);

mvPushMatrix();

mat4.rotate(mvMatrix, mvMatrix, degToRad(moonAngle), [0, 1,
mat4.translate(mvMatrix, mvMatrix, [5, 0, 0]);

/7. aHIRSE, MEAE Rz,

mvPopMatrix();

OB

0]);
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mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(cubeAngle), [0, 1, 0]);
mat4.translate(mvMatrix, mvMatrix, [5, 0, 0]);

/7. ARINRSFE, FNEIES GIRSFEFE— .

FIFAmvPopMatrix()FImvPushMatrix(), FhiE A S92 FIFIMRFFEHI L BIIRIIFF R, EMERFEZIEREE
B, BREFRABE,

<script id = "shader-vs" type = "x-shader/x-vertex">
//. ..
uniform vec3 uPointLightingLocation;
uniform vec3 uPointLightingColor;

void main(void)

{
vec4 mvPosition = uMVMatrix * vec4(aVertexPosition, 1.0);
gl_Position = uPMatrix * mvPosition;
vTextureCoord = aTextureCoord;
if (!uUselLighting)
{
vLightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 lightDirection =
normalize(uPointLightingLocation - mvPosition.xyz);
vec3 transformedNormal = uNMatrix * aVertexNormal;
float directionallLightWeighting =
max(dot(transformedNormal, lightDirection), 0.0);
vLightWeighting =
uAmbientColor + uPointLightingColor * directionallLightWeighting;
}
}
</script>

KRNREBEAYE, SHRARBRAFTAESEEAED, FIALFHEN SRz RHAEmvPosition,
= FERIALEuPointLightingLocation, FAEH T RRREZ AR, MXNARRBER A UFEIE
EYHEARANRR—AHAEFERT, TRETE Positiondet &, SZRIARMD T &Y, LitET
mvPosition,

7T, BnBETRAR.
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ZRITHR, ZEBRARYS

MRINAE 16,

E16
Z2AAIENEY, R202BRTREE3R. FTEEHRX A 54 N2 a0 EE. 288N
HEARR, BETREGST, HEHENMRINRIEE, I MESEEEL R TEBHRNEES, &
EMREmMRZEE=dE. B—THI7THER.
MRWAE LT,
A
C 7]
B
E17
HRBIEARIIBS, HEHMBEMRERELN, BELkEs, REBEE, XMREBECMHE, BF/LE

=EBERS, NzHATIBHAERES, MEZRMATELRNIEHR, BFCFAEMSR, SHLRER
=HAZBEE BN, BLEMA, BHLRIEEER,

EZRATHEARERES, BNERREESTRITEAMBERES T #/EHERE, I NEAAEHNER
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whTEBRRNEEREE, BL7THERCHA. BIEAENRER., HHRTEBSREITEX \’\D’J@.H, CHYE
BEAESRERRIICHARLERER, MeEtEHEAERHNARMR, < FilHE, @i %F’lﬂ]%ﬂ’ﬂ%

fa, MAUBEEEMEmE T, #MERTENARMR, 2GR xARKRUBTEMIRSER
EEkfiaJKﬁﬁlﬁuﬂx&%E’]%%]

FLAT SHADING PHONG SHADING

E18

ROIWET T, FTHFRAZRTTHERR, TUEIIRZER AOAREIRTIE. AsE, nES%E
H AIRKRE SRR FERZE R T+ B lR et B A T8,

< id = "per-vertex-lighting-vs" type = "x-shader/x-vertex">
</ >

< id = "per-vertex-lighting-fs" type = "x-shader/x-fragment">
</ >

B2 BIR 7 S+ B Y BB M shaderiE 4 mide— T, EHE 5D,

< id = "per-fragment-lighting-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;
uniform mat3 uNMatrix;

varying vec2 vTextureCoord;
varying vec3 vTransformedNormal;
varying vec4 vPosition;

void main(void)

{
vPosition = uMVMatrix * vec4(aVertexPosition, );
gl _Position = uPMatrix * vPosition;
vTextureCoord = aTextureCoord;

BRI, ZEM Y% 62
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vTransformedNormal = uNMatrix * aVertexNormal;

}

</script>

<script id = "per-fragment-lighting-fs" type = "x-shader/x-fragment">
precision mediump float;
varying vec2 vTextureCoord;
varying vec3 vTransformedNormal;

varying vec4 vPosition;

uniform bool uUselLighting;
uniform bool uUseTextures;

uniform vec3 uAmbientColor;

uniform vec3 uPointLightingLocation;
uniform vec3 uPointLightingColor;

uniform sampler2D uSampler;

void main(void)

{
vec3 lightWeighting;
if (luUselLighting)
{
lightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 lightDirection =
normalize(uPointLightinglLocation - vPosition.xyz);
float directionallLightWeighting =
max(dot(normalize(vTransformedNormal), lightDirection), 0.0);
lightweighting =
uAmbientColor + uPointLightingColor * directionallLightWeighting;
}
vec4 fragmentColor;
if (uUseTextures)
{
fragmentColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
}
else
{
fragmentColor = vec4(1.0, 1.0, 1.0, 1.0);
}
gl _FragColor = vec4(fragmentColor.rgb * lightWeighting, fragmentColor.a);
}
</script>

IAFHZE F ot & RBshader, AILLEE], mREBHNESTLT, REZHEFERAE, htE
BREINEAFEERER, AXUZRTRTEXARNMAERHRNAEETELREN, EFTEMNEE
BENERAER—ERELMAE, HNFBEELenormalize()— T,
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var currentProgram;

var perVertexProgram;
var perFragmentProgram;
function initShaders()

{
perVertexProgram =
createProgram("per-vertex-lighting-vs", "per-vertex-lighting-fs");
perFragmentProgram =
createProgram("per-fragment-lighting-vs", "per-fragment-lighting-fs");
}

B2 BifinitShadersE X T createProgramix PN A FHHEE, 23N aMHEEHIHTR.

=

&

function drawScene()

{
// ...
var perFragmentLighting = $("#per-fragment").is(":checked");
if(perFragmentLighting)
{
currentProgram = perFragmentProgram;
}
else
{
currentProgram = perVertexProgram,;
}
gl.useProgram(currentProgram);
}

FEBshader&Bin & 43 BT 2 G, A HEL IRz T,

Froceid, ZEM TR
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SE =6

MRINE19,

& 19

HEENBNMBEZERTTHE, mashadersEBIEW, 1EH stshaderd i+ B4 mm Y.

< id = "per-fragment-lighting-fs" type = "x-shader/x-fragment'">

uniform float uMaterialShininess;
uniform bool uShowSpecularHighlights;

uniform vec3 uPointLightingLocation;
uniform vec3 uPointLightingSpecularColor;
uniform vec3 uPointLightingDiffuseColor;

uniform sampler2D uSampler;

void main(void)

{
vec3 lightWeighting;

if (!uUselLighting)
{
lightWeighting = vec3( , , )5

3

else

{

vec3 lightDirection =
normalize(uPointLightingLocation - vPosition.xyz);
vec3 normal = normalize(vTransformedNormal);

float specularLightWeighting = ;

if(uShowSpecularHighlights)
{

BHMNRE T ERA TTshaderdl 2EARFVERAEFF 2 —1b, FHHEEE.

BT RARZ R A BEIB I 40 .
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HEEERNTENHRRY

(R * V)*
Ry@M&EzREERAENEE—tAARAE, VER () HzxRea—thRARE, aofiditzE,
o Am #YESE, B E TR R SERHE,

vec3 eyeDirection = normalize(-vPosition.xyz);

BN —EERR, FIAZTRAERIFE,

vec3 reflectionDirection = reflect(-lightDirection, normal);

GLSLIR#t T H ER B EMEHMreflect, lightDirectioni i BR2A A # T HEHEERF #HE, FHiei@
i+ EMlightDirectionZ 24 R4 2HE KRB,

specularLightWeighting =
pow(max(dot(reflectionDirection, eyeDirection), 0.0),
uMaterialShininess);

VNGV B AR b e N

float diffuseLightWeighting = max(dot(normal, lightDirection), 0.0);
lightweighting = uAmbientColor +
uPointLightingSpecularColor * specularLightWeighting +
uPointLightingDiffuseColor * diffuseLightWeighting;

}

////vecd fragmentColor;
// ...
gl FragColor = vec4(fragmentColor.rgb * lightWeighting, fragmentColor.a);

}

</script>

xRt B Lmtgnr 2REnmEk.

BIE AN i jsonBHE, X —F —HANNMER EHEE, BRSERENS,
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GATp

RN E 20,

& 20

FNBEMBR A B IR SE S AEFROTER, EETRUERARFNSAERINMRLE, T=
FEEATEEREEBEFEEZH BRI ENFLER.

EFM SR SIERER, AA »— D thIRs I o R B D PR IER M e MR T 4.

E21

KBEAEW, BEHKIEME # K #bshader, AiEfEshaderhMMBEE L4 ER, MEHESEA, X

MEBEH, MEaN s, RENEBEMsIERR, BEEIOHRSEBRYSHRR AT,
function
{

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, earthColorMapTexture);
gl.uniformli(shaderProgram.specularMapSamplerUniform, 0);
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gl.activeTexture(gl.TEXTUREL);
gl.bindTexture(gl.TEXTURE_2D, earthSpecularMapTexture);
gl.uniformli(shaderProgram.specularMapSamplerUniform, 1);

ZAIERMNMBERFES R RA DB R, BTFENZE2 260, EFREF, AURA— T siEs’E

AL, MXBHMNEEEshadert A ER AN IE, ART AN IBLF,

<script id = "per-fragment-lighting-fs" type = "x-shader/x-fragment">
// ...
uniform sampler2D uColorMapSampler;
uniform sampler2D uSpecularMapSampler;
void main(void)

{
// ...
float shininess = 32.0;
if (uUseSpecularMap)
{
shininess =
texture2D(uSpecularMapSampler,
vec2(vTextureCoord.s, vTextureCoord.t)).r * 255.0;
}
// ...
}
</script>

An—TusEETHNEASHE, BT ARUESATRBR,

¢ 1 Hh )
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—_—
T

El4 38

EAAELIERERIDY R, ZRMEERANAE, JUAEREABmaRYE. BAREF 523D

& 22

AZRARXTHRR, BnaTls ABRFES BBz sy BB — 1M B2 FY, BIEX N IBeFE
AR B L AN o RRALE,

function

{

initTextureFramebuffer();
loadLaptop();

i —NE e RN amRENjsonX 4, X MHMZBINAEE—#,

B—HHELRENMEE (FrameBuffer) , ERETEEN—NEEMR, mMEFENE—GFHETtE—
TERLHINGRR, BTt —nER naFIlasntsE RELFSNAE. WebGLA—
TR ZF, BREHRNZA—BEERN, 2R canvashin 7.

Bntal B mNEILINEF, BTELRXKENFFEME 54 EFE3IDB R,

var rttFramebuffer;
var rttTexture;
function

{

rttFramebuffer = gl.createFramebuffer();
gl.bindFramebuffer(gl.FRAMEBUFFER, rttFramebuffer);
rttFramebuffer.width = ;

rttFramebuffer.height = ;

KELERETE, BUmsl, REREERBNEFES R RAND, XD L Fin B RRHEH &

TE G B 45 HR 69
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B, MaBRIRER 280%, S12EXER TR EENRST, 256K/, 1024%88 2 &,

rttTexture = gl.createTexture();

gl.bindTexture(gl.TEXTURE_2D, rttTexture);
gl.texParameteri(gl.TEXTURE_2D, gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D, gl.TEXTURE_MIN_FILTER, gl.LINEAR);

BiU— PR, xBRZATEMUL

gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA,
rttFramebuffer.width, rttFramebuffer.height,
©, gl.RGBA, gl.UNSIGNED_BYTE, null);

teximage2DFZ BIRAA—#, ZBIHMNFERNKESNEER R, MXREEXEECE LM EFERNL
R, XBEATteximage2D®) 5 —MNMRAE, Sk FHESFREXNMNEE, RE—1NSEARREH#—
emigst, IBHAANBEFE L FFAENZER, B2 —Pnull, REEESHBNEA,

var renderbuffer = gl.createRenderbuffer();

gl.bindRenderbuffer(gl.RENDERBUFFER, renderbuffer);

gl.renderbufferStorage(gl.RENDERBUFFER, gl.DEPTH_COMPONENT16,
rttFramebuffer.width, rttFramebuffer.height);

B —NMERTE, AR WMEFNATIRELERENT SR, B TLE KT REZER,

gl.framebufferTexture2D(

gl.FRAMEBUFFER, gl.COLOR_ATTACHMENTO, gl.TEXTURE_2D, rttTexture, 0);
gl.framebufferRenderbuffer (

gl.FRAMEBUFFER, gl.DEPTH_ATTACHMENT, gl.RENDERBUFFER, renderbuffer);

TEEMNMZENRIEEZbndET, T2ERR, BEAYIrmEE, XBERLYUainEEIEERE
 (GBEEREIR) —RIREBINLSIE ; BA YT ZEORLAIEEEERNERE R R B R 3 R
SERETE,

gl.bindTexture(gl.TEXTURE_2D, null);
gl.bindRenderbuffer(gl.RENDERBUFFER, null);
gl.bindFramebuffer(gl.FRAMEBUFFER, null);

REFE—T=1H5a0"

var laptopAngle = 0;

function drawScene()

{
gl.bindFramebuffer(gl.FRAMEBUFFER, rttFramebuffer);
drawSceneOnLaptopScreen();
gl.bindFramebuffer(gl.FRAMEBUFFER, null);
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EmEpd, BTN EE, BinetlEiEZstBlcanvast, X BIB“HAIMETFEEH
rttFramebuffer, drawSceneOnLaptopScreen()2 M1 ZBIZE ¥ drawScene()—# I HIEE, EREFEH

RIRALHIEHArmiZE, RAHTHE, KLPBZrRERLHA M ANBEXEYEERLT,

»HITE, REENBEENyRE2ERIE S ttFramebuffergs EMSIB 2 ZER T, BB YR ML FE LB
Snull, BBAET R LEHIXSTEEAR M 2 F—F 18 canvasH,

/]

gl.
gl.
gl.

gl.
gl.
gl.

gl.
gl.
gl.
gl.
gl.
gl.

if

uniformii(shaderProgram.
uniform3f(shaderProgram.
uniform3f(shaderProgram.

uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniform3f(shaderProgram.

uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniformif(shaderProgram.
uniform3f(shaderProgram.
uniformili(shaderProgram.

showSpecularHighlightsuUniform, true);
pointLightingLocationUniform, -1, 2, -1);
ambientLightingColoruUniform, -1, 2, -1);

ambientLightingColorUniform, 0.2, 0.2, 0.2);
pointLightingDiffuseColoruUniform, 0.8, 0.8, 0.8);
pointLightingSpecularColoruniform, 0.8, 0.8, 0.8);

materialAmbientColorUniform, 1.0, 1.0, 1.0);
materialDiffuseColorUniform, 1.0, 1.0, 1.0);
materialSpecularColorUniform, 1.5, 1.5, 1.5);
materialShininessUniform, 5);
materialEmissiveColorUniform, 0.0, 0.0, 0.0);
useTexturesUniform, false);

(laptopVertexPositionBuffer)

/ /4 FE R AN b, iR B

HELBIERARBZAIA A AT T —RILE, XREETFRAM R A ENRFERERR, FAUF
B BT FEN, BRI, &, 2BINGETMRAS X =Mtk % R ERR/EIT, ERT
shaders#f i FrIE S5 R ETFFE L & i+ B IRAR.

gl.
gl.
gl.
gl.
gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.

uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniformif(shaderProgram.
uniform3f(shaderProgram.
uniformili(shaderProgram.

materialAmbientColoruUniform, 0.0, 0.0, 0.0);
materialDiffuseColorUniform, 0.0, 0.0, 0.0);
materialSpecularColorUniform, 0.5, 0.5, 0.5);
materialShininessUniform, 20);
materialEmissiveColorUniform, 1.5, 1.5, 1.5);
useTexturesUniform, true);

bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexPositionBuffer);
vertexAttribPointer (shaderProgram.vertexPositionAttribute,
laptopScreenVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexNormalBuffer);
vertexAttribPointer (shaderProgram.vertexNormalAttribute,
laptopScreenVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
laptopScreenVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0, 0);

TEG B s B
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gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, rttTexture);
gl.uniformli(shaderProgram.samplerUniform, 0);

setMatrixuniforms();
gl.drawArrays(gl.TRIANGLE_STRIP, O,
laptopScreenVertexPositionBuffer.numItems);

mvPopMatrix();

BEieAdmBERNRER, #TEXK, ITRESHN L ZEBEC L HM, FRUBIAT —NRE
(Emissive Color) MI#lS, Ex BN THRIEN, RETRFIENESR, IHMBxEHNRT (b
Burt) , WA AREARRE N %% B e,

BRENFESME— T s320ER, sORZRIEm S F2HRFEMAIK, EREinitBuffer)PxET
MR EREMsE,

<script id = "per-fragment-lighting-fs" type = "x-shader/x-fragment">
/7.
if (uUseTextures)
{

vec4 textureColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
materialAmbientColor = materialAmbientColor * textureColor.rgb;
materialDiffuseColor = materialDiffuseColor * textureColor.rgb;
materialEmissiveColor = materialEmissiveColor * textureColor.rgb;
alpha = textureColor.a;
}
gl _FragColor = vec4(
materialAmbientColor * ambientLightWeighting +
materialDiffuseColor * diffuseLightWeighting +
materialSpecularColor * specularLightWeighting +
materialEmissiveColor,
alpha
)i
}

</script>

wAEME SRR Jtshader, S2ailREER, R2EMT —E£+45E, FTEREEMLEHN
materialEmissiveColor, E{&SZE TR 5,
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=A55EK

<div class="page-header"><h3>1, =f55%F</h3></div>
<canvas id = "test@l-canvas" width = "800" height = "600"></canvas>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
void main(void)

{
gl_FragColor = vec4(1.0, 1.0, 1.0, 1.0);
}
</script>
<script id = "shader-vs" type = "x-shader/x-vertex">

attribute vec3 aVertexPosition;
uniform mat4 uMvMatrix;

uniform mat4 uPMatrix;

void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
}
</script>

<script type="text/javascript">

$(document).ready(function ()

{
webGLStart();
1)
function webGLStart()
{
var canvas = $("#testOl-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
drawScene();
}
var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportWidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FTEMMAIL“WebGL", ") ;
}

=M 55
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function getShader(gl, id)

{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;
if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader (gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);
}

else

{

return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if('gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;
function initShaders()

{

var fragmentShader = getShader(gl, "shader-fs");

var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();

gl.attachShader (shaderProgram, vertexShader);

gl.attachShader (shaderProgram, fragmentShader);

gl.linkProgram(shaderProgram);

if('gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))

{
alert("FE#MA{L“Shader”, ");

}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");

gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");

shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix'");

}
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var mvMatrix = mat4.create();
var pMatrix = mat4.create();

function setMatrixUniforms()

{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);

var triangleVertexPositionBuffer;
var squareVertexPositionBuffer;

function initBuffers()
{
triangleVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);
var vertices = [
0.0, 1.0, 0.0,
-1.60, -1.0, 0.0,
1.0, -1.0, 0.0
1;
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertices), gl.STATIC_DRAW);
triangleVertexPositionBuffer.itemSize = 3;
triangleVertexPositionBuffer.numItems = 3;

squareVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);
vertices = [

1.0, 1.0, 0.0,

-1.0, 1.0, 0.0,

1.0, -1.0, 0.0,

-1.0, -1.0, 0.0

1;
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertices), gl.STATIC_DRAW);

squareVertexPositionBuffer.itemSize 3;
squareVertexPositionBuffer.numItems 4;

}

function drawScene()

{
gl.viewport(0, 0, gl.viewportwWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);

mat4.translate(mvMatrix, mvMatrix, [-1.5, 0.0, -7.0]);

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);

gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
triangleVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();

gl.drawArrays(gl.TRIANGLES, 0, triangleVertexPositionBuffer.numItems);

=M
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mat4.translate(mvMatrix, mvMatrix, [ 3.0, 0.0, 0.0]);
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);
gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
squareVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);
setMatrixUniforms();
gl.drawArrays(gl.TRIANGLE_STRIP, 0, squareVertexPositionBuffer.numItems);
}

</script>

=M 55
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A~ 0 2R 8

<div class="page-header"><h3>2, RN E</h3></div>
<canvas id = "test®2-canvas" width = "800" height = "600"></canvas>

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec4 aVertexColor;
uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;
varying vec4 vColor;
void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vColor = aVertexColor;
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec4 vColor;

void main(void)

{
gl FragColor = vColor;
}
</script>

<script type="text/javascript">

$(document).ready(function ()

{
webGLStart();
1)
function webGLStart()
{
var canvas = $("#test02-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
drawScene();
}
var gl;
function initGL(canvas)
{
try
{

gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");

gt



CSGrandeurfJWebGL . 5

gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;

}catch(e){}
if(!gl)
{
alert("FTEMIAIL“WebGL”, ");
}
}
function getShader(gl, id)
{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{
return null;
}
var str = shaderScript.text();
var shader;
if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{
return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if('gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{
alert(gl.getShaderInfoLog(shader));
return null;
}
return shader;
}

var shaderProgram;

function initShaders()

{
var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");
shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);

if(!gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))

{
alert("FTEMtaib“shader”, ");

}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");

gt
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var
var

gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexColorAttribute =
gl.getAttribLocation(shaderProgram, "aVertexColor'");
gl.enableVertexAttribArray(shaderProgram.vertexColorAttribute);

shaderProgram.pMatrixuUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");

shaderProgram.mvMatrixuUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");

mvMatrix = mat4.create();
pMatrix = mat4.create();

function setMatrixUniforms()

{

var
var
var
var

gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);

triangleVertexPositionBuffer;
triangleVertexColorBuffer;
squareVertexPositionBuffer;
squareVertexColorBuffer;

function initBuffers()

{

triangleVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);
var vertices = [

0.0, 1.0, 0.0,

-1.0, -1.0, 0.0,

1.0, -1.0, 0.0

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),

gl.STATIC_DRAW);

triangleVertexPositionBuffer.itemSize
triangleVertexPositionBuffer.numItems

3;
3;

triangleVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexColorBuffer);
var colors = [

1.0, 0.0, 0.0, 1.0,

0.0, 1.0, 0.0, 1.0,

0.0, 0.0, 1.0, 1.0

1;

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors),
gl.STATIC_DRAW);

triangleVertexColorBuffer.itemSize

triangleVertexColorBuffer.numItems

4;
37

squareVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);
vertices = [
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1.0, 1.0, 0.0,
-1.0, 1.0, 0.0,
1.0, -1.0, 0.0,
-1.0, -1.0, 0.0
1;

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);

squareVertexPositionBuffer.itemSize

squareVertexPositionBuffer.numItems

3;
&

squareVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexColorBuffer);
colors = []
for (var i=0; i < 4; i++) {

colors = colors.concat([0.5, 0.5, 1.0, 1.0]);

}

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors),
gl.STATIC_DRAW);

squareVertexColorBuffer.itemSize = 4;
squareVertexColorBuffer.numItems = 4;
}
function drawScene()
{

gl.viewport(0, 0, gl.viewportwWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45, gl.viewportwidth /
gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);

mat4.translate(mvMatrix, mvMatrix, [-1.5, 0.0, -7.0]1);

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);

gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,
triangleVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexColorBuffer);
gl.vertexAttribPointer (shaderProgram.vertexColorAttribute,
triangleVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();
gl.drawArrays(gl.TRIANGLES, ©,
triangleVertexPositionBuffer.numItems);

mat4.translate(mvMatrix, mvMatrix, [ 3.0, 0.0, 0.0]);

gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);

gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
squareVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexColorBuffer);
gl.vertexAttribPointer (shaderProgram.vertexColorAttribute,
squareVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();

gl.drawArrays(gl.TRIANGLE_STRIP, O,
squareVertexPositionBuffer.numItems);
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}

</script>

gt
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<div class="page-header"><h3>3, —mRi& #</h3></div>
<canvas id = "test®3-canvas" width = "800" height = "600"></canvas>

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec4 aVertexColor;
uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;
varying vec4 vColor;
void main(void)

{
gl_Position = uPMatrix * uMVMatrix * vec4(aVertexPosition,
vColor = aVertexColor;
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec4 vColor;

void main(void)

{
gl FragColor = vColor;
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame | |
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()

{
webGLStart();
i9F
function webGLStart()
{
var canvas = $("#test03-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
// drawScene();

— AR B
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tick();

function tick()

{
requestAnimFrame(tick);
drawScene();
animate();

var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FEMMHRIL“WebGL", ") ;

function getShader(gl, id)

{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")

‘ shader = gl.createShader(gl.FRAGMENT_SHADER);
ilse if(shaderScript[0].type == "x-shader/x-vertex")
‘ shader = gl.createShader(gl.VERTEX_SHADER);

}

else

{

return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;
function initShaders()
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{
var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");
shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);
if(!gl.getProgramParameter(shaderProgram, gl.LINK_STATUS))
{
alert("FEMa{L“Shader”, ");
}
gl.useProgram(shaderProgram);
shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);
shaderProgram.vertexColorAttribute =
gl.getAttribLocation(shaderProgram, "aVertexColor'");
gl.enableVertexAttribArray(shaderProgram.vertexColorAttribute);
shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
}

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "F&EERIFEMEEARE";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
}

var triangleVertexPositionBuffer;
var triangleVertexColorBuffer;
var squareVertexPositionBuffer;
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var squareVertexColorBuffer;

function initBuffers()

{

triangleVertexPositionBuffer = gl.createBuffer();

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);

var vertices = [
©.0, .0, ©.0,
=il.@, =1.0, ©.@,
il.®, =1.0, ©.€
1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);
triangleVertexPositionBuffer.itemSize
triangleVertexPositionBuffer.numItems

3;
3;

triangleVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexColorBuffer);
var colors = [

1.0, 0. .

0.0, 1.0, 0.0, 1.0,

0.0, 0

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors),
gl.STATIC_DRAW);

triangleVertexColorBuffer.itemSize
triangleVertexColorBuffer.numItems

4;
37

squareVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);
vertices = [

1.0, 1.0, 0.0,

-1.0, 1.0, 0.0,

1.0, -1.0, 0.0,

-1.0, -1.0, 0.0

1;

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);

squareVertexPositionBuffer.itemSize

squareVertexPositionBuffer.numItems

37
4;

squareVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexColorBuffer);
colors = []
for (var i=0; i < 4; i++) {

colors = colors.concat([0.5, 0.5, 1.0, 1.0]);

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors),
gl.STATIC_DRAW);

squareVertexColorBuffer.itemSize

squareVertexColorBuffer.numItems

1
RN
<o <o

var rTri = 0;
var rSquare = 0;

— RIE B
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function drawScene()

{
gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);

gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45, gl.viewportwWidth /
gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [-1.5, 0.0, -7.0]1);

mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(rTri), [0, 1, 0]);

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexPositionBuffer);
gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
triangleVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, triangleVertexColorBuffer);
gl.vertexAttribPointer (shaderProgram.vertexColorAttribute,
triangleVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();
gl.drawArrays(gl.TRIANGLES, 0O,
triangleVertexPositionBuffer.numItems);

mvPopMatrix();
mat4.translate(mvMatrix, mvMatrix, [ 3.0, 0.0, 0.0]);

mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(rSquare), [1, 0, 0]);

gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexPositionBuffer);
gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,
squareVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, squareVertexColorBuffer);
gl.vertexAttribPointer (shaderProgram.vertexColorAttribute,
squareVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();
gl.drawArrays(gl.TRIANGLE_STRIP, O,
squareVertexPositionBuffer.numItems);

mvPopMatrix();
}
function degToRad(degrees)
{
return degrees * Math.PI / 180;
}
var lastTime = 0;
function animate()
{
var timeNow = new Date().getTime();
if(lastTime != 0)
{

var elapsed = timeNow - lastTime;

— RIE B

87



CSGrandeurfJWebGL % 5

rTri += (90 * elapsed) / 1000.0;
rSquare += (75 * elapsed) / 1000.0;

}

lastTime = timeNow;
}
</script>
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¥k S EIFM3D

<div class="page-header"><h3>4, EREIEM3D</h3></div>
<canvas id = "test@4-canvas" width = "800" height = "600"></canvas>

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec4 aVertexColor;
uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;
varying vec4 vColor;
void main(void)

{
gl_Position = uPMatrix * uMVMatrix * vec4(aVertexPosition,
vColor = aVertexColor;
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec4 vColor;

void main(void)

{
gl FragColor = vColor;
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame | |
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()

{
webGLStart();
i9F
function webGLStart()
{
var canvas = $("#test04-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
// drawScene();

R REIER3D
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tick();

function tick()

{
requestAnimFrame(tick);
drawScene();
animate();

var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FEMMHRIL“WebGL", ") ;

function getShader(gl, id)

{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")

‘ shader = gl.createShader(gl.FRAGMENT_SHADER);
ilse if(shaderScript[0].type == "x-shader/x-vertex")
‘ shader = gl.createShader(gl.VERTEX_SHADER);

}

else

{

return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;
function initShaders()
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{
var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");
shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);
if(!gl.getProgramParameter(shaderProgram, gl.LINK_STATUS))
{
alert("FEMa{L“Shader”, ");
}
gl.useProgram(shaderProgram);
shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);
shaderProgram.vertexColorAttribute =
gl.getAttribLocation(shaderProgram, "aVertexColor'");
gl.enableVertexAttribArray(shaderProgram.vertexColorAttribute);
shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
}

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "F&EERIFEMEEARE";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
}

var pyramidVertexPositionBuffer;
var pyramidVertexColorBuffer;
var cubeVertexPositionBuffer;
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var cubeVertexColorBuffer;
var cubeVertexIndexBuffer;

function initBuffers()
{
pyramidVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, pyramidVertexPositionBuffer);
var vertices = [
// IEME
0.0, 1.0, 0.0,
-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
// BME
0.0, 1.0, 0.0,
1.0, -1.0, 1.0,
1.0, -1.0, -1.0,
// BEE
0.0, 1.0, 0.0,
1.0, -1.0, -1.0,
-1.0, -1.0, -1.0,
// EME
0.0, 1.0, 0.0,
-1.0, -1.0, -1.0,
-1.0, -1.0, 1.0
17
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);
pyramidVertexPositionBuffer.itemSize BF
pyramidVertexPositionBuffer.numItems = 12;

pyramidVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, pyramidVertexColorBuffer);
var colors = [

// 1EE

1.0, 0.0, 0.0, 1.0,

0.0, 1.0, 0.0, 1.0,

0.0, 0.0, 1.0, 1.0,

// ARE

1.0, 0.0, 0.0, 1.0,

0.0, 0.0, 1.0, 1.0,

0.0, 1.0, 0.0, 1.0,

/B

1.0, 0.0, 0.0, 1.0,

0.0, 1.0, 0.0, 1.0,

0.0, 0.0, 1.0, 1.0,

// ZEMmE

1.0, 0.0, 0.0,

0.0, 0.0, 1.0,

0.0, 1.0, 0.0,

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(colors),

gl.STATIC_DRAW);

pyramidVertexColorBuffer.itemSize
pyramidVertexColorBuffer.numItems

~

R R R
© © ®

45
12;

cubeVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices = [
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// EME

-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
1.0, 1.0, 1.0,
-1.0, 1.0, 1.0,
// BEE

-1.0, -1.0, -1.0,
-1.0, 1.0, -1.0,
1.0, 1.0, -1.0,
1.0, -1.0, -1.0,
// TAER

-1.0, 1.0, -1.0,
-1.0, 1.0, 1.0,
1.0, 1.0, 1.0,
1.0, 1.0, -1.0,
// EE

-1.0, -1.0, -1.0,
1.0, -1.0, -1.0,
1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
// BNE

1.0, -1.0, -1.0,
1.0, 1.0, -1.0,
1.0, 1.0, 1.0,
1.0, -1.0, 1.0,
// EME

-1.0, -1.0, -1.0,
-1.0, -1.0, 1.0,
-1.0, 1.0, 1.0,
-1.0, 1.0, -1.0,
1;

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);

cubeVertexPositionBuffer.itemSize

cubeVertexPositionBuffer.numItems

3;
24;

cubeVertexColorBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexColorBuffer);

colors = [
[1.0, 0.0, 0.0, 1.0], // EM
[1.0, 1.0, 0.0, 1.0], // Em
[6.0, 1.0, 0.0, 1.0], // TEB
[1.0, 0.5, 0.5, 1.0], // &S
[1.0, 0.0, 1.0, 1.0], // BMmE
[60.0, 0.0, 1.0, 1.0] // EME
1;

var unpackedColors = [];
for (var i in colors)

{

var color = colors[i];
for (var j=0; j < 4; j++)
{

unpackedColors = unpackedColors.concat(color);
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}
gl.bufferData(gl.ARRAY_BUFFER,

gl.STATIC_DRAW);
cubeVertexColorBuffer.itemSize 4,
cubeVertexColorBuffer.numItems = 24;

new Float32Array(unpackedColors),

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // IE@E
4, 5, 6, 4, 6, 7, /B
8, 9, 10, 8, 10, 11, // W

12, 13, 14, 12, 14, 15, // EH
16, 17, 18, 16, 18, 19, // Aum@E
20, 21, 22, 20, 22, 23 // EMM@A
1;
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,
new Uintl6Array(cubeVertexIndices), gl.STATIC_DRAW);
cubeVertexIndexBuffer.itemSize = 1;
cubeVertexIndexBuffer.numItems = 36;

var rPyramid = 0;
var rCube = 0;
function drawScene()

{

gl.viewport(0, 0, gl.viewportwidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45, gl.viewportwidth /
gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);

mat4.translate(mvMatrix, mvMatrix, [-1.5, 0.0, -8.0]1);
mvPushMatrix();

mat4.rotate(mvMatrix, mvMatrix, degToRad(rPyramid), [0, 1, 0]);
gl.bindBuffer(gl.ARRAY_BUFFER, pyramidVertexPositionBuffer);
gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,

pyramidVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, pyramidVertexColorBuffer);
gl.vertexAttribPointer(shaderProgram.vertexColorAttribute,
pyramidVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();
gl.drawArrays(gl.TRIANGLES, 0,
pyramidVertexPositionBuffer.numItems);

mvPopMatrix();
mat4.translate(mvMatrix, mvMatrix,

[ 3.0, 0.0, 0.0]);

mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(rCube), [1, 1,

1]);
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gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexColorBuffer);
gl.vertexAttribPointer (shaderProgram.vertexColorAttribute,
cubeVertexColorBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,

cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

mvPopMatrix();

}
function degToRad(degrees)
{
return degrees * Math.PI / 180;
}

var lastTime = 0;
function animate()

{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
rPyramid += (90 * elapsed) / 1000.0;
rCube += (75 * elapsed) / 1000.0;
}
lastTime = timeNow;
}
</script>
KR EIERI3D
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5l A2

<div class="page-header"><h3>5, B|AsIE</h3></div>
<canvas id = "test®5-canvas" width = "800" height = "600"></canvas>
<script id = "shader-vs" type = "x-shader/x-vertex">

attribute vec3 aVertexPosition;

attribute vec2 aTextureCoord;

uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;

varying vec2 vTextureCoord;
void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vTextureCoord = aTextureCoord;
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;

varying vec2 vTextureCoord;
uniform sampler2D uSampler;

void main(void)

{
gl _FragColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()
{
webGLStart();

)

function webGLStart()
{
var canvas = $("#test05-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
initTexture();
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gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

// setTimeout ("tick()", 100);
}
var myTexture;
function initTexture()
{
myTexture = gl.createTexture();
myTexture.image = new Image();
myTexture.image.onload = function()
{
handleLoadedTexture(myTexture);
tick();
}
myTexture.image.src = "/Public/image/mytexture.jpg";
}
function handlelLoadedTexture(texture)
{
gl.bindTexture(gl.TEXTURE_2D, texture);
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);
gl.texImage2D(gl.TEXTURE_2D, O, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.NEAREST);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.NEAREST);
gl.bindTexture(gl.TEXTURE_2D, null);
}
function tick()
{
requestAnimFrame(tick);
drawScene();
animate();

var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FEMIAIL“WebGL”, ");

function getShader(gl, id)
{

var shaderScript = $("#" + id);
if(!shaderScript.length)

{

return null;

}

var str = shaderScript.text();
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var shader;

if(shaderScript[0].type == "x-shader/x-fragment")
{

shader = gl.createShader (gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{

shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{

return null;
}

gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!'gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;
function initShaders()

{

var fragmentShader = getShader(gl, "shader-fs");

var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();

gl.attachShader (shaderProgram, vertexShader);

gl.attachShader (shaderProgram, fragmentShader);

gl.linkProgram(shaderProgram);

if(!gl.getProgramParameter(shaderProgram, gl.LINK_STATUS))

{
alert("FE#MA{L“Shader”, ");

}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");

gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");

gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");

shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix'");

shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler'");

}

var mvMatrix = mat4.create();

51 AL



CSGrandeurfJWebGL . 5

var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "AEEMFEEHARE";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
}

var cubeVertexPositionBUffer;
var cubeVertexTextureCoordBuffer;
var cubeVertexIndexBuffer;

function initBuffers()

{
cubeVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices = [

// IEMH

-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
1.0, 1.0, 1.0,
-1.0, 1.0, 1.0,
// B

-1.0, -1.0, -1.0,
-1.0, 1.0, -1.0,
1.0, 1.0, -1.0,
1.0, -1.0, -1.0,
// TEB

-1.0, 1.0, -1.0,
-1.0, 1.0, 1.0,
1.0, 1.0, 1.0,
1.0, 1.0, -1.0,
// TRER

-1.0, -1.0, -1.0,
1.0, -1.0, -1.0,
1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
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// BHE

1.0, -1.0, -1.0,
1.0, 1.0, -1.0,
1.0, 1.0, 1.0,
1.0, -1.0, 1.0,
// EME

-1.0, -1.0, -1.0,
-1.0, -1.0, 1.0,
-1.0, 1.0, 1.0,
-1.0, 1.0, -1.0,

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);
cubeVertexPositionBuffer.itemSize
cubeVertexPositionBuffer.numItems

3;
24,

cubeVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [

// IE@A

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

// B

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// TRER
0.0, 1.
0.0,
1.0,
1.0,

o 0 0 e

~

R © o

// &SR
1.0,
0.0,
0.0,
1.0,

© O © O

~

© © r BB

// BRE
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// ENE
, 0.0,
, 0.0,
, 1.0,
, 1.0,

(ol i C N o)
© © © O

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(textureCoords),
gl.STATIC_DRAW);
cubeVertexTextureCoordBuffer.itemSize = 2;
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cubeVertexTextureCoordBuffer.numItems = 24;

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // IEM
4, 5, 6, 4, 6, 7, /] B
8, 9, 10, 8, 10, 11, // W

12, 13, 14, 12, 14, 15, // EH
16, 17, 18, 16, 18, 19, // AWm@E
20, 21, 22, 20, 22, 23 // EMM@A
17
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,
new Uintl16Array(cubeVertexIndices), gl.STATIC_DRAW);
cubeVertexIndexBuffer.itemSize = 1;
cubeVertexIndexBuffer.numItems = 36;

var xRot = 0;
var yRot = 0;
var zRot = 0;
function drawScene()

{

}

gl.viewport(0, 0, gl.viewportwidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45, gl.viewportwidth /
gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, -5.0]);

mat4.rotate(mvMatrix, mvMatrix, degToRad(xRot), [1, O, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(yRot), [0, 1, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(zRot), [0, O, 11);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
gl.vertexAttribPointer(shaderProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, myTexture);
gl.uniformli(shaderProgram.samplerUniform, 0);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,

cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

function degToRad(degrees)

{

return degrees * Math.PI / 180;
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var lastTime = 0;
function animate()

{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
XRot += (90 * elapsed) / 1000.0;
yRot += (90 * elapsed) / 1000.0;
zZRot += (90 * elapsed) / 1000.0;
}
lastTime = timeNow;
}
</script>
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HARBES Ik

<div class="page-header"><h3>6. 4 ## A5t k</h3></div>

<canvas id = "test@6-canvas" width = "800" height = "600"></canvas>
<lix>E5/A%5 8 Fih/asd</1i>
<1i>WSAD4EIEHIIN A MfEs EE</11>
<li>F4e ¥Rl ok % Bae</ 11>
<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec2 aTextureCoord;

uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;

varying vec2 vTextureCoord;
void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vTextureCoord = aTextureCoord;
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec2 vTextureCoord;
uniform sampler2D uSampler;
void main(void)

{
gl _FragColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()
{
webGLStart();

)

function webGLStart()
{
var canvas = $("#test06-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
initTexture();
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gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

// setTimeout ("tick()", 100);

$(document).keydown(handleKeyDown);
$(document).keyup(handleKeyUp);
}
var crateTextures = Array();
function initTexture()
{
var crateImage = new Image();
for(var i = 0; i < 3; 1 ++)
{
var texture = gl.createTexture();
texture.image = cratelImage;
crateTextures.push(texture);
}
crateImage.onload = function()
{
handlelLoadedTexture(crateTextures);
tick();
}
crateImage.src = "/Public/image/crate.gif";
}

function handleLoadedTexture(textures)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, textures[0]);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, textures[0].image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.NEAREST);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.NEAREST);

gl.bindTexture(gl.TEXTURE_2D, textures[1]);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, textures[1].image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR);

gl.bindTexture(gl.TEXTURE_2D, textures[2]);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, textures[2].image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);
gl.bindTexture(gl.TEXTURE_2D, null);

}

function tick()

{
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requestAnimFrame(tick);
handleKeys();
drawScene();

animate();

var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FTEMIAIL“WebGL”, ");

function getShader(gl, id)

{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")

! shader = gl.createShader(gl.FRAGMENT_SHADER);
ilse if(shaderScript[0].type == "x-shader/x-vertex")
‘ shader = gl.createShader(gl.VERTEX_ SHADER);

}

else

{

return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if('gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;
function initShaders()

{
var fragmentShader = getShader(gl, "shader-fs");

var vertexShader = getShader(gl, "shader-vs");
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shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);

if(!gl.getProgramParameter(shaderProgram, gl.LINK_STATUS))
{

alert("XiEMta{L“Shader”, ");
}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");
gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");

shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");

shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler");

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "F&EERIFEMEEARE";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
}

var cubeVertexPositionBUffer;
var cubeVertexTextureCoordBuffer;
var cubeVertexIndexBuffer;
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function initBuffers()

{
cubeVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices = [

// EME

-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
1.0, 1.0, 1.0,
-1.0, 1.0, 1.0,
// BmE

-1.0, -1.0, -1.0,
-1.0, 1.0, -1.0,
1.0, 1.0, -1.0,
1.0, -1.0, -1.0,
// TRAER

-1.0, 1.0, -1.0,
-1.0, 1.0, 1.0,
1.0, 1.0, 1.0,
1.0, 1.0, -1.0,
// [ELR

-1.0, -1.0, -1.0,
1.0, -1.0, -1.0,
1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
// GMm

1.0, -1.0, -1.0,
1.0, 1.0, -1.0,
1.0, 1.0, 1.0,
1.0, -1.0, 1.0,
// EME

-1.0, -1.0, -1.0,
-1.0, -1.0, 1.0,
-1.0, 1.0, 1.0,
-1.0, 1.0, -1.0,
1;

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);

cubeVertexPositionBuffer.itemSize

cubeVertexPositionBuffer.numItems

3;
24;

cubeVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [

// 1EMH

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

// |

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
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0.0, 0.0,

// TRER
0.0, 1.
0.0,
1.0,
1.0,

~

© ©®© © ©

~

B ©®

// EEER
1.0,
0.0,
0.0,
1.0,

© ®© © ©

~

© © Fr B

// BWE
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// ZENE
0.0, 0.0,
1.0, 0.0,
1
(0]
1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(textureCoords),
gl.STATIC_DRAW);
cubeVertexTextureCoordBuffer.itemSize
cubeVertexTextureCoordBuffer.numItems

.0, 1.0,
.0, 1.0,

2;
24;

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // 1EM
4, 5, 6, 4, 6, 7, /B
8, 9, 10, 8, 10, 11, // W

12, 13, 14, 12, 14, 15, // &Y
16, 17, 18, 16, 18, 19, // AME
20, 21, 22, 20, 22, 23 // EM@E
1;
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,
new Uintl6Array(cubeVertexIndices), gl.STATIC_DRAW);
cubeVertexIndexBuffer.itemSize = 1;
cubeVertexIndexBuffer.numItems = 36;

var XRot = 0,
var xSpeed

1
(o)
Sy

var yRot = 0;
var ySpeed

1
(o)

var z = -5.0;

var filter 0,

var currentlyPressedKeys = {};
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function handleKeyDown(event)
{
currentlyPressedKeys[event.keyCode] = true;
if(String.fromCharCode(event.keyCode) == "F")
{
filter += 1,
if(filter == 3)
{
filter = 0;

3

function handleKeyUp(event)
{
currentlyPressedKeys[event.keyCode] = false;
}
function handleKeys()
{
if(currentlyPressedKeys[190])
{
//”-"/”>”/EU%%[%
z -= 0.05;
}
if(currentlyPressedKeys[188])
{
//||,||/||<ntg_":‘?é[g
z += 0.05;
}
if(currentlyPressedKeys[65])
{
//A
ySpeed -= 1;
}
if(currentlyPressedKeys[68])
{
//D
ySpeed += 1;
}
if(currentlyPressedKeys[87])
{
//W
xSpeed -= 1;
}
if(currentlyPressedKeys[83])
{
//S
xSpeed += 1;

}

function drawScene()

{
gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45, gl.viewportwWidth /
gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);
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mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, z]);

mat4.rotate(mvMatrix, mvMatrix, degToRad(xRot), [1, 0, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(yRot), [0, 1, 0]);

gl.
gl.

gl.
gl.

gl.
gl.
gl.

gl.

bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertexAttribPointer(shaderProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer (gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

activeTexture(gl.TEXTUREO);
bindTexture(gl.TEXTURE_2D, crateTextures[filter]);

uniformli(shaderProgram.samplerUniform, 0);

bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);

setMatrixUniforms();

gl.

3

drawElements(gl.TRIANGLES,
cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

function degToRad(degrees)

{

return degrees * Math.PI / 180;

}

var lastTime = 0;
function animate()

{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
xRot += (xSpeed * elapsed) / 1000.0;
yRot += (ySpeed * elapsed) / 1000.0;
}
lastTime = timeNow;
}
</script>
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ARG FIES

<div class="page-header"><h3>7, ARA}5HEH</h3></div>

<canvas id = "test@7-canvas" width = "800" height = "600"></canvas>
<br/>
<input type="checkbox" id="lighting" checked /> {EF¥tHg
<br/>
(CEB/A%5 £ FiE/mE, WSADRIEHINANAmlEsEE )
<br/>
<h4>AREY:</h4>
<table>
<tr>
<td><b>AHM:</b></td>
<td>X: <input type="text" id="lightDirectionX" value="-0.25" /></td>
<td>Y: <input type="text" id="lightDirectionY" value="-0.25" /></td>
<td>Z: <input type="text" id="lightDirectionz" value="-1.0" /></td>
</tr>
<tr>
<td><b>gifs:</b></td>
<td>R: <input type="text" id="directionalR" value="0.8" /></td>
<td>G: <input type="text" id="directionalG" value="0.8" /></td>
<td>B: <input type="text" id="directionalB" value="0.8" /></td>
</tr>
</table>

<h4>3R3E¥ 1 </ha>
<table style="border: 0; padding:
<tr>
<td><b>gfh:</b></td>
<td>R: <input type="text"
<td>G: <input type="text"
<td>B: <input type="text"
</tr>
</table>

10px; ">

id="ambientR" value="0.2" /></td>
id="ambientG" value="0.2" /></td>
id="ambientB" value="0.2" /></td>

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;

attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;

uniform mat3 uNMatrix;

uniform vec3 uAmbientColor;

uniform vec3 uLightingDirection;
uniform vec3 uDirectionalColor;

uniform bool uUselLighting;

varying vec2 vTextureCoord;
varying vec3 vLightWeighting;

void main(void)
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{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vTextureCoord = aTextureCoord;
if(luUseLighting)
{
vLightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 transformedNormal = uNMatrix * aVertexNormal;
float directionallLightWeighting =
max(dot(transformedNormal, uLightingDirection), 0.0);
vLightWeighting =
uAmbientColor + uDirectionalColor * directionalLightWeighting;
}
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec2 vTextureCoord;
varying vec3 vLightWeighting;

uniform sampler2D uSampler;
void main(void)

{
vec4 textureColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
gl FragColor =
vec4(textureColor.rgb * vLightWeighting, textureColor.a);
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()
{

webGLStart();
1)

function webGLStart()
{
var canvas = $("#test07-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
initTexture();

gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
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// setTimeout ("tick()", 100);

$(document).keydown(handleKeyDown) ;
$(document).keyup(handleKeyUp);

}
function tick()
{
requestAnimFrame(tick);
handleKeys();
drawScene();
animate();
}
var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FTEMIAIL“WebGL”, ");
}
}

var crateTexture;
function initTexture()
{
crateTexture = gl.createTexture();
crateTexture.image = new Image();
crateTexture.image.onload = function()
{
handleLoadedTexture(crateTexture);
tick();
}
crateTexture.image.src = "/Public/image/crate.gif";
}

function handlelLoadedTexture(texture)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);
gl.bindTexture(gl.TEXTURE_2D, null);

}
function getShader(gl, id)

{
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var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")
{

shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{

shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{

return null;
}

gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!'gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;

function initShaders()

{
var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);

if('gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))
{

alert("JIiE#ta{b“Shader”, ");
}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexNormalAttribute =
gl.getAttribLocation(shaderProgram, "aVertexNormal");
gl.enableVertexAttribArray(shaderProgram.vertexNormalAttribute);

shaderProgram. textureCoordAttribute =

gl.getAttribLocation(shaderProgram, "aTextureCoord");
gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);
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var

var

var

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
shaderProgram.nMatrixUniform =
gl.getUniformLocation(shaderProgram, "uNMatrix");
shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler");
shaderProgram.useLightingUniform =

gl.getUniformLocation(shaderProgram, "uUselLighting");

shaderProgram.ambientColorUniform =

gl.getUniformLocation(shaderProgram, "uAmbientColor'");

shaderProgram.lightingDirectionUniform =

gl.getUniformLocation(shaderProgram, "uLightingDirection");

shaderProgram.directionalColorUniform =

gl.getUniformLocation(shaderProgram, "uDirectionalColor");

mvMatrix = mat4.create();
mvMatrixStack = [];

pMatrix = mat4.create();

function mvPushMatrix()

{

}

var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);

function mvPopMatrix()

{

if(mvMatrixStack.length == 0)
{

throw "FE&EERIFEMEEARE";
}

mvMatrix = mvMatrixStack.pop();

function setMatrixUniforms()

{

var
var
var
var

gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false,

pMatrix);

gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);

var normalMatrix = mat3.create();

mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);

gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false,

cubeVertexPositionBUffer;
cubeVertexTextureCoordBuffer;
cubeVertexIndexBuffer;
cubeVertexNormalBuffer;
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function initBuffers()

{

cubeVertexPositionBuffer

=1
//

=dl
1.
1.
=dl

//

=dl
=il
1.
1.

//

=dl
=dl
1.
1.

//

//

//

-1.
-1.
-1.
-1.

13

R R R R

1IEEH

0, -1.0, 1.
0, -1.0, 1.
0, 1.0, 1.
0, 1.0, 1.
HH

0, -1.0, -1.
0, 1.0, -1.
0, 1.0, -1.
0, -1.0, -1.
0

0, 1.0, -1.
0, 1.0, 1.
0, 1.0, 1.
0, 1.0, -1.
E

, -1.0, -1.
, -1.0, -1.
, -1.0, 1
, -1.0, 1.
AME

0, -1.0, -1.
0, 1.0, -1.
0, 1.0, 1
.0, -1.0, 1.
M

0, -1.0, -1.
0, -1.0, 1.
0, 1.0, 1.
0, 1.0, -1.

@ (@ @ ©

~

@ @ @ @)
~

~

gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices

~

ONONONE

~

@) (o (@ (@

~ ~ ~

(@) (@ @ ©

~

~ ~

~

~

~

~ ~ ~

@ @ @ @)

~

gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertices), gl.STATIC_DRAW);

cubeVertexPositionBuffer.itemSize = 3;
cubeVertexPositionBuffer.numItems

cubevVertexNormalBuffer =
gl.bindBuffer(gl.ARRAY_BUFFER,

var vertexNormals

HIL 5

= [

// EE
0.0,
0.0,
0.0,
0.0,

gl.createBuffer();
cubeVertexNormalBuffer);

© © © ©

-1.

R R R R
® ®© © ®

~

~

24,
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©
©
©

, -1.0,
// TREB
0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
// EE
0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
// BnmE
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
// M@

-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
1;
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertexNormals), gl.STATIC_DRAW);
cubeVertexNormalBuffer.itemSize 3;
cubevVertexNormalBuffer.numItems = 24;

cubeVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [

// 1EH

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

//

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// TRER
0.0, 1.
0.0, 0
1.0, 0.
1.0, 1

© © © ©

~

// EEER
1.0,
0.0,
0.0,
1.0,

~

© © KL B
© © © ©

~
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// BAWE
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// ZEMmE
0.0, 0.0,
1.0, 0.0,
1
0
1;
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(textureCoords), gl.STATIC_DRAW);
cubeVertexTextureCoordBuffer.itemSize = 2;
cubeVertexTextureCoordBuffer.numItems = 24;

.0, 1.0,
.0, 1.0,

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // IEMA
4, 5, 6, 4, 6, 7, /B
8, 9, 10, 8, 10, 11, // W
12, 13, 14, 12, 14, 15, // KB
16, 17, 18, 16, 18, 19, // AWE
20, 21, 22, 20, 22, 23 // EW@E

1;
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl6Array(cubeVertexIndices), gl.STATIC_DRAW);
cubeVertexIndexBuffer.itemSize = 1;
cubeVertexIndexBuffer.numItems = 36;

var xRot = 0;
var xSpeed

1l
w
Sy

var yRot = 0;
var ySpeed

1
1
w

var z = -5.0;

var filter

1
(o)

var currentlyPressedKeys = {};
function handleKeyDown(event)

{
currentlyPressedKeys[event.keyCode] = true;
if(String.fromCharCode(event.keyCode) == "F")
{
filter += 1;
if(filter == 3)
{
filter = 0;
3
}
3
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function handleKeyUp(event)

{
currentlyPressedKeys[event.keyCode] = false;
3
function handleKeys()
{
if(currentlyPressedKeys[190])
{
//ll i ll/|l>||/@%é}£
Z -= 0.05;
}
if(currentlyPressedKeys[188])
{
//ll, ”/"<”E%é}§:
z += 0.05;
}
if(currentlyPressedKeys[65])
{
//A
ySpeed -= 1;
}
if(currentlyPressedKeys[68])
{
//D
ySpeed += 1;
}
if(currentlyPressedKeys[87])
{
//W
xSpeed -= 1;
}
if(currentlyPressedKeys[83])
{
//S
xSpeed += 1;
}
}
function drawScene()
{

gl.viewport(0, 0, gl.viewportwidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, z]);

mat4.rotate(mvMatrix, mvMatrix, degToRad(xRot), [1, O, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(yRot), [0, 1, 0]);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);

gl.vertexAttribPointer (shaderProgram.vertexNormalAttribute,
cubeVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);
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gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
gl.vertexAttribPointer (shaderProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, crateTexture);
gl.uniformli(shaderProgram.samplerUniform, 0);

var lighting = $("#lighting").is(":checked");

gl.uniformili(shaderProgram.useLightinguUniform, lighting);

if(lighting)

{

gl.uniform3f(

var

var

shaderProgram.ambientColorUniform,
parseFloat ($("#ambientR").val()),
parseFloat ($("#ambientG").val()),
parseFloat ($("#ambientB").val())

)

lightingDirection = [

parseFloat ($("#lightDirectionX").val()),
parseFloat ($("#lightDirectionY").val()),
parseFloat ($("#1lightDirectionz").val())
17

adjustedLD = vec3.create();

vec3.normalize(adjustedLD, lightingDirection);
vec3.scale(adjustedLD, adjustedLD, -1);

gl.uniform3fv(shaderProgram.lightingDirectionuniform,

gl.uniform3f(

}

shaderProgram.directionalColoruniform,
parseFloat($("#directionalR").val()),
parseFloat($("#directionalG").val()),
parseFloat($("#directionalB").val())

);

adjustedLD);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,

cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

}

function degToRad(degrees)

{

return degrees * Math.PI / 180;

}

var lastTime = 0;
function animate()

var timeNow = new Date().getTime();

elapsed = timeNow - lastTime;

XRot += (xSpeed * elapsed) / 1000.0;
yRot += (ySpeed * elapsed) / 1000.0;

= timeNow;

{
if(lastTime != 0)
{
var
}
lastTime
}
</script>
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FEEzH, ZEHESES

<div class="page-header"><h3>8, FE %, ERESEG</h3></div>

<canvas id = "test®8-canvas" width = "800" height = "600"></canvas>
<br/>

<input type="checkbox" id="blending" checked /> fEfE&

<br/>

AEBE (Alpha) 4% <input type="text" id="alpha" value="0.5" /><br/>
<br/>
<input type="checkbox" id="lighting" checked /> fER¥HR

<br/>
(GEB/A%5 £ FE/mE, WSADRIEHINANAmlEs EE )
<br/>
<h4>AEY:</h4>
<table>
<tr>
<td><b>AME:</b></td>
<td>X: <input type="text" id="lightDirectionX" value="-0.25" /></td>
<td>Y: <input type="text" id="lightDirectionY" value="-0.25" /></td>
<td>Z: <input type="text" id="lightDirectionz" value="-1.0" /></td>
</tr>
<tr>
<td><b>gifs:</b></td>
<td>R: <input type="text" id="directionalR" value="0.8" /></td>
<td>G: <input type="text" id="directionalG" value="0.8" /></td>
<td>B: <input type="text" id="directionalB" value="0.8" /></td>
</tr>
</table>

<h4>3REH 1 </h4>
<table style="border: 0; padding: 10px;">
<tr>
<td><b>gifa:</b></td>
<td>R: <input type="text" id="ambientR" value="0.2" /></td>
<td>G: <input type="text" id="ambientG" value="0.2" /></td>
<td>B: <input type="text" id="ambientB" value="0.2" /></td>
</tr>
</table>

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;
uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;
uniform mat3 uNMatrix;

uniform vec3 uAmbientColor;

uniform vec3 uLightingDirection;
uniform vec3 uDirectionalColor;

uniform bool uUselLighting;

varying vec2 vTextureCoord;
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varying vec3 vlLightWeighting;

void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vTextureCoord = aTextureCoord;
if(luUseLighting)
{
vLightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 transformedNormal = uNMatrix * aVertexNormal;
float directionallLightWeighting =
max(dot(transformedNormal, uLightingDirection), 0.0);
vLightWeighting =
uAmbientColor + uDirectionalColor * directionalLightWeighting;
}
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec2 vTextureCoord;
varying vec3 vLightWeighting;

uniform float uAlpha;

uniform sampler2D uSampler;
void main(void)

{
vec4 textureColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
gl _FragColor =
vec4(textureColor.rgb * vLightWeighting, textureColor.a * uAlpha);
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()
{

webGLStart();
1)

function webGLStart()
{
var canvas = $("#test08-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
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initTexture();

gl.clearColor (0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

// gl.depthFunc(gl.LESS);

// setTimeout ("tick()", 100);

$(document).keydown(handleKeyDown);
$(document).keyup(handleKeyUp);

}
function tick()
{
requestAnimFrame(tick);
handleKeys();
drawScene();
animate();
}
var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FEMIAIL“WebGL”, ");
}
}

var crateTexture;
function initTexture()

{
crateTexture = gl.createTexture();
crateTexture.image = new Image();
crateTexture.image.onload = function()
{
handleLoadedTexture(crateTexture);
tick();
}
crateTexture.image.src = "/Public/image/glass.gif";
}
function handlelLoadedTexture(texture)
{

gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);
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gl.bindTexture(gl.TEXTURE_2D, null);
3
function getShader(gl, id)
{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;
if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);

}

else

{

return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if('gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;

function initShaders()

{
var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);

if('gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))
{

alert("ZXE#MA{L“Shader”, ");
}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexNormalAttribute =

gl.getAttribLocation(shaderProgram, "aVertexNormal");
gl.enableVertexAttribArray(shaderProgram.vertexNormalAttribute);
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shaderProgram. textureCoordAttribute =

gl.getAttribLocation(shaderProgram,

shaderProgram.pMatrixuUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.mvMatrixuUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.nMatrixUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.samplerUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.useLightingUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.ambientColorUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.lightingDirectionUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.directionalColorUniform =

gl.getUniformLocation(shaderProgranm,

shaderProgram.alphauniform =

gl.getUniformLocation(shaderProgranm,

var mvMatrix = mat4.create();

var mvMatrixStack = [];

var pMatrix = mat4.create();

function mvPushMatrix()

{

}

var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);

function mvPopMatrix()

{

if(mvMatrixStack.length == 0)

throw "TREEBIEMFHAABRE",;

mvMatrix = mvMatrixStack.pop();

function setMatrixUniforms()

{

var normalMatrix = mat3.create();

mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix,

Wz, EWNESRE

"aTextureCoord");

"uPMatrix");
"uMvVMatrix");
"uNMatrix");
"uSampler");

"uUseLighting");

gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

"uAmbientColor");

"uLightingDirection");

"uDirectionalColor");

"uAlpha'");

gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false,
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false,

normalMatrix);

gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false,

pMatrix);
mvMatrix);

normalMatrix);
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var cubeVertexPositionBUffer;

var cubeVertexTextureCoordBuffer;
var cubeVertexIndexBuffer;

var cubeVertexNormalBuffer;

function initBuffers()

{
cubeVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices = [

// 1EME

-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
1.0, 1.0, 1.0,
-1.0, 1.0, 1.0,
// Em|

-1.0, -1.0, -1.0,
-1.0, 1.0, -1.0,
1.0, 1.0, -1.0,
1.0, -1.0, -1.0,
// TER

-1.0, 1.0, -1.0,
-1.0, 1.0, 1.0,
1.0, 1.0, 1.0,
1.0, 1.0, -1.0,
// TRER

-1.0, -1.0, -1.0,
1.0, -1.0, -1.0,
1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
// GMm

1.0, -1.0, -1.0,
1.0, 1.0, -1.0,
1.0, 1.0, 1.0,
1.0, -1.0, 1.0,
// EMm

-1.0, -1.0, -1.0,
-1.0, -1.0, 1.0,
-1.0, 1.0, 1.0,
-1.0, 1.0, -1.0,
1,

gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);

cubeVertexPositionBuffer.itemSize 3;

cubeVertexPositionBuffer.numItems = 24;

cubeVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
var vertexNormals = [
// EM|
0.0, 0.0, 1.0,
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0.0, 0.0, 1.0,
0.0, 0.0, 1.0,
// EE

0.0, 0.0, -1.0,
0.0, 0.0, -1.0,
0.0, 0.0, -1.0,
0.0, 0.0, -1.0,
// TRER

0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
// [EER

0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
// BMmE

1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
// EME

-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertexNormals), gl.STATIC_DRAW);
cubeVertexNormalBuffer.itemSize 3;
cubeVertexNormalBuffer.numItems = 24;

cubeVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [

// 1EMH

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

// B\

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// TRER

0.0, 1.0,
0.0, 0.0,
1.0, 0.0,
1.0, 1.0,
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var
var

var
var

var

var

// EEER

1.0, 1.0,
0.0, 1.0,
0.0, 0.0,
1.0, 0.0,

// Gmm
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// ZENE
0.0, 0.0,
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,

13

gl.bufferData(gl.ARRAY_BUFFER,
gl.STATIC_DRAW);

cubeVertexTextureCoordBuffer.itemSize
cubeVertexTextureCoordBuffer.numItems

new Float32Array(textureCoords),

2;
24;

cubeVertexIndexBuffer = gl.createBuffer();

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);

var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3,
4, 5, 6, 4, 6, 7,
8, 9, 10, 8, 10, 11,
12, 13, 14, 12, 14, 15,
16, 17, 18, 16, 18, 19,
20, 21, 22, 20, 22, 23

15

// 1EE
/B
// T
// &
// BNE
// EME

gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl6Array(cubeVertexIndices), gl.STATIC_DRAW);

cubeVertexIndexBuffer.itemSize
cubeVertexIndexBuffer.numItems

XRot
XxSpe

yRot
ySpe

filt

:@;
ed

1
w

ed

1
1
w

-5.0;

@I

1
(©)

var currentlyPressedKeys = {};
function handleKeyDown(event)

{

1;
36;

currentlyPressedKeys[event.keyCode] = true;

if(String.fromCharCode(event.keyCode) == "F")

{

filter += 1;
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if(filter == 3)

{
filter = 0;
}
}
}
function handleKeyUp(event)
{
currentlyPressedKeys[event.keyCode] = false;
}
function handleKeys()
{
if(currentlyPressedKeys[190])
{
//ll i ||/|l>||/@%g§:
z -= 0.05;
}
if(currentlyPressedKeys[188])
{
//u, "/”<”E%ﬁ%
z += 0.05;
}
if(currentlyPressedKeys[65])
{
//A
ySpeed -= 1;
}
if(currentlyPressedKeys[68])
{
//D
ySpeed += 1;
}
if(currentlyPressedKeys[87])
{
//W
xSpeed -= 1;
}
if(currentlyPressedKeys[83])
{
//S
xSpeed += 1;
}
}
function drawScene()
{

gl.viewport(0, 0, gl.viewportwidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, z]);

mat4.rotate(mvMatrix, mvMatrix, degToRad(xRot), [1, O, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(yRot), [0, 1, 0]);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
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gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);

gl.vertexAttribPointer (shaderProgram.vertexNormalAttribute,
cubeVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
gl.vertexAttribPointer (shaderProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, crateTexture);
gl.uniformli(shaderProgram.samplerUniform, 0);

var blending = $("#blending").is(":checked");
if(blending)

{
gl.blendFunc(gl.SRC_ALPHA, gl.ONE);
gl.enable(gl.BLEND);
gl.disable(gl.DEPTH_TEST);
gl.uniformif(shaderProgram.alphauniform, parseFloat($("#alpha").val()));

}

else

{
gl.disable(gl.BLEND);
gl.enable(gl.DEPTH_TEST);
gl.uniformif(shaderProgram.alphauniform, 1);

}

var lighting = $("#lighting").is(":checked");

gl.uniformli(shaderProgram.useLightingUniform, lighting);

if(lighting)
{
gl.uniform3f(
shaderProgram.ambientColoruUniform,
parseFloat($("#ambientR").val()),
parseFloat ($("#ambientG").val()),
parseFloat($("#ambientB").val())
)i
var lightingDirection = [
parseFloat ($("#lightDirectionX").val()),
parseFloat ($("#lightDirectionY").val()),
parseFloat ($("#lightDirectionz").val())
1;
var adjustedLD = vec3.create();
vec3.normalize(adjustedLD, lightingDirection);
vec3.scale(adjustedLD, adjustedLD, -1);

gl.uniform3fv(shaderProgram.lightingDirectionUniform,

gl.uniform3f(
shaderProgram.directionalColorUniform,
parseFloat($("#directionalR").val()),
parseFloat($("#directionalG").val()),
parseFloat($("#directionalB").val())
):
}

adjustedLD);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);

setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,
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cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

}
function degToRad(degrees)
{
return degrees * Math.PI / 180;
}

var lastTime = 0;
function animate()

{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
xRot += (xSpeed * elapsed) / 1000.0;
yRot += (ySpeed * elapsed) / 1000.0;
}
lastTime = timeNow;
}
</script>
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rAER B4, Sz

<div class="page-header"><h3>9, %t d, ZWKE sh</h3></div>

<canvas id = "test@9-canvas" width = "800" height = "600"></canvas>
<br/>

<input type="checkbox" id="twinkle" /> %3

<br/>

(25/85 B4 S/, W/S #Efifes)

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec2 aTextureCoord;

uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;

varying vec2 vTextureCoord;

void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vTextureCoord = aTextureCoord;
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec2 vTextureCoord;

uniform sampler2D uSampler;
uniform vec3 uColor;

void main(void)

{
vec4 textureColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
gl _FragColor =
textureColor * vec4(uColor, 1.0);
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame | |
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()

{
webGLStart();

1K
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function webGLStart()
{
var canvas = $("#test09-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
initTexture();

initWorldObjects();
gl.clearColor(0.0, 0.0, 0.0, 1.0);

$(document).keydown(handleKeyDown);
$(document).keyup(handleKeyUp);

}

function tick()

{
requestAnimFrame(tick);
handleKeys();
drawScene();
animate();

var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if('gl)
{
alert ("FiE#R{E“WebGL”, ") ;

var starTexture;
function initTexture()

{
starTexture = gl.createTexture();
starTexture.image = new Image();
starTexture.image.onload = function()
{
handleLoadedTexture(starTexture);
tick();
}
starTexture.image.src = "/Public/image/star.gif";
}
function handlelLoadedTexture(texture)
{

gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, O, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
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gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);

gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR);

gl.bindTexture(gl.TEXTURE_2D, null);
}
function getShader(gl, id)
{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;
if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{
return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if('gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{
alert(gl.getShaderInfoLog(shader));
return null;

}

return shader;

var shaderProgram;

function initShaders()

{
var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader(shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);

if(!gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))

{
alert("ZXE#A{L“Shader”, ");

}

gl.useProgram(shaderProgram);
shaderProgram.vertexPositionAttribute =

gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);
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shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");
gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixuniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler");
shaderProgram.colorUniform =
gl.getUniformLocation(shaderProgram, "uColor'");

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "FEERIFEEHARRE";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
}

var starVertexPositionBuffer;
var starVertexTextureCoordBuffer;

function initBuffers()
{
starVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, starVertexPositionBuffer);
vertices = [
-1.0, -1.0, 0.0,
1.0, -1.0, 0.0,
-1.0, 1.0, 0.0,
1.0, 1.0, 0.0
1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),
gl.STATIC_DRAW);
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starVertexPositionBuffer.itemSize
starVertexPositionBuffer.numItems

3;

’

starVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, starVertexTextureCoordBuffer);
var textureCoords = [

0.0, 0.0,

1.0, 0.0,

0.0, 1.0,

1.0, 1.0

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(textureCoords),

gl.STATIC_DRAW);
starVertexTextureCoordBuffer.itemSize = 2;
starVertexTextureCoordBuffer.numItems = 4;

var currentlyPressedKeys = {};
function handleKeyDown(event)

{

currentlyPressedKeys[event.keyCode] = true;
}
function handleKeyUp(event)
{

currentlyPressedKeys[event.keyCode] = false;
}
var zoom = -15;

var tilt = 90;
var spin = 90;
function handleKeys()

{

3

if(currentlyPressedKeys[190])

{

//II i "/">”/‘:U%é}£

zoom -= 0.1;
}
if(currentlyPressedKeys[188])
{

//u, "/"<”§E%ﬁ?

zoom += 0.1;
}
if(currentlyPressedKeys[87])
{

//W

tilt += 2;
}
if(currentlyPressedKeys[83])
{

//S

tilt -= 2;
}

function drawScene()

{

gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);
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mat4.perspective(pMatrix, 45,
gl.viewportwWidth / gl.viewportHeight, 0.1, 100.0);

gl.blendFunc(gl.SRC_ALPHA, gl.ONE);
gl.enable(gl.BLEND);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0.0, 0.0, zoom]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(tilt), [1, 0, 0]);

var twinkle = $("#twinkle").is(":checked");
for(var i in stars)
{
stars[i].draw(tilt, spin, twinkle);
spin += 0.1;

}

var stars = [];
function initWorldObjects()

{
var numStars = 50;
for(var i = 0; i < numStars; i ++)
{
stars.push(new Star((i / numStars) * 5.0, i / numStars));
}
}
W e========
//Star %
function Star(startingDistance, rotationSpeed)
{
this.angle = 0;
this.dist = startingDistance;
this.rotationSpeed = rotationSpeed;
//FEBE— N RBHE
this.randomiseColors();
}

Star.prototype.draw = function(tilt, spin, twinkle)
{

mvPushMatrix();

/ /% #HEIAL

mat4.rotate(mvMatrix, mvMatrix, degToRad(this.angle), [0.0, 1.0, 0.0]);

mat4.translate(mvMatrix, mvMatrix, [this.dist, 0.0, 0.0]);
//TiEk%

mat4.rotate(mvMatrix, mvMatrix, degToRad(-this.angle), [0.0, 1.0, 0.0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(-tilt), [1.0, 0.0, 0.0]);

if(twinkle)
{
//BE— DT hEistar
gl.uniform3f(shaderProgram.colorUniform,
this.twinkleR, this.twinkleG, this.twinkleB);
drawStar();

}
//FREStar B &7

mat4.rotate(mvMatrix, mvMatrix, degToRad(spin), [0.0, 0.0, 1.0]1);

// BB

gl.uniform3f(shaderProgram.colorUniform, this.r, this.g, this.b);

drawStar();
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¥

mvPopMatrix();

var effectiveFPMS = 60 / 1000;
Star.prototype.animate = function(elapsedTime)

{

iy

this.angle += this.rotationSpeed * effectiveFPMS * elapsedTime;
/1 B% BNSHRILHIEER
this.dist -= 0.01 * effectiveFPMS * elapsedTime;
if(this.dist < 0.0)
{
this.dist += 5.0;
this.randomiseColors();

Star.prototype.randomiseColors = function()

{

/1 EE—TRBHB G E

this.r = Math.random();

this.g = Math.random();

this.b = Math.random();

//MEATF T 2 IR, WEBLEH—R, B3 —1TBHBRBEY =
this.twinkleR = Math.random();

this.twinkleG = Math.random();

this.twinkleB = Math.random();

function drawStar()

{

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, starTexture);
gl.uniformli(shaderProgram.sampleruniform, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, starVertexTextureCoordBuffer);
gl.vertexAttribPointer(shaderProgram.textureCoordAttribute,
starVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0,

gl.bindBuffer(gl.ARRAY_BUFFER, starVertexPositionBuffer);
gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,

starVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixUniforms();

gl.drawArrays(gl.TRIANGLE_STRIP, 0, starVertexPositionBuffer.numItems);

function degToRad(degrees)

{

}

return degrees * Math.PI / 180;

var lastTime = 0;
function animate()

{

var timeNow = new Date().getTime();
if(lastTime != 0)
{

var elapsed = timeNow - lastTime;

At ZWikias

0),;
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for(var i in stars)

{
stars[i].animate(elapsed);
¥
}
lastTime = timeNow;
}
</script>
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M=, ERBEHIEE

<div class="page-header"><h3>10. M# %5, EARENIRE</h3></div>

<canvas id = "testl@-canvas" width = "800" height = "600"></canvas>
<div id="loadingtext">IEFEM#H EF...</div>
<br/>

(WSAD#HIF 7, ES/AS #4l LTEH)

<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec2 aTextureCoord;

uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;

varying vec2 vTextureCoord;

void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vTextureCoord = aTextureCoord;
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec2 vTextureCoord;
uniform sampler2D uSampler;
void main(void)

{
gl FragColor = texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()
{
webGLStart();

)

function webGLStart()
{
var canvas = $("#testl0-canvas")[0];
initGL(canvas);
initShaders();
initBuffers();
initTexture();
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loadworld();

gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

$(document).keydown(handleKeyDown);
$(document).keyup(handleKeyUp);

}
function tick()
{
requestAnimFrame(tick);
handleKeys();
drawScene();
animate();
}
function loadworld()
{
$.getISON(
"/Public/json/world.json",
function(data)
{
handleLoadedworld(data);
}
)i
}

var worldVertexPositionBuffer = null;
var worldVertexTextureCoordBuffer = null;
function handleLoadedWorld(data)

{

var vertexCount = 0;
var vertexPositions = [];
var vertexTextureCoords = [];
for(var i = 0; typeof(data[i]) != "undefined"; i ++)
{

//FIEA—NE DI T R 47

vertexPositions =

vertexPositions.concat(data[i].vertexPositions);
/ /R E R EA
vertexTextureCoords =
vertexTextureCoords.concat(data[i].vertexTextureCoords);

vertexCount ++;
}
worldVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, worldVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexPositions), gl.STATIC_DRAW);
worldVertexPositionBuffer.itemSize = 3;
worldVertexPositionBuffer.numItems = data.vertexCount;
worldVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, worldVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexTextureCoords), gl.STATIC_DRAW);
worldVertexTextureCoordBuffer.itemSize = 2;
worldVertexTextureCoordBuffer.numItems = data.vertexCount;
$("#loadingtext").text("");

}
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var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwWidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FTEMIAIL“WebGL”, ");
}
}

var crackTexture;
function initTexture()
{
crackTexture = gl.createTexture();
crackTexture.image = new Image();
crackTexture.image.onload = function()
{
handleLoadedTexture(crackTexture);
tick();
}
crackTexture.image.src = "/Public/image/cracktexture.jpg";
}

function handlelLoadedTexture(texture)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);

}
function getShader(gl, id)

{
var shaderScript = $("#" + id);
if(!shaderScript.length)

{

return null;

}

var str = shaderScript.text();

var shader;
if(shaderScript[0].type == "x-shader/x-fragment")

{
shader = gl.createShader(gl.FRAGMENT_SHADER);

}

else if(shaderScript[0].type == "x-shader/x-vertex")
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{
shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{
return null;
}

gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;
function initShaders()

{

var fragmentShader = getShader(gl, "shader-fs");

var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();

gl.attachShader (shaderProgram, vertexShader);

gl.attachShader (shaderProgram, fragmentShader);

gl.linkProgram(shaderProgram);

if('gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))

{
alert("FE#MA{L“Shader”, ");

}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");

gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");

gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");

shaderProgram.mvMatrixUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");

shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler'");

}

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

{
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var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);

}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "REEBIERGHABRE!";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
}

var starVertexPositionBuffer;
var starVertexTextureCoordBuffer;

function initBuffers()

{

starVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, starVertexPositionBuffer);
vertices = [

-1.0, -1.0, 0.0,

1.0, -1.0, 0.0,
-1.0, 1.0, 0.0,
1.0, 1.0, 0.0

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices),

gl.STATIC_DRAW);
starVertexPositionBuffer.itemSize = 3;
starVertexPositionBuffer.numItems = 4;
starVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, starVertexTextureCoordBuffer);
var textureCoords = [

0.0, 0.0,

1.0, 0.0,

0.0, 1.0,

1.0, 1.0

1
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(textureCoords),

gl.STATIC_DRAW);
starVertexTextureCoordBuffer.itemSize = 2;
starVertexTextureCoordBuffer.numItems = 4;

3

var currentlyPressedKeys = {};
function handleKeyDown(event)

{
currentlyPressedKeys[event.keyCode] = true;
}
function handleKeyUp(event)
{
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var
var

var
var
var
var
var

var

currentlyPressedKeys[event.keyCode] = false;

pitch = 0;
pitchRate = 0;
yaw = 0;
yawRate = 0;
XPos = 0;

yPos = 0.4;
zPos = 0;
speed = 0;

function handleKeys()

{

}

if(currentlyPressedKeys[188])
{
//u, "/"<”E%f{%
pitchRate = -0.1;
}
else if(currentlyPressedKeys[190])
{
//II i "/">”/EU%%EE
pitchRate = 0.1;
}
else
{
pitchRate = 0;
}
if (currentlyPressedKeys[65])
{
//A
yawRate = 0.1;
}

else if (currentlyPressedKeys[68])

{

//D
yawRate = -0.1;
}
else
{
yawRate = 0;
}

if(currentlyPressedKeys[87])
{
//W
speed = 0.003;
}
else if(currentlyPressedKeys[83])

{

//S
speed = -0.003;
}
else
{
speed = 0;
}

function drawScene()

Mg, FEAMYLEE
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gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

if(worldVertexTextureCoordBuffer == null || worldVertexPositionBuffer == null)
{
return;
}
mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);

mat4.rotate(mvMatrix, mvMatrix, degToRad(-pitch), [1, 0, 0]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(-yaw), [0, 1, 0]);
mat4.translate(mvMatrix, mvMatrix, [-xPos, -yPos, -zPos]);

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, crackTexture);
gl.uniformli(shaderProgram.samplerUniform, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, worldVertexTextureCoordBuffer);
gl.vertexAttribPointer(shaderProgram.textureCoordAttribute,
worldVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, worldVertexPositionBuffer);
gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,
worldVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

setMatrixuniforms();
gl.drawArrays(gl.TRIANGLES, 0, worldVertexPositionBuffer.numItems);

function degToRad(degrees)
{
return degrees * Math.PI / 180;
}
var lastTime = 0;
var joggingAngle = 0;
function animate()

{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
if(speed '= 0)
{
XPos -= Math.sin(degToRad(yaw)) * speed * elapsed;
zPos -= Math.cos(degToRad(yaw)) * speed * elapsed;
joggingAngle += elapsed * 0.6;
yPos = Math.sin(degToRad(joggingAngle)) / 20 + 0.4;
3
yaw += yawRate * elapsed;
pitch += pitchRate * elapsed;
}
lastTime = timeNow;
}
</script>
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Bk, MestiEre. BARSEH

<div class="page-header"><h3>11, Bk, fe#¥Ers. BArEE</h3></div>

<canvas id = "testll-canvas" width = "800" height = "600"></canvas>
<br/>
<input type="checkbox" id="lighting" checked /> {EF¥tHg
<br/>
(BartEti=t BBkt 3)
<br/>
<h4>AREY:</h4>
<table>
<tr>
<td><b>AHM:</b></td>
<td>X: <input type="text" id="lightDirectionX" value="-0.25" /></td>
<td>Y: <input type="text" id="lightDirectionY" value="-0.25" /></td>
<td>Z: <input type="text" id="lightDirectionz" value="-1.0" /></td>
</tr>
<tr>
<td><b>gifs:</b></td>
<td>R: <input type="text" id="directionalR" value="0.8" /></td>
<td>G: <input type="text" id="directionalG" value="0.8" /></td>
<td>B: <input type="text" id="directionalB" value="0.8" /></td>
</tr>
</table>

<h4>3R3E¥ 1 </ha>
<table style="border: 0; padding:
<tr>
<td><b>gfh:</b></td>
<td>R: <input type="text"
<td>G: <input type="text"
<td>B: <input type="text"
</tr>
</table>
<br/>

RIkEREsIER R kA :

10px; ">

id="ambientR" value="0.2" /></td>
id="ambientG" value="0.2" /></td>
id="ambientB" value="0.2" /></td>

<a href="http://maps.jpl.nasa.gov/">the Jet Propulsion Laboratory</a>.
<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;

attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;

uniform mat3 uNMatrix;

uniform vec3 uAmbientColor;

uniform vec3 uLightingDirection;
uniform vec3 uDirectionalColor;

uniform bool uUselLighting;

varying vec2 vTextureCoord;
varying vec3 vLightWeighting;

Bk, hes ki, Bln B
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void main(void)

{
gl Position = uPMatrix * uMVMatrix * vec4(aVertexPosition, 1.0);
vTextureCoord = aTextureCoord;
if(luUseLighting)
{
vLightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 transformedNormal = uNMatrix * aVertexNormal;
float directionallLightWeighting =
max(dot(transformedNormal, uLightingDirection), 0.0);
vLightWeighting =
uAmbientColor + uDirectionalColor * directionalLightWeighting;
}
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;
varying vec2 vTextureCoord;
varying vec3 vLightWeighting;

uniform sampler2D uSampler;
void main(void)

{
vec4 textureColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
gl FragColor =
vec4(textureColor.rgb * vLightWeighting, textureColor.a);
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">

$(document).ready(function ()
{
webGLStart();

)

function webGLStart()
{
var canvas = $("#testll-canvas");
initGL(canvas[0]);
initShaders();
initBuffers();
initTexture();
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gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

canvas.mousedown (handleMouseDown);
$(document).mouseup(handleMouseUp);
$(document).mousemove(handleMouseMove) ;

}
function tick()
{
requestAnimFrame(tick);
drawScene();
}
var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert ("FiE#R{E“WebGL”, ") ;
}
}

var moonTexture;
function initTexture()
{
moonTexture = gl.createTexture();
moonTexture.image = new Image();
moonTexture.image.onload = function()
{
handleLoadedTexture(moonTexture);
tick();
}
moonTexture.image.src = "/Public/image/moon.gif";
}

function handlelLoadedTexture(texture)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);

}
function getShader(gl, id)

{

var shaderScript = $("#" + id);
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if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")
{

shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{

shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{

return null;
}

gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!'gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;

function initShaders()

{
var fragmentShader = getShader(gl, "shader-fs");
var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);

if('gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))
{

alert("JIiE#ta{b“Shader”, ");
}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexNormalAttribute =
gl.getAttribLocation(shaderProgram, "aVertexNormal");

gl.enableVertexAttribArray(shaderProgram.vertexNormalAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");

gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
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gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixuUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
shaderProgram.nMatrixUniform =
gl.getUniformLocation(shaderProgram, "uNMatrix");
shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler");
shaderProgram.useLightingUniform =
gl.getUniformLocation(shaderProgram, "uUselLighting");
shaderProgram.ambientColorUniform =
gl.getUniformLocation(shaderProgram, "uAmbientColor'");
shaderProgram.lightingDirectionUniform =
gl.getUniformLocation(shaderProgram, "uLightingDirection");
shaderProgram.directionalColorUniform =
gl.getUniformLocation(shaderProgram, "uDirectionalColor");

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "FEERFEEHARRE";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
var normalMatrix = mat3.create();
mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);
gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false, normalMatrix);
}

var mouseDown = false;

var lastMouseX = null;

var lastMouseY = null;

var moonRotationMatrix = mat4.create();
mat4.identity(moonRotationMatrix);
function handleMouseDown(event)

{
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3

mouseDown = true;
lastMouseX = event.clientX;
lastMouseY = event.clientY;

function handleMouseUp(event)

{
b

mouseDown = false;

function handleMouseMove(event)

{

}

if(!'mouseDown)
{
return;
}
var newX = event.clientX;
var newY = event.clientY;
var newRotationMatrix = mat4.create();
mat4.identity(newRotationMatrix);

var deltaX = newX - lastMouseX;

mat4.rotate(newRotationMatrix, newRotationMatrix,
degToRad(deltaX / 10), [0, 1, 0]);

var deltaY = newY - lastMouseY;

mat4.rotate(newRotationMatrix, newRotationMatrix,
degToRad(deltaYy / 10), [1, 0, 0]);

mat4.multiply(moonRotationMatrix, newRotationMatrix, moonRotationMatrix);

lastMouseX
lastMouseY

newx;
newy;

function equal(a, b)

{

}

var
var
var
var

for(var i = 0; i < a.length; i ++)
if(a[i] '= b[i]) return false;
return true;

moonVertexPositionBuffer;
moonVertexNormalBuffer;
moonVertexTextureCoordBuffer;
moonVertexIndexBuffer;

function initBuffers()

{

var latitudeBands = 30;
var longitudeBands = 30;
var radius = 2;

var vertexPositionData
var normalData = [];
var textureCoordData = [];

[1;

for(var latNumber = 0; latNumber <= latitudeBands; latNumber ++)

{
var theta = latNumber * Math.PI / latitudeBands;

var sinTheta = Math.sin(theta);
var cosTheta = Math.cos(theta);

for(var longNumber = 0; longNumber <= longitudeBands; longNumber ++)

{

var phi = longNumber * 2 * Math.PI / longitudeBands;

var sinPhi = Math.sin(phi);
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var cosPhi = Math.cos(phi);

var X = cosPhi * sinTheta;

var y = cosTheta;

var z = sinPhi * sinTheta;

var u = 1 - (longNumber / longitudeBands);
var v = 1 - (latNumber / latitudeBands);

normalData.push(x);
normalData.push(y);
normalData.push(z);
textureCoordData.push(u);
textureCoordData.push(v);
vertexPositionData.push(radius * x);
vertexPositionData.push(radius * y);
vertexPositionData.push(radius * z);

}

var indexData = [];
for(var latNumber = 0; latNumber < latitudeBands; latNumber ++)
{
for(var longNumber = ©; longNumber < longitudeBands; longNumber ++)
{
var first = (latNumber * (longitudeBands + 1)) + longNumber;
var second = first + longitudeBands + 1;
indexData.push(first);
indexData.push(second);
indexData.push(first + 1);
indexData.push(second);
indexData.push(second + 1);
indexData.push(first + 1);

}
moonVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexNormalBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(normalData), gl.STATIC_DRAW);
moonVertexNormalBuffer.itemSize = 3;
moonVertexNormalBuffer.numItems = normalData.length / 3;

moonVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoordData), gl.STATIC_DRAW);
moonVertexTextureCoordBuffer.itemSize = 2;
moonVertexTextureCoordBuffer.numItems = textureCoordData.length / 2;

moonVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexPositionData), gl.STATIC_DRAW);
moonVertexPositionBuffer.itemSize = 3;
moonVertexPositionBuffer.numItems = vertexPositionData.length / 3;

moonVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl6Array(indexData), gl.STATIC_DRAW);
moonVertexIndexBuffer.itemSize = 1;
moonVertexIndexBuffer.numItems = indexData.length;
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}

function drawScene()

{

gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45,

gl.viewportwWidth / gl.viewportHeight, 0.1, 100.0);

var lighting = $("#lighting").is(":checked");

gl.uniformili(shaderProgram.useLightinguUniform, lighting);

if(lighting)

{

gl.uniform3f(
shaderProgram.ambientColorUniform,
parseFloat ($("#ambientR").val()),
parseFloat ($("#ambientG").val()),
parseFloat ($("#ambientB").val())
)

var lightingDirection = [
parseFloat($("#lightDirectionX").val()),
parseFloat($("#lightDirectionY").val()),
parseFloat($("#1lightDirectionz").val())
1;

var adjustedLD = vec3.create();

vec3.normalize(adjustedLD, lightingDirection);

vec3.scale(adjustedLD, adjustedLD, -1);

gl.uniform3fv(shaderProgram.lightingDirectionuniform,

gl.uniform3f(
shaderProgram.directionalColoruniform,
parseFloat($("#directionalR").val()),
parseFloat($("#directionalG").val()),
parseFloat($("#directionalB").val())

);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0, 0, -6]);

mat4.multiply(mvMatrix, mvMatrix, moonRotationMatrix);

gl.
gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.

activeTexture(gl.TEXTURE®);
bindTexture(gl.TEXTURE_2D, moonTexture);
uniformli(shaderProgram.samplerUniform, 0);

adjustedLD);

bindBuffer(gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
moonVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);

vertexAttribPointer (shaderProgram.vertexPositionAttribute,

moonVertexPositionBuffer.itemSize, gl.FLOAT, false,

bindBuffer(gl.ARRAY_BUFFER, moonVertexNormalBuffer);

0, 0);

vertexAttribPointer (shaderProgram.vertexNormalAttribute,
moonVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);
setMatrixUniforms();
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gl.drawElements(gl.TRIANGLES,
moonVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

function degToRad(degrees)

{

return degrees * Math.PI / 180;

3

</script>
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RICIR

<div class="page-header"><h3>12, m¥}iE</h3></div>

<canvas id = "testl2-canvas" width = "800" height = "600"></canvas>
<br/>
<input type="checkbox" id="lighting" checked /> {EF¥tHg
<br/>
<h4>g6:</h4a>
<table>
<tr>
<td><b>fii&:</b></td>
<td>X: <input type="text" id="lightPositionX" value="0.0" /></td>
<td>Y: <input type="text" id="lightPositionY" value="0.0" /></td>
<td>Z: <input type="text" id="lightPositionz" value="-20.0" /></td>
</tr>
<tr>
<td><b>fB:</b></td>
<td>R: <input type="text" id="pointR" value="0.8" /></td>
<td>G: <input type="text" id="pointG" value="0.8" /></td>
<td>B: <input type="text" id="pointB" value="0.8" /></td>
</tr>
</table>

<h4>33E¥ 1 </ha>
<table style="border: 0; padding:
<tr>
<td><b>gfh:</b></td>
<td>R: <input type="text"
<td>G: <input type="text"
<td>B: <input type="text"
</tr>
</table>
<br/>

RIkREsIEE R kA :

10px; ">

id="ambientR" value="0.2" /></td>
id="ambientG" value="0.2" /></td>
id="ambientB" value="0.2" /></td>

<a href="http://maps.jpl.nasa.gov/">the Jet Propulsion Laboratory</a>.
<script id = "shader-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;

attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;

uniform mat3 uNMatrix;

uniform vec3 uAmbientColor;

uniform vec3 uPointLightingLocation;
uniform vec3 uPointLightingColor;

uniform bool uUselLighting;

varying vec2 vTextureCoord;
varying vec3 vLightWeighting;

void main(void)

ROGIR
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{
vec4 mvPosition = uMVMatrix * vec4(aVertexPosition, 1.0);
gl Position = uPMatrix * mvPosition;
vTextureCoord = aTextureCoord;
if (luUselLighting)
{
vLightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 lightDirection =
normalize(uPointLightingLocation - mvPosition.xyz);
vec3 transformedNormal = uNMatrix * aVertexNormal;
float directionallLightWeighting =
max(dot(transformedNormal, lightDirection), 0.0);
vLightWeighting =
uAmbientColor + uPointLightingColor * directionallLightWeighting;
}
}
</script>
<script id = "shader-fs" type = "x-shader/x-fragment">

precision mediump float;

varying vec2 vTextureCoord;
varying vec3 vLightWeighting;

uniform sampler2D uSampler;

void main(void)

{
vec4 textureColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
gl _FragColor =
vec4(textureColor.rgb * vLightWeighting, textureColor.a);
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">
$(document).ready(function ()
{
webGLStart();

)

function webGLStart()
{
var canvas = $("#testl2-canvas");
initGL(canvas[0]);
initShaders();
initBuffers();
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initTexture();

gl.clearColor (0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

waitTexture = setInterval("tick()", 100);

var textureFlag = [0, 0];
var startTick = false;
var waitTick;
function tick()
{
if(textureFlag[0] == 1 && textureFlag[1l] == 1)
{
startTick = true;
textureFlag[0] = 2;
textureFlag[1] = 2;
clearInterval(waitTexture);
}
if(startTick)
{
requestAnimFrame(tick);
drawScene();
animate();

}
var gl;
function initGL(canvas)
{
try
{

gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");

gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if('gl)
{
alert("FEMIAIL“WebGL”, ");

var moonTexture;

var crateTexture;

function initTexture()

{
moonTexture = gl.createTexture();
moonTexture.image = new Image();
moonTexture.image.onload = function()

{
handleLoadedTexture(moonTexture);
textureFlag[0] = true;

}

moonTexture.image.src = "/Public/image/moon.gif";

crateTexture = gl.createTexture();
crateTexture.image = new Image();
crateTexture.image.onload = function()

OB
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3

{
handlelLoadedTexture(crateTexture);
textureFlag[1l] = true;

b

crateTexture.image.src = "/Public/image/crate.gif";

function handleLoadedTexture(texture)

{

}

gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, O, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);

function getShader(gl, id)

{

var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")
{

shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{

shader = gl.createShader(gl.VERTEX_ SHADER);
}
else
{

return null;
}

gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;
function initShaders()

{

ROGIR

var fragmentShader = getShader(gl, "shader-fs");
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var

var

var

var vertexShader = getShader(gl, "shader-vs");

shaderProgram = gl.createProgram();
gl.attachShader (shaderProgram, vertexShader);
gl.attachShader (shaderProgram, fragmentShader);
gl.linkProgram(shaderProgram);

if(!gl.getProgramParameter(shaderProgram, gl.LINK_STATUS))
{

alert("ZXiEMtaib“Shader”, ");
}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");
gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexNormalAttribute =
gl.getAttribLocation(shaderProgram, "aVertexNormal");
gl.enableVertexAttribArray(shaderProgram.vertexNormalAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");
gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixuniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
shaderProgram.nMatrixuniform =
gl.getUniformLocation(shaderProgram, "uNMatrix");
shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler");
shaderProgram.useLightingUniform =
gl.getUniformLocation(shaderProgram, "uUselLighting");
shaderProgram.ambientColorUniform =
gl.getUniformLocation(shaderProgram, "uAmbientColor");
shaderProgram.pointLightingLocationUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingLocation");
shaderProgram.pointLightingColorUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingColor");

mvMatrix = mat4.create();
mvMatrixStack = [];

pMatrix = mat4.create();

function mvPushMatrix()

{

3

var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);

function mvPopMatrix()

{

ROGIR

if(mvMatrixStack.length == 0)
{
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throw "AEEREM HARIRE";
}

mvMatrix = mvMatrixStack.pop();

function setMatrixUniforms()

{

var
var
var
var

var
var
var
var

gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);

var normalMatrix = mat3.create();

mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);

gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false, normalMatrix);

cubeVertexPositionBUffer;
cubeVertexTextureCoordBuffer;
cubeVertexIndexBuffer;
cubeVertexNormalBuffer;

moonVertexPositionBuffer;
moonVertexNormalBuffer;
moonVertexTextureCoordBuffer;
moonVertexIndexBuffer;

function initBuffers()

{

ROEIR

//FEF

cubeVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices = [

// IEMH

-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
1.0, 1.0, 1.0,
-1.0, 1.0, 1.0,

// B

-1.0, -1.0, -1.0,
-1.0, 1.0, -1.0,
1.0, 1.0, -1.0,
1.0, -1.0, -1.0,

// TEB

-1.0, 1.0, -1.0,
-1.0, 1.0, 1.0,
1.0, 1.0, 1.0,
1.0, 1.0, -1.0,

// TRER

-1.0, -1.0, -1.0,
1.0, -1.0, -1.0,
1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
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// BHE

1.0, -1.0, -1.0,
1.0, 1.0, -1.0,
1.0, 1.0, 1.0,
1.0, -1.0, 1.0,
// ZANE

-1.0, -1.0, -1.0,
-1.0, -1.0, 1.0,
-1.0, 1.0, 1.0,
-1.0, 1.0, -1.0,

1
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertices), gl.STATIC_DRAW);
cubeVertexPositionBuffer.itemSize 32
cubeVertexPositionBuffer.numItems 24,

cubeVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
var vertexNormals = [
// IEME
0.0,
0.0,
0.0,
0.0,

~

~
~

~
~

® © ® ©
® 0 ©®
kR R R
® © © ©

~

/1B

~

o =il
o =il

~

~

o O ®© ©
© © 6 O
© ©®© © ©
© © ©

~

// TREB
0.0,
0.0,
0.0,
0.0,

~

~
~

~
~

R R R R
© © ®@ ®
© © ®@ ®
© o ® ®

~

// TEER
0.0, -1.
0.0, -1.
0.0, -1.
0.0, -1.

~

~
~

© © © ©

© © © ©

O 0 0 6
~

~

// BME
1.0,
1.0,
1.0,
1.0,

~

~
~

~
~

© © © ©
© © © O
© © © O
© O ©

~

// EMmE
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
1;
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertexNormals), gl.STATIC_DRAW);
cubeVertexNormalBuffer.itemSize = 3;
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cubeVertexNormalBuffer.numItems = 24;

cubeVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [

// IEMA

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

/B

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// TER

0.0, 1.0,
0.0, 0.0,
1.0, 0.0,
1.0, 1.0,

// &SR

1.0, 1.0,
0.0, 1.0,
0.0, 0.0,
1.0, 0.0,

// BME
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// ZEMmE

©.0, ©.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

1
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoords), gl.STATIC_DRAW);

cubeVertexTextureCoordBuffer.itemSize 2;
cubeVertexTextureCoordBuffer.numItems = 24;

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // IEM
4, 5, 6, 4, 6, 7, // BEm|
8, 9, 10, 8, 10, 11, // ¥R
12, 13, 14, 12, 14, 15, // KR
16, 17, 18, 16, 18, 19, // AME
20, 21, 22, 20, 22, 23 // EWE

1;
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,
new Uintl6Array(cubeVertexIndices), gl.STATIC_DRAW);
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cubeVertexIndexBuffer.itemSize =
cubeVertexIndexBuffer.numItems

//R%

|
=
~-

36,

var latitudeBands = 30;
var longitudeBands = 30;
var radius = 2;

var vertexPositionData

[1;

var normalData = [];
var textureCoordData = [];
for(var latNumber = 0; latNumber <= latitudeBands; latNumber ++)

{

var theta = latNumber * Math.PI / latitudeBands;
var sinTheta = Math.sin(theta);
var cosTheta = Math.cos(theta);

for(var

{
var
var
var
var
var
var
var
var

longNumber = 0; longNumber <= longitudeBands; longNumber

phi = longNumber * 2 * Math.PI / longitudeBands;
sinPhi = Math.sin(phi);

cosPhi = Math.cos(phi);

X = cosPhi * sinTheta;

cosTheta;

sinPhi * sinTheta;

1 - (longNumber / longitudeBands);

1 - (latNumber / latitudeBands);

< © N XK
I}

normalData.push(x);
normalData.push(y);
normalData.push(z);
textureCoordData.push(u);
textureCoordData.push(v);
vertexPositionData.push(radius * Xx);
vertexPositionData.push(radius * y);
vertexPositionData.push(radius * z);

}

var indexData = [];
for(var latNumber = 0; latNumber < latitudeBands; latNumber ++)

++)

longNumber = 0; longNumber < longitudeBands; longNumber ++)

var first = (latNumber * (longitudeBands + 1)) + longNumber;

second = first + longitudeBands + 1;

indexData.push(first);
indexData.push(second);
indexData.push(first + 1);
indexData.push(second);
indexData.push(second + 1);
indexData.push(first + 1);

{
for(var
{
var
}
}

moonVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexNormalBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(normalData), gl.STATIC_DRAW);
moonVertexNormalBuffer.itemSize = 3;
moonVertexNormalBuffer.numItems = normalData.length / 3;

moonVertexTextureCoordBuffer = gl.createBuffer();

ROGIR
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var
var

gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);

gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoordData), gl.STATIC_DRAW);

moonVertexTextureCoordBuffer.itemSize
moonVer texTextureCoordBuffer.numItems

2;
textureCoordData.length / 2;

moonVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);

gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexPositionData), gl.STATIC_DRAW);

moonVertexPositionBuffer.itemSize ¥

moonVertexPositionBuffer.numItems = vertexPositionData.length / 3;

moonVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);

gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl16Array(indexData), gl.STATIC_DRAW);

moonVertexIndexBuffer.itemSize = 1;

moonVertexIndexBuffer.numItems = indexData.length;

moonAngle
cubeAngle

180;
0;

function drawScene()

{

ROGIR

gl.viewport(0, 0, gl.viewportwidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45,

gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

var lighting = $("#lighting").is(":checked");
gl.uniformli(shaderProgram.useLightingUniform, lighting);

if(lighting)
{
gl.uniform3f(

shaderProgram.ambientColoruniform,
parseFloat($("#ambientR").val()),
parseFloat($("#ambientG").val()),

parseFloat($("#ambientB").val())

)
gl.uniform3f(

shaderProgram.pointLightingLocationUniform,
parseFloat ($("#lightPositionX").val()),
parseFloat ($("#1lightPositionY").val()),
parseFloat ($("#1lightPositionz").val())

)i

gl.uniform3f(

shaderProgram.pointLightingColorUniform,

parseFloat($("#pointR").val())

parseFloat($("#pointG").val())

parseFloat($("#pointB").val())
)i

mat4.identity(mvMatrix);

’

’
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mat4.translate(mvMatrix, mvMatrix, [0, 0, -20]);

mvPushMatrix();

mat4.rotate(mvMatrix, mvMatrix, degToRad(moonAngle),

mat4.translate(mvMatrix, mvMatrix, [5, 0, 0]);

gl.
gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.

gl

activeTexture(gl.TEXTUREO);
bindTexture(gl.TEXTURE_2D, moonTexture);
uniformli(shaderProgram.samplerUniform, 0);

bindBuffer (gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
moonVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);
vertexAttribPointer(shaderProgram.vertexPositionAttribute,
moonVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer (gl.ARRAY_BUFFER, moonVertexNormalBuffer);
vertexAttribPointer (shaderProgram.vertexNormalAttribute,

moonVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);

setMatrixUniforms();

gl

.drawElements(gl.TRIANGLES,
moonVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

mvPopMatrix();

mvPushMatrix();

mat4.rotate(mvMatrix, mvMatrix, degToRad(cubeAngle),

mat4.translate(mvMatrix, mvMatrix, [5, 0, 0]);

gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.
gl.

gl.

bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertexAttribPointer (shaderProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
vertexAttribPointer (shaderProgram.vertexNormalAttribute,
cubeVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

activeTexture(gl.TEXTURE®);
bindTexture(gl.TEXTURE_2D, crateTexture);

uniformili(shaderProgram.samplerUniform, 0);

bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);

setMatrixUniforms();

gl

.drawElements(gl.TRIANGLES,

cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

mvPopMatrix();

function degToRad(degrees)

{

ROGIR

[e, 1, ©1);

0),;

[6, 1, 0]);

0),;
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return degrees * Math.PI / 180;
3

var lastTime = 0;
function animate()

{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
moonAngle += 0.05 * elapsed;
cubeAngle += 0.05 * elapsed;
}
lastTime = timeNow;
}
</script>

ROGIR
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ZRITHER, ZEBRARS

<div class="page-header"><h3>13, ER ¥R, ETEBARYK</h3></div>

<canvas id = "testl13-canvas" width = "800" height = "600"></canvas>
<br/>

<input type="checkbox" id="lighting" checked /> fER¥HR

<br/>
<input type="checkbox" id="per-fragment" checked /> ZEHTiHENLR
<br/>
<input type="checkbox" id="textures" checked /> {HF%IE
<br/>
<h4>m¥:</hd>
<table>
<tr>
<td><b>fiI&:</b></td>
<td>X: <input type="text" id="lightPositionX" value="0.0" /></td>
<td>Y: <input type="text" id="lightPositionY" value="0.0" /></td>
<td>Z: <input type="text" id="lightPositionz" value="-5.0" /></td>
</tr>
<tr>
<td><b>f:</b></td>
<td>R: <input type="text" id="pointR" value="0.8" /></td>
<td>G: <input type="text" id="pointG" value="0.8" /></td>
<td>B: <input type="text" id="pointB" value="0.8" /></td>
</tr>
</table>

<h4>3REH 1 </h4>
<table style="border: 0; padding: 10px;">
<tr>
<td><b>gifa:</b></td>
<td>R: <input type="text" id="ambientR" value="0.2" /></td>
<td>G: <input type="text" id="ambientG" value="0.2" /></td>
<td>B: <input type="text" id="ambientB" value="0.2" /></td>

</tr>
</table>
<br/>
BrkKREsIER KR
<a href="http://maps.jpl.nasa.gov/">the Jet Propulsion Laboratory</a>.
<script id = "per-vertex-lighting-vs" type = "x-shader/x-vertex">

attribute vec3 aVertexPosition;
attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;
uniform mat4 uMVMatrix;

uniform mat4 uPMatrix;

uniform mat3 uNMatrix;

uniform vec3 uAmbientColor;

uniform vec3 uPointLightingLocation;
uniform vec3 uPointLightingColor;

uniform bool uUselLighting;
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varying vec2 vTextureCoord;
varying vec3 vlLightWeighting;

void main(void)

{
vec4 mvPosition = uMVMatrix * vec4(aVertexPosition, 1.0);
gl_Position = uPMatrix * mvPosition;
vTextureCoord = aTextureCoord;
if (luUselLighting)
{
vLightWeighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 lightDirection =
normalize(uPointLightingLocation - mvPosition.xyz);
vec3 transformedNormal = uNMatrix * aVertexNormal;
float directionallLightWeighting =
max(dot(transformedNormal, lightDirection), 0.0);
vLightWeighting =
uAmbientColor + uPointLightingColor * directionallLightWeighting;
}
}
</script>
<script id = "per-vertex-lighting-fs" type = "x-shader/x-fragment">

precision mediump float;

varying vec2 vTextureCoord;
varying vec3 vlLightWeighting;

uniform bool uUseTextures;
uniform sampler2D uSampler;

void main(void)

{
vec4 fragmentColor;
if (uUseTextures)
{
fragmentColor = texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord
}
else
{
fragmentColor = vec4(1.0, 1.0, 1.0, 1.0);
}
gl _FragColor = vec4(fragmentColor.rgb * vLightWeighting, fragmentColor.a);
}
</script>
<script id = "per-fragment-lighting-vs" type = "x-shader/x-vertex">

attribute vec3 aVertexPosition;
attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

BRI, ZaE MR
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uniform mat4 uMVMatrix;
uniform mat4 uPMatrix;
uniform mat3 uNMatrix;

varying vec2 vTextureCoord;
varying vec3 vTransformedNormal;
varying vec4 vPosition;

void main(void)

{
vPosition = uMVMatrix * vec4(aVertexPosition, 1.0);
gl Position = uPMatrix * vPosition;
vTextureCoord = aTextureCoord;
vTransformedNormal = uNMatrix * aVertexNormal;
}
</script>
<script id = "per-fragment-lighting-fs" type = "x-shader/x-fragment">

precision mediump float;

varying vec2 vTextureCoord;
varying vec3 vTransformedNormal;
varying vec4 vPosition;

uniform bool uUselLighting;
uniform bool uUseTextures;

uniform vec3 uAmbientColor;

uniform vec3 uPointLightingLocation;
uniform vec3 uPointLightingColor;

uniform sampler2D uSampler;

void main(void)

{

vec3 lightwWeighting;
if (!uUselLighting)

{
lightweighting = vec3(1.0, 1.0, 1.0);
}
else
{
vec3 lightDirection =
normalize(uPointLightinglLocation - vPosition.xyz);
float directionallLightWeighting =
max(dot(normalize(vTransformedNormal), lightDirection),
lightWeighting =
uAmbientColor + uPointLightingColor * directionallLightWeighting;
}

vec4 fragmentColor;
if (uUseTextures)

{

fragmentColor =

texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));

Frootlid, Zaatist)s
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}

else
{
fragmentColor = vec4(1.0, 1.0, 1.0, 1.0);
}
gl FragColor = vec4(fragmentColor.rgb * lightWeighting, fragmentColor.a);
}
</script>
<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame | |
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">
$(document).ready(function ()

{
webGLStart();
1)
function webGLStart()
{
var canvas = $("#testl3-canvas");
initGL(canvas[0]);
initShaders();
initBuffers();
initTexture();
gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
waitTexture = setInterval("tick()", 100);
}

var textureFlag = [0, 0];
var startTick = false;
var waitTick;

function tick()

{
if(textureFlag[0] == 1 && textureFlag[l] == 1)
{
startTick = true;
textureFlag[0] = 2;
textureFlag[1] = 2;
clearInterval(waitTexture);
}
if(startTick)
{
requestAnimFrame(tick);
drawScene();
animate();
}
}
var gl;
function initGL(canvas)
{
try
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{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert("FTEMIAIL“WebGL”, ");
}

var moonTexture,;
var crateTexture;
function initTexture()
{
moonTexture = gl.createTexture();
moonTexture.image = new Image();
moonTexture.image.onload = function()
{
handleLoadedTexture(moonTexture);
textureFlag[0] = true;

}

moonTexture.image.src = "/Public/image/moon.gif";

crateTexture = gl.createTexture();
crateTexture.image = new Image();
crateTexture.image.onload = function()
{
handleLoadedTexture(crateTexture);
textureFlag[1] = true;

}

crateTexture.image.src = "/Public/image/crate.gif";
}

function handlelLoadedTexture(texture)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);

}
function getShader(gl, id)

{
var shaderScript = $("#" + id);
if(!shaderScript.length)

{

return null;

}

var str = shaderScript.text();

Frootlid, Zaatist)s
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}

var shader;

if(shaderScript[0].type == "x-shader/x-fragment")
{

shader = gl.createShader (gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{

shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{

return null;
}

gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!gl.getShaderParameter (shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

function createProgram(vertexShaderID, fragmentShaderID)

{

var vertexShader = getShader(gl, vertexShaderID);
var fragmentShader = getShader(gl, fragmentShaderID);

var program = gl.createProgram();
gl.attachShader(program, vertexShader);
gl.attachShader(program, fragmentShader);
gl.linkProgram(program);
if('gl.getProgramParameter (program, gl.LINK_STATUS))

{
alert("XE#R{E“Shader”, ");

program.vertexPositionAttribute =
gl.getAttribLocation(program, "aVertexPosition");
gl.enableVertexAttribArray(program.vertexPositionAttribute);

program.vertexNormalAttribute =
gl.getAttribLocation(program, "aVertexNormal");
gl.enableVertexAttribArray(program.vertexNormalAttribute);

program.textureCoordAttribute =
gl.getAttribLocation(program, "aTextureCoord");
gl.enableVertexAttribArray(program.textureCoordAttribute);

program.pMatrixUniform =
gl.getUniformLocation(program, "uPMatrix");
program.mvMatrixUniform =
gl.getUniformLocation(program, "uMVMatrix");
program.nMatrixUniform =
gl.getUniformLocation(program, "uNMatrix");
program.samplerUniform =
gl.getUniformLocation(program, "uSampler");
program.useTexturesUniform =
gl.getUniformLocation(program, "uUseTextures');
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program.useLightingUniform =
gl.getUniformLocation(progranm,

program.ambientColorUniform =
gl.getUniformLocation(program,

"uUseLighting");

"uAmbientColor");

program.pointLightingLocationUniform =

gl.getUniformLocation(program,
program.pointLightingColorUniform
gl.getUniformLocation(program,
return program;
}
var currentProgram;
var perVertexProgram;
var perFragmentProgram;
function initShaders()

"uPointLightingLocation");

"uPointLightingColor");

{
perVertexProgram =
createProgram("per-vertex-lighting-vs", "per-vertex-lighting-fs");
perFragmentProgram =
createProgram("per-fragment-lighting-vs",
}

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();

function mvPushMatrix()

.pMatrixuUniform, false, pMatrix);
.mvMatrixUniform, false, mvMatrix);

.NMatrixUniform, false, normalMatrix);

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);

}

function mvPopMatrix()

{
if(mvMatrixStack.length == 0)
{

throw "FEERIFEEHAARE";

}
mvMatrix = mvMatrixStack.pop();

}

function setMatrixUniforms()

{
gl.uniformMatrix4fv(currentProgram
gl.uniformMatrix4fv(currentProgram
var normalMatrix = mat3.create();
mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);
gl.uniformMatrix3fv(currentProgram

}

var cubeVertexPositionBUffer;

var cubeVertexTextureCoordBuffer;
var cubeVertexIndexBuffer;

var cubeVertexNormalBuffer;

Froodtlid, Zaatist)s
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var
var
var
var

moonVertexPositionBuffer;
moonVertexNormalBuffer;

moonVertexTextureCoordBuffer;
moonVertexIndexBuffer;

function initBuffers()

{

//FEF

cubeVertexPositionBuffer

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);

vertices = [
//
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gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertices), gl.STATIC_DRAW);

cubeVertexPositionBuffer.itemSize = 3;

cubeVertexPositionBuffer.numItems = 24;

cubeVertexNormalBuffer =
gl.bindBuffer(gl.ARRAY_BUFFER,
var vertexNormals =

[

gl.createBuffer();

// EE
0.0, 0.0,
0.0, 0.0,

BRI, ZEM Y%
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0.0, 0.0, 1.0,
// EE

0.0, 0.0, -1.0,
0.0, 0.0, -1.0,
0.0, 0.0, -1.0,
0.0, 0.0, -1.0,
// TRER

0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
0.0, 1.0, 0.0,
// K&

0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
0.0, -1.0, 0.0,
// BMmE

1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
1.0, 0.0, 0.0,
// EME

-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,
-1.0, 0.0, 0.0,

1;
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertexNormals), gl.STATIC_DRAW);
cubeVertexNormalBuffer.itemSize = 3;
cubeVertexNormalBuffer.numItems = 24;

cubeVertexTextureCoordBuffer = gl.createBuffer();

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [

// 1EMH

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

// |

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// TRER

0.0, 1.0,
0.0, 0.0,
1.0, 0.0,
1.0, 1.0,
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// EEER

1.0, 1.0,
0.0, 1.0,
0.0, 0.0,
1.0, 0.0,

// BMmE
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// EMmE

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

1;
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoords), gl.STATIC_DRAW);

cubeVertexTextureCoordBuffer.itemSize 2;
cubeVertexTextureCoordBuffer.numItems 24;

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // 1E@E
4, 5, 6, 4, 6, 7, /B
8, 9, 10, 8, 10, 11, // B
12, 13, 14, 12, 14, 15, // &Y
16, 17, 18, 16, 18, 19, // AME
20, 21, 22, 20, 22, 23 // EM@E

1;
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl6Array(cubeVertexIndices), gl.STATIC_DRAW);
cubeVertexIndexBuffer.itemSize = 1;
cubeVertexIndexBuffer.numItems = 36;

//B5

var latitudeBands = 30;
var longitudeBands = 30;
var radius = 1;

var vertexPositionData
var normalData = [];
var textureCoordData = [];

for(var latNumber = 0; latNumber <= latitudeBands; latNumber ++)

{

[1;

var theta = latNumber * Math.PI / latitudeBands;
var sinTheta = Math.sin(theta);
var cosTheta = Math.cos(theta);
for(var longNumber = 0; longNumber <= longitudeBands; longNumber ++)
{
var phi = longNumber * 2 * Math.PI / longitudeBands;
var sinPhi = Math.sin(phi);
var cosPhi = Math.cos(phi);
var X = cosPhi * sinTheta;
var y = cosTheta;
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var z sinPhi * sinTheta;
var u 1 - (longNumber / longitudeBands);
var v = 1 - (latNumber / latitudeBands);

normalData.push(x);
normalData.push(y);
normalData.push(z);
textureCoordData.push(u);
textureCoordData.push(v);
vertexPositionData.push(radius * x);
vertexPositionData.push(radius * y);
vertexPositionData.push(radius * z);

}

var indexbData = [];
for(var latNumber = 0; latNumber < latitudeBands; latNumber ++)

{

for(var longNumber = 0; longNumber < longitudeBands; longNumber ++)

{
var first = (latNumber * (longitudeBands + 1)) + longNumber;
var second = first + longitudeBands + 1;
indexData.push(first);
indexData.push(second);
indexData.push(first + 1);
indexData.push(second);
indexData.push(second + 1);
indexData.push(first + 1);

}

moonVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexNormalBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(normalData), gl.STATIC_DRAW);
moonVertexNormalBuffer.itemSize = 3;
moonVertexNormalBuffer.numItems = normalData.length / 3;

moonVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoordData), gl.STATIC_DRAW);
moonVertexTextureCoordBuffer.itemSize = 2;
moonVertexTextureCoordBuffer.numItems = textureCoordData.length / 2;

moonVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexPositionData), gl.STATIC_DRAW);
moonVertexPositionBuffer.itemSize = 3;
moonVertexPositionBuffer.numItems = vertexPositionData.length / 3;

moonVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl6Array(indexData), gl.STATIC_DRAW);
moonVertexIndexBuffer.itemSize = 1;
moonVertexIndexBuffer.numItems = indexData.length;

var moonAngle = 180;
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var cubeAngle = 0;

function drawScene()

{

gl.viewport(0, 0, gl.viewportWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER _BIT);

mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

var perFragmentLighting = $("#per-fragment").is(":checked");
if(perFragmentLighting)

{
currentProgram = perFragmentProgram;
}
else
{
currentProgram = perVertexProgram,;
}

gl.useProgram(currentProgram);

var lighting = $("#lighting").is(":checked");
gl.uniformli(currentProgram.useLightingUniform, lighting);
if(lighting)
{
gl.uniform3f(
currentProgram.ambientColoruUniform,
parseFloat ($("#ambientR").val()),
parseFloat ($("#ambientG").val()),
parseFloat ($("#ambientB").val())
)
gl.uniform3f(
currentProgram.pointLightingLocationuUniform,
parseFloat($("#1lightPositionX").val()),
parseFloat($("#1lightPositionY").val()),
parseFloat($("#1lightPositionz").val())

)5

gl.uniform3f(
currentProgram.pointLightingColoruUniform,
parseFloat ($("#pointR").val()),
parseFloat ($("#pointG").val()),
parseFloat ($("#pointB").val())

)i

var textures = $("#textures").is(":checked");
gl.uniformli(currentProgram.useTexturesUniform, textures);

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0, O, -5]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(30), [1, 0, 0]);

mvPushMatrix();

mat4.rotate(mvMatrix, mvMatrix, degToRad(moonAngle), [0, 1,
mat4.translate(mvMatrix, mvMatrix, [2, 0, 0]);
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gl.
gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.

gl.

activeTexture(gl.TEXTUREO);
bindTexture(gl.TEXTURE_2D, moonTexture);
uniformli(currentProgram.samplerUniform, 0);

bindBuffer (gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);
vertexAttribPointer(currentProgram. textureCoordAttribute,
moonVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);
vertexAttribPointer(currentProgram.vertexPositionAttribute,
moonVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer (gl.ARRAY_BUFFER, moonVertexNormalBuffer);
vertexAttribPointer (currentProgram.vertexNormalAttribute,

moonVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);

setMatrixUniforms();

gl.

drawElements(gl.TRIANGLES,
moonVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

mvPopMatrix();

mvPushMatrix();

mat4.rotate(mvMatrix, mvMatrix, degToRad(cubeAngle),

mat4.translate(mvMatrix, mvMatrix, [1.25, 0, 0]);

gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.
gl.

gl.

bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertexAttribPointer(currentProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
vertexAttribPointer(currentProgram.vertexNormalAttribute,
cubeVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
vertexAttribPointer(currentProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

activeTexture(gl.TEXTUREO®);
bindTexture(gl.TEXTURE_2D, crateTexture);

uniformili(currentProgram.samplerUniform, 0);

bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);

setMatrixUniforms();

gl.

drawElements(gl.TRIANGLES,
cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

mvPopMatrix();

function degToRad(degrees)

{

return degrees * Math.PI / 180;

3

var lastTime = 0;
function animate()

{

var timeNow = new Date().getTime();
if(lastTime != 0)

Frootlie, Zaatist)s

0);

[6, 1, 0]);

0),;
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{
var elapsed = timeNow - lastTime;
moonAngle += 0.05 * elapsed;
cubeAngle += 0.05 * elapsed;
}
lastTime = timeNow;
}
</script>
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<div class="page-header"><h3>14, &EEY</h3></div>

<canvas id = "testl4-canvas" width = "800" height = "600"></canvas>
<br/>

<div id="loadingtext">IEFEM#KEIE. . .</div>

<br/>

<input type="checkbox" id="specular" checked /> ZREHEE

<br/>

<input type="checkbox" id="lighting" checked /> f#¥g

<br/>

<h4>ix3# : </h4>
<select id="texture">
<option value="none">JFE</option>
<option selected value="galvanized">4§4</option>
<option value="earth">#hEk</option>
</select>
<br/>
<h4># & : </h4a>
<table style="border: 0; padding: 10px;">
<tr>
<td><b>Shininess:</b></td>
<td><input type="text" id="shininess" value="32.0" /></td>
</tr>
</table>
<br/>
<h4>g 1 </h4>
<table>
<tr>
<td><b>fIE&E:</b></td>
<td>X: <input type="text" id="lightPositionX" value="-10.0" />
</td>
<td>Y: <input type="text" id="lightPositionY" value="4.0" /></td>
<td>Z: <input type="text" id="lightPositionz" value="-20.0" /></td>
</tr>
<tr>
<td><b>BERHNHE :</b></td>
<td>R: <input type="text" id="specularR" value="0.8" /></td>
<td>G: <input type="text" id="specularG" value="0.8" /></td>
<td>B: <input type="text" id="specularB" value="0.8" /></td>
</tr>
<tr>
<td><b>EBRHIHE:</b>
<td>R: <input type="text" id="diffuseR" value="0.8" />
<td>G: <input type="text" id="diffuseG" value="0.8" />
<td>B: <input type="text" id="diffuseB" value="0.8" />
</tr>
</table>
<h4>33EH 1 </ha>
<table style="border: 0; padding: 10px;">
<tr>
<td><b>EfE:</b></td>
<td>R: <input type="text" id="ambientR" value="0.2" /></td>
<td>G: <input type="text" id="ambientG" value="0.2" /></td>
<td>B: <input type="text" id="ambientB" value="0.2" /></td>
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</tr>
</table>
<br/>
B sERA

<a href="http://www.arroway-textures.com/">
Arroway Textures

</a>.
<br/>

Bk IR E -

<a href="http://www.esa.int/esaE0/SEMGSY2IU7E_index_0.html">

the European
</a>.
<br/>

Space Agency/Envisat

<script id = "per-fragment-lighting-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

uniform mat4
uniform mat4
uniform mat3

varying vec2
varying vec3
varying vec4

uUMVMatrix;
uPMatrix;
uNMatrix;

vTextureCoord;
vTransformedNormal;
vPosition;

void main(void)

{
vPosition = uMVMatrix * vec4(aVertexPosition, 1.0);
gl Position = uPMatrix * vPosition;
vTextureCoord = aTextureCoord;
vTransformedNormal = uNMatrix * aVertexNormal;
}
</script>
<script id = "per-fragment-lighting-fs" type = "x-shader/x-fragment">

precision mediump float;

varying vec2
varying vec3
varying vec4

vTextureCoord;
vTransformedNormal;
vPosition;

uniform float uMaterialShininess;

uniform bool

uniform bool
uniform bool

uniform vec3

uniform vec3

uniform vec3
uniform vec3

uShowSpecularHighlights;

uUselLighting;
uUseTextures;

uAmbientColor;
uPointLightingLocation;

uPointLightingSpecularColor;
uPointLightingDiffuseColor;

uniform sampler2D uSampler;

void main(void)

{

BT
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vec3 lightWeighting;
if (!uUselLighting)

{
lightWeighting = vec3(1.0, 1.0, 1.0);
¥
else
{
vec3d lightDirection =
normalize(uPointLightingLocation - vPosition.xyz);
vec3 normal = normalize(vTransformedNormal);
float specularLightWeighting = 0.0;
if (uShowSpecularHighlights)
{
vec3 eyeDirection = normalize(-vPosition.xyz);
vec3 reflectionDirection = reflect(-lightDirection, normal);
specularLightWeighting =
pow(max(dot(reflectionDirection, eyeDirection), 0.0),
uMaterialShininess);
}
float diffuseLightWeighting = max(dot(normal, lightDirection), 0.0);
lightWeighting = uAmbientColor +
uPointLightingSpecularColor * specularLightWeighting +
uPointLightingDiffuseColor * diffuseLightWeighting;
}

vec4 fragmentColor;
if (uUseTextures)

{

fragmentColor =

texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));

}
else
{

fragmentColor = vec4(1.0, 1.0, 1.0, 1.0);
}
gl FragColor = vec4(fragmentColor.rgb * lightWeighting, fragmentColor.a);

}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">
$(document).ready(function ()
{
webGLStart();
1)

function webGLStart()

{

var canvas = $("#testl4-canvas");
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initGL(canvas[0]);
initShaders();
initTextures();

loadTeapot();

gl.clearColor (0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

waitTexture = setInterval("tick()", 100);

var textureFlag = [0, 0];
var startTick = false;
var waitTick;

function tick()

{
if(textureFlag[0] == 1 && textureFlag[1l] == 1)
{
startTick = true;
textureFlag[0] = 2;
textureFlag[1] = 2;
clearInterval(waitTexture);
}
if(startTick)
{
requestAnimFrame(tick);
drawScene();
animate();
}
}
var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert ("JIiE#A{E“WebGL", ") ;
}
}

var earthTexture;

var galvanizedTexture;

function initTextures()

{
earthTexture = gl.createTexture();
earthTexture.image = new Image();
earthTexture.image.onload = function ()

{
handleLoadedTexture(earthTexture)
textureFlag[0] = true;

}

earthTexture.image.src = "/Public/image/earth.jpg";
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galvanizedTexture = gl.createTexture();
galvanizedTexture.image = new Image();
galvanizedTexture.image.onload = function ()
{
handleLoadedTexture(galvanizedTexture)
textureFlag[1] = true;
}
galvanizedTexture.image.src =
"/Public/image/arroway.de_metal+structure+06_d100_flat.jpg";
}

function handlelLoadedTexture(texture)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);

gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, O, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);
}
function getShader(gl, id)
{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;
if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);
}
else
{
return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if(!gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{
alert(gl.getShaderInfoLog(shader));
return null;

}

return shader;
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var shaderProgram;

function initShaders()

{

var vertexShader = getShader(gl, "per-fragment-lighting-vs");

var fragmentShader = getShader(gl, "per-fragment-lighting-fs");

shaderProgram = gl.createProgram();

gl.attachShader (shaderProgram, vertexShader);

gl.attachShader (shaderProgram, fragmentShader);

gl.linkProgram (shaderProgram );

if('!'gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))

{
alert("FEMA{L“Shader”, ");

}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");

gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexNormalAttribute =
gl.getAttribLocation(shaderProgram, "aVertexNormal");

gl.enableVertexAttribArray(shaderProgram.vertexNormalAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");

gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");

shaderProgram.mvMatrixuniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");

shaderProgram.nMatrixUniform =
gl.getUniformLocation(shaderProgram, "uNMatrix");

shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler");

shaderProgram.materialShininessUniform =
gl.getUniformLocation(shaderProgram, "uMaterialShininess");

shaderProgram.showSpecularHighlightsuUniform =
gl.getUniformLocation(shaderProgram, "uShowSpecularHighlights");

shaderProgram.useTexturesUniform =
gl.getUniformLocation(shaderProgram, "uUseTextures");

shaderProgram.useLightingUniform =
gl.getUniformLocation(shaderProgram, "uUselLighting");

shaderProgram.ambientColorUniform =
gl.getUniformLocation(shaderProgram, "uAmbientColor");

shaderProgram.pointLightingLocationUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingLocation");

shaderProgram.pointLightingSpecularColorUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingSpecularColor");

shaderProgram.pointLightingDiffuseColorUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingDiffuseColor");

}

var mvMatrix = mat4.create();
var mvMatrixStack = [];

var pMatrix = mat4.create();
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function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "REEBIERHABRE!";
}
mvMatrix = mvMatrixStack.pop();
}
function setMatrixUniforms()
{
gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);
var normalMatrix = mat3.create();
mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);
gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false, normalMatrix);
}

var teapotVertexPositionBuffer;

var teapotVertexNormalBuffer;

var teapotVertexTextureCoordBuffer;
var teapotVertexIndexBuffer;
function loadTeapot()

{
$.9etISON(
"/Public/json/Teapot.json",
function(data)
{
handleLoadedTeapot(data);
}
)
}
function handlelLoadedTeapot(teapotData)
{

teapotVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, teapotVertexNormalBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(teapotData.vertexNormals), gl.STATIC_DRAW);
teapotVertexNormalBuffer.itemSize = 3;
teapotVertexNormalBuffer.numItems =

teapotData.vertexNormals.length / 3;
teapotVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, teapotVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(teapotData.vertexTextureCoords), gl.STATIC_DRAW);
teapotVertexTextureCoordBuffer.itemSize 2;
teapotVertexTextureCoordBuffer.numItems =

teapotData.vertexTextureCoords.length / 2;
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teapotVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, teapotVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(teapotData.vertexPositions), gl.STATIC_DRAW);
teapotVertexPositionBuffer.itemSize = 3;
teapotVertexPositionBuffer.numItems =
teapotData.vertexPositions.length / 3;

teapotVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, teapotVertexIndexBuffer);
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl16Array(teapotData.indices), gl.STATIC_DRAW);
teapotVertexIndexBuffer.itemSize = 1;
teapotVertexIndexBuffer.numItems =

teapotData.indices.length;

$("#loadingtext").text("");

var teapotAngle = 180;

function drawScene()

{
gl.viewport(0, 0, gl.viewportwidth, gl.viewportHeight);

gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

if (teapotVertexPositionBuffer == null ||
teapotVertexNormalBuffer == null ||
teapotVertexTextureCoordBuffer == null ||
teapotVertexIndexBuffer == null)

{
return;

}

mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

var specularHighlights = $("#specular").is(":checked");
gl.uniformli(shaderProgram.showSpecularHighlightsUniform, specularHighlights);

var lighting = $("#lighting").is(":checked");
gl.uniformli(shaderProgram.useLightingUniform, lighting);
if(lighting)
{
gl.uniform3f(
shaderProgram.ambientColoruUniform,
parseFloat($("#ambientR").val()),
parseFloat($("#ambientG").val()),
parseFloat($("#ambientB").val())
)i
gl.uniform3f(
shaderProgram.pointLightingLocationUniform,
parseFloat ($("#lightPositionX").val()),
parseFloat ($("#lightPositionY").val()),
parseFloat ($("#lightPositionz").val())

)i

gl.uniform3f(
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shaderProgram.pointLightingSpecularColoruniform,
parseFloat($("#specularR").val()),
parseFloat($("#specularG").val()),
parseFloat ($("#specularB").val())

)i

gl.uniform3f(
shaderProgram.pointLightingDiffuseColoruUniform,
parseFloat ($("#diffuseR").val()),
parseFloat ($("#diffuseG").val()),
parseFloat ($("#diffuseB").val())

)5

var texture = $("#texture").val();

gl.uniformli(shaderProgram.useTexturesUniform, texture != "none");

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0, 0, -40]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(23.4), [1, 0, -1]);

mat4.rotate(mvMatrix, mvMatrix, degToRad(teapotAngle), [0, 1, 0]);

gl.activeTexture(gl.TEXTUREQ);

if(texture == "earth")
{
gl.bindTexture(gl.TEXTURE_2D, earthTexture);
}
else if(texture == "galvanized")
{
gl.bindTexture(gl.TEXTURE_2D, galvanizedTexture);
}

gl.uniformli(shaderProgram.samplerUniform, 0);
gl.uniformif(shaderProgram.materialShininessUniform,
parseFloat ($("#shininess").val()));
gl.bindBuffer(gl.ARRAY_BUFFER, teapotVertexTextureCoordBuffer);
gl.vertexAttribPointer(shaderProgram.textureCoordAttribute,
teapotVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

gl.bindBuffer(gl.ARRAY_BUFFER, teapotVertexPositionBuffer);
gl.vertexAttribPointer(shaderProgram.vertexPositionAttribute,
teapotVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, teapotVertexNormalBuffer);
gl.vertexAttribPointer(shaderProgram.vertexNormalAttribute,
teapotVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, teapotVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,

teapotVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

function degToRad(degrees)

{

}

var

return degrees * Math.PI / 180;

lastTime = 0;

function animate()

0);
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{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
teapotAngle += 0.05 * elapsed;
}
lastTime = timeNow;
}
</script>
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GAIE

<div class="page-header"><h3>15, 4 mEHhE</h3></div>

<canvas id = "testl5-canvas" width = "800" height = "600"></canvas>

<br/>

<input type="checkbox" id="color-map" checked /> {ffs%E

<br/>

<input type="checkbox" id="specular-map" checked /> EABEYmicA

<br/>

<input type="checkbox" id="lighting" checked /> fER¥HR

<br/>

<h4>mA:</h4a>

id="1lightPositionX" value="-10.0" />

id="1lightPositionY" value="4.0" /></td>
id="1lightPositionz" value="-20.0" /></td>

id="specularR" value="5.0" /></td>
id="specularG" value="5.0" /></td>
id="specularB" value="5.0" /></td>

id="diffuseR" value="0.8" />
id="diffuseG" value="0.8" />
id="diffuseB" value="0.8" />

<table>

<tr>
<td><b>fIE:</b></td>
<td>X: <input type="text"
</td>
<td>Y: <input type="text"
<td>Z: <input type="text"

</tr>

<tr>
<td><b>EEREHE : </b></td>
<td>R: <input type="text"
<td>G: <input type="text"
<td>B: <input type="text"

</tr>

<tr>
<td><b>EBRFHmE:</b>
<td>R: <input type="text"
<td>G: <input type="text"
<td>B: <input type="text"

</tr>

</table>

<h4>3B¥: </ha>
<table style="border: 0; padding:
<tr>
<td><b>gfh:</b></td>
<td>R: <input type="text"
<td>G: <input type="text"
<td>B: <input type="text"
</tr>
</table>
<br/>

IR IERE -

10px; ">

id="ambientR" value="0.4" /></td>
id="ambientG" value="0.4" /></td>
id="ambientB" value="0.4" /></td>

<a href="http://www.esa.int/esaE0/SEMGSY2IU7E_index_0.html">
the European Space Agency/Envisat

</a>.
<br/>

<script id = "per-fragment-lighting-vs" type = '"x-shader/x-vertex">
attribute vec3 aVertexPosition;

attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

¢ 1 Hh )
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uniform mat4
uniform mat4
uniform mat3

varying vec2
varying vec3
varying vec4

uMVMatrix;
uPMatrix;
uNMatrix;

vTextureCoord;
vTransformedNormal;
vPosition;

void main(void)

{
vPosition = uMVMatrix * vec4(aVertexPosition, 1.0);
gl Position = uPMatrix * vPosition;
vTextureCoord = aTextureCoord;
vTransformedNormal = uNMatrix * aVertexNormal;
}
</script>
<script id = "per-fragment-lighting-fs" type = "x-shader/x-fragment">

precision med

varying vec2
varying vec3
varying vec4

uniform bool
uniform bool
uniform bool

uniform vec3

uniform vec3
uniform vec3
uniform vec3

uniform sampl
uniform sampl

void main(voi
{
vec3 ligh
if (luUse

{

iump float;

vTextureCoord;
vTransformedNormal;
vPosition;

uUseColorMap;
uUseSpecularMap;
uUselLighting;

uAmbientColor;
uPointLightingLocation;
uPointLightingSpecularColor;
uPointLightingDiffuseColor;
er2D uColorMapSampler;

er2D uSpecularMapSampler;

d)

tWeighting;
Lighting)

lightweighting = vec3(1.0, 1.0, 1.0);

}

else

{

vec3d lightDirection =
normalize(uPointLightingLocation - vPosition.xyz);

vec3

float
float

normal = normalize(vTransformedNormal);

specularLightWeighting = 0.0;
shininess = 32.0;

if (uUseSpecularMap)

{

S

¢ 1 Hh )

hininess =
texture2D(uSpecularMapSampler,

vec2(vTextureCoord.s, vTextureCoord.t)).r * 255.
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if (shininess < 255.0)

{
vec3 eyeDirection = normalize(-vPosition.xyz);
vec3 reflectionDirection = reflect(-lightDirection, normal);
specularLightWeighting =
pow(max(dot(reflectionDirection, eyeDirection), 0.0),
shininess);
}

float diffuseLightWeighting = max(dot(normal, lightDirection), 0.0);
lightWeighting = uAmbientColor +
uPointLightingSpecularColor * specularLightWeighting +
uPointLightingDiffuseColor * diffuseLightWeighting;

vec4 fragmentColor;
if (uUseColorMap)

{
fragmentColor =
texture2D(uColorMapSampler,
vec2(vTextureCoord.s, vTextureCoord.t));
}
else
{
fragmentColor = vec4(1.0, 1.0, 1.0, 1.0);
}
gl FragColor = vec4(fragmentColor.rgb * lightWeighting, fragmentColor.a);
}
</script>

<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||

window.mozRequestAnimationFrame ||
window.webkitRequestAnimationFrame ||
window.msRequestAnimationFrame ||
window.oRequestAnimationFrame ||
function(callback) { setTimeout(callback, 1600 / 60); };

</script>

<script type="text/javascript">

$(document).ready(function ()

{
webGLStart();
1)
function webGLStart()
{
var canvas = $('"#testl5-canvas");
initGL(canvas[0]);
initShaders();
initTextures();
initBuffers();
gl.clearColor(0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);
waitTexture = setInterval("tick()", 100);
}

var textureFlag = [0, 0O];
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var startTick = false;
var waitTick;
function tick()

{
if(textureFlag[0] == 1 && textureFlag[l] == 1)
{
startTick = true;
textureFlag[0] = 2;
textureFlag[1] = 2;
clearInterval(waitTexture);
}
if(startTick)
{
requestAnimFrame(tick);
drawScene();
animate();
}
}
var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportwidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if(!gl)
{
alert ("FTEAIA{L“WebGL”, ") ;
}
}

var earthColorMapTexture;
var earthSpecularMapTexture;
function initTextures()
{
earthColorMapTexture = gl.createTexture();
earthColorMapTexture.image = new Image();
earthColorMapTexture.image.onload = function ()
{
handleLoadedTexture(earthColorMapTexture)
textureFlag[0] = true;
}

earthColorMapTexture.image.src = "/Public/image/earth.jpg";

earthSpecularMapTexture = gl.createTexture();
earthSpecularMapTexture .image = new Image();
earthSpecularMapTexture .image.onload = function ()
{
handleLoadedTexture(earthSpecularMapTexture)
textureFlag[1] = true;
}
earthSpecularMapTexture .image.src = "/Public/image/earth-specular.gif";
}

function handlelLoadedTexture(texture)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);
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gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);
}
function getShader(gl, id)
{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;
if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);
}

else

{

return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if('gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;

function initShaders()

{
var vertexShader = getShader(gl, "per-fragment-lighting-vs");
var fragmentShader = getShader(gl, "per-fragment-lighting-fs");

shaderProgram = gl.createProgram();
gl.attachShader(shaderProgram, vertexShader);
gl.attachShader(shaderProgram, fragmentShader);
gl.linkProgram (shaderProgram );
if(!gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))

{
alert("FZE#taiL“Shader”, ");
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}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");

gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexNormalAttribute =
gl.getAttribLocation(shaderProgram, "aVertexNormal");
gl.enableVertexAttribArray(shaderProgram.vertexNormalAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");
gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixuUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
shaderProgram.nMatrixUniform =
gl.getUniformLocation(shaderProgram, "uNMatrix");
shaderProgram.colorMapSamplerUniform =
gl.getUniformLocation(shaderProgram, "uColorMapSampler");
shaderProgram.specularMapSamplerUniform =
gl.getUniformLocation(shaderProgram, "uSpecularMapSampler");
shaderProgram.useColorMapUniform =
gl.getUniformLocation(shaderProgram, "uUseColorMap");
shaderProgram.useSpecularMapuniform =
gl.getUniformLocation(shaderProgram, "uUseSpecularMap");
shaderProgram.useLightingUniform =
gl.getUniformLocation(shaderProgram, "uUselLighting");
shaderProgram.ambientColorUniform =
gl.getUniformLocation(shaderProgram, "uAmbientColor");
shaderProgram.pointLightingLocationUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingLocation");
shaderProgram.pointLightingSpecularColorUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingSpecularColor");
shaderProgram.pointLightingDiffuseColorUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingDiffuseColor");

var mvMatrix = mat4.create();
var mvMatrixStack = [];

var pMatrix = mat4.create();

function mvPushMatrix()

{
var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);
}
function mvPopMatrix()
{
if(mvMatrixStack.length == 0)
{
throw "A&EBESEEAIRE";
}
mvMatrix = mvMatrixStack.pop();
}
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function setMatrixUniforms()

{

var
var
var
var

gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);

var

normalMatrix = mat3.create();

mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);

gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false, normalMatrix);

sphereVertexPositionBuffer;
sphereVertexNormalBuffer;
sphereVertexTextureCoordBuffer;
sphereVertexIndexBuffer;

function initBuffers()

{

var
var
var

var
var
var

latitudeBands = 30;
longitudeBands = 30;
radius = 13;

vertexPositionData
normalData = [];
textureCoordData = [];

[1;

for(var latNumber = 0; latNumber <= latitudeBands; latNumber ++)

{

}

var

var theta = latNumber * Math.PI / latitudeBands;
var sinTheta = Math.sin(theta);
var cosTheta = Math.cos(theta);
for(var longNumber = ©; longNumber <= longitudeBands; longNumber ++)
{
var phi = longNumber * 2 * Math.PI / longitudeBands;
var sinPhi = Math.sin(phi);
var cosPhi = Math.cos(phi);

var X = cosPhi * sinTheta;

var y = cosTheta;

var z = sinPhi * sinTheta;

var u = 1 - (longNumber / longitudeBands);
var v = 1 - (latNumber / latitudeBands);

normalData.push(x);
normalData.push(y);
normalData.push(z);
textureCoordData.push(u);
textureCoordData.push(v);
vertexPositionData.push(radius * x);
vertexPositionData.push(radius * y);
vertexPositionData.push(radius * z);

indexData = [];

for(var latNumber = 0; latNumber < latitudeBands; latNumber ++)

{

¢ 1 Hh )

for(var longNumber = 0; longNumber < longitudeBands; longNumber ++)
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var first = (latNumber * (longitudeBands + 1)) + longNumber;
var second = first + longitudeBands + 1;
indexData.push(first);

indexData.push(second);

indexData.push(first + 1);

indexData.push(second);

indexData.push(second + 1);

indexData.push(first + 1);

}

sphereVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, sphereVertexNormalBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(normalData), gl.STATIC_DRAW);
sphereVertexNormalBuffer.itemSize = 3;
sphereVertexNormalBuffer.numItems = normalData.length / 3;

sphereVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, sphereVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoordData), gl.STATIC_DRAW);
sphereVertexTextureCoordBuffer.itemSize = 2;
sphereVertexTextureCoordBuffer.numItems = textureCoordData.length / 2;

sphereVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, sphereVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexPositionData), gl.STATIC_DRAW);
sphereVertexPositionBuffer.itemSize = 3;
sphereVertexPositionBuffer.numItems = vertexPositionData.length / 3;

sphereVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, sphereVertexIndexBuffer);
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl6Array(indexData), gl.STATIC_DRAW);
sphereVertexIndexBuffer.itemSize = 1;
sphereVertexIndexBuffer.numItems = indexData.length;

var earthAngle = 180;

function drawScene()

{
gl.viewport(0, 0, gl.viewportwWidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

var useColorMap = $("#color-map").is(":checked");
gl.uniformli(shaderProgram.useColorMapUniform, useColorMap);

var useSpecularMap = $("#specular-map").is(":checked");
gl.uniformili(shaderProgram.useSpecularMapUniform, useSpecularMap );

var lighting = $("#lighting").is(":checked");

gl.uniformli(shaderProgram.useLightingUniform, lighting);
if(lighting)
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gl.uniform3f(
shaderProgram.ambientColoruniform,
parseFloat ($("#ambientR").val()),
parseFloat ($("#ambientG").val()),
parseFloat ($("#ambientB").val())
)

gl.uniform3f(
shaderProgram.pointLightingLocationUniform,
parseFloat($("#1lightPositionX").val()),
parseFloat($("#1lightPositionY").val()),
parseFloat($("#1lightPositionz").val())

)5

gl.uniform3f(
shaderProgram.pointLightingSpecularColoruUniform,
parseFloat ($("#specularR").val()),
parseFloat ($("#specularG").val()),
parseFloat ($("#specularB").val())

)5

gl.uniform3f(
shaderProgram.pointLightingDiffuseColorUniform,
parseFloat ($("#diffuseR").val()),
parseFloat ($("#diffuseG").val()),
parseFloat ($("#diffuseB").val())

)5

mat4.identity(mvMatrix);
mat4.translate(mvMatrix, mvMatrix, [0, 0, -40]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(23.4), [1, O, -11);

mat4.rotate(mvMatrix, mvMatrix, degToRad(earthAngle), [0, 1, 0]);

gl.
gl.
gl.

gl.
gl.
gl.
gl.
gl.

gl.
gl.

gl.
gl.

gl.

activeTexture(gl.TEXTUREO®);
bindTexture(gl.TEXTURE_2D, earthColorMapTexture);
uniformili(shaderProgram.specularMapSampleruniform, 0);

activeTexture(gl.TEXTUREL);
bindTexture(gl.TEXTURE_2D, earthSpecularMapTexture);
uniformili(shaderProgram.specularMapSampleruniform, 1);

bindBuffer(gl.ARRAY_BUFFER, sphereVertexPositionBuffer);
vertexAttribPointer (shaderProgram.vertexPositionAttribute,
sphereVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, sphereVertexNormalBuffer);
vertexAttribPointer (shaderProgram.vertexNormalAttribute,
sphereVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, sphereVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,

sphereVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0,

bindBuffer(gl.ELEMENT_ARRAY_BUFFER, sphereVertexIndexBuffer);

setMatrixUniforms();

gl.

¢ 1 Hh )

drawElements(gl.TRIANGLES,
sphereVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

0);
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}
function degToRad(degrees)
{
return degrees * Math.PI / 180;
}

var lastTime = 0;
function animate()

{
var timeNow = new Date().getTime();
if(lastTime != 0)
{
var elapsed = timeNow - lastTime;
earthAngle += 0.05 * elapsed;
}
lastTime = timeNow;
}
</script>
5%, T 111 7
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TERE s IR

<div class="page-header"><h3>16. SEZE|si</h3></div>

<canvas id = "testl6-canvas" width = "800" height = "600"></canvas>

<br/>

£ AREER -

<a href="http://www.turbosquid.com/3d-models/apple-machook-max-free/391534">
this 3DS Max model by Xedium

</a>

<br/>

BIRKRmEsIEE F3kE :

<a href="http://maps.jpl.nasa.gov/">the Jet Propulsion Laboratory</a>.

<br/>

<script id = "per-fragment-lighting-vs" type = "x-shader/x-vertex">
attribute vec3 aVertexPosition;
attribute vec3 aVertexNormal;
attribute vec2 aTextureCoord;

uniform mat4 uMvMatrix;
uniform mat4 uPMatrix;
uniform mat3 uNMatrix;

varying vec2 vTextureCoord;

varying vec3 vTransformedNormal;
varying vec4 vPosition;

void main(void)

{
vPosition = uMVMatrix * vec4(aVertexPosition, 1.0);
gl Position = uPMatrix * vPosition;
vTextureCoord = aTextureCoord;
vTransformedNormal = uNMatrix * aVertexNormal;
}
</script>
<script id = "per-fragment-lighting-fs" type = "x-shader/x-fragment">

precision mediump float;

varying vec2 vTextureCoord;
varying vec3 vTransformedNormal;
varying vec4 vPosition;

uniform vec3 uMaterialAmbientColor;
uniform vec3 uMaterialDiffuseColor;
uniform vec3 uMaterialSpecularColor;
uniform float uMaterialShininess;

uniform vec3 uMaterialEmissiveColor;

uniform bool uShowSpecularHighlights;
uniform bool uUseTextures;

uniform vec3 uAmbientLightingColor;

uniform vec3 uPointLightingLocation;
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uniform vec3 uPointLightingDiffuseColor;
uniform vec3 uPointLightingSpecularColor;

uniform sampler2D uSampler;

void main(void)
{
vec3 ambientLightWeighting = uAmbientLightingColor;

vec3 lightDirection = normalize(uPointLightingLocation - vPosition.xyz);
vec3 normal = normalize(vTransformedNormal);

vec3 specularLightWeighting = vec3(0.0, 0.0, 0.0);
if (uShowSpecularHighlights)
{
vec3 eyeDirection = normalize(-vPosition.xyz);
vec3 reflectionDirection = reflect(-lightDirection, normal);

float specularLightBrightness =
pow(max(dot(reflectionDirection, eyeDirection), 0.0),
uMaterialShininess);

specularLightWeighting =
uPointLightingSpecularColor * specularLightBrightness;

float diffuseLightBrightness = max(dot(normal, lightDirection), 0.0);
vec3 diffuseLightWeighting =
uPointLightingDiffuseColor * diffuseLightBrightness;

vec3 materialAmbientColor = uMaterialAmbientColor;
vec3 materialDiffuseColor = uMaterialDiffuseColor;
vec3 materialSpecularColor = uMaterialSpecularColor;
vec3 materialEmissiveColor = uMaterialEmissiveColor;
float alpha = 1.0;
if (uUseTextures)
{
vec4 textureColor =
texture2D(uSampler, vec2(vTextureCoord.s, vTextureCoord.t));
materialAmbientColor = materialAmbientColor * textureColor.rgb;
materialDiffuseColor = materialDiffuseColor * textureColor.rgb;
materialEmissiveColor = materialEmissiveColor * textureColor.rgb;
alpha = textureColor.a;
3
gl _FragColor = vec4(
materialAmbientColor * ambientLightWeighting +
materialDiffuseColor * diffuseLightwWeighting +
materialSpecularColor * specularLightWeighting +
materialEmissiveColor,
alpha
):
}
</script>
<script type="text/javascript">
requestAnimFrame = window.requestAnimationFrame ||
window.mozRequestAnimationFrame | |
window.webkitRequestAnimationFrame | |
window.msRequestAnimationFrame | |
window.oRequestAnimationFrame | |
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function(callback) { setTimeout(callback, 1000 / 60); };
</script>
<script type="text/javascript">
$(document).ready(function ()
{
webGLStart();

1K

function webGLStart()

{
var canvas = $("#testl6-canvas");
initGL(canvas[0]);
initTextureFramebuffer();
initShaders();
initTextures();
initBuffers();

loadLaptop();

gl.clearColor (0.0, 0.0, 0.0, 1.0);
gl.enable(gl.DEPTH_TEST);

waitTexture = setInterval('"tick()", 100);

var textureFlag = [0, 0, 0];
var startTick = false;

var waitTick;

function tick()

{
if(textureFlag[0] == 1 && textureFlag[l] == 1 && textureFlag[2] == 1)
{
startTick = true;
textureFlag[0] = 2;
textureFlag[l1l] = 2;
textureFlag[2] = 2;
clearInterval(waitTexture);
}
if(startTick)
{
requestAnimFrame(tick);
drawScene();
animate();
}
}
var gl;
function initGL(canvas)
{
try
{
gl = canvas.getContext("webgl") || canvas.getContext("experimental-webgl");
gl.viewportWidth = canvas.width;
gl.viewportHeight = canvas.height;
}catch(e){}
if('gl)
{
alert("FTEMMAIL“WebGL"”, ") ;
}
3
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var rttFramebuffer;

var rttTexture,

function initTextureFramebuffer()

{
rttFramebuffer = gl.createFramebuffer();
gl.bindFramebuffer(gl.FRAMEBUFFER, rttFramebuffer);
rttFramebuffer.width = 512;
rttFramebuffer.height = 512;

rttTexture = gl.createTexture();

gl.bindTexture(gl.TEXTURE_2D, rttTexture);
gl.texParameteri(gl.TEXTURE_2D, gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D, gl.TEXTURE_MIN_FILTER, gl.LINEAR);
// gl.generateMipmap(gl.TEXTURE_2D);

gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA,
rttFramebuffer.width, rttFramebuffer.height,
©, gl.RGBA, gl.UNSIGNED_BYTE, null);

var renderbuffer = gl.createRenderbuffer();

gl.bindRenderbuffer(gl.RENDERBUFFER, renderbuffer);

gl.renderbufferStorage(gl.RENDERBUFFER, gl.DEPTH_COMPONENT16,
rttFramebuffer.width, rttFramebuffer.height);

gl.framebufferTexture2D(

gl.FRAMEBUFFER, gl.COLOR_ATTACHMENTO, gl.TEXTURE_2D, rttTexture, 0);
gl.framebufferRenderbuffer (

gl.FRAMEBUFFER, gl.DEPTH_ATTACHMENT, gl.RENDERBUFFER, renderbuffer);

gl.bindTexture(gl.TEXTURE_2D, null);
gl.bindRenderbuffer(gl.RENDERBUFFER, null);
gl.bindFramebuffer(gl.FRAMEBUFFER, null);
}
var moonTexture;
var crateTexture;
function initTextures()
{
moonTexture = gl.createTexture();
moonTexture.image = new Image();
moonTexture.image.onload = function ()
{
handleLoadedTexture(moonTexture)
textureFlag[0] = 1;
}

moonTexture.image.src = "/Public/image/moon.gif";

crateTexture = gl.createTexture();
crateTexture.image = new Image();
crateTexture.image.onload = function ()
{
handleLoadedTexture(crateTexture)
textureFlag[l] = 1;
}
crateTexture.image.src = "/Public/image/crate.gif";
}

function handlelLoadedTexture(texture)

{
gl.pixelStorei(gl.UNPACK_FLIP_Y_WEBGL, 1);
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gl.bindTexture(gl.TEXTURE_2D, texture);
gl.texImage2D(gl.TEXTURE_2D, 0, gl.RGBA, gl.RGBA,
gl.UNSIGNED_BYTE, texture.image);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MAG_FILTER, gl.LINEAR);
gl.texParameteri(gl.TEXTURE_2D,
gl.TEXTURE_MIN_FILTER, gl.LINEAR_MIPMAP_NEAREST);

gl.generateMipmap(gl.TEXTURE_2D);

gl.bindTexture(gl.TEXTURE_2D, null);
}
function getShader(gl, id)
{
var shaderScript = $("#" + id);
if(!shaderScript.length)
{

return null;

}

var str = shaderScript.text();

var shader;
if(shaderScript[0].type == "x-shader/x-fragment")
{
shader = gl.createShader(gl.FRAGMENT_SHADER);
}
else if(shaderScript[0].type == "x-shader/x-vertex")
{
shader = gl.createShader(gl.VERTEX_SHADER);
}

else

{

return null;
}
gl.shaderSource(shader, str);
gl.compileShader (shader);
if('gl.getShaderParameter(shader, gl.COMPILE_STATUS))
{

alert(gl.getShaderInfoLog(shader));

return null;

}

return shader;

var shaderProgram;

function initShaders()

{
var vertexShader = getShader(gl, "per-fragment-lighting-vs");
var fragmentShader = getShader(gl, "per-fragment-lighting-fs");

shaderProgram = gl.createProgram();
gl.attachShader(shaderProgram, vertexShader);
gl.attachShader(shaderProgram, fragmentShader);
gl.linkProgram (shaderProgram );
if(!gl.getProgramParameter (shaderProgram, gl.LINK_STATUS))

{
alert("FZE#taiL“Shader”, ");

TEG I s B 208



CSGrandeurfJWebGL % 5

}

gl.useProgram(shaderProgram);

shaderProgram.vertexPositionAttribute =
gl.getAttribLocation(shaderProgram, "aVertexPosition");

gl.enableVertexAttribArray(shaderProgram.vertexPositionAttribute);

shaderProgram.vertexNormalAttribute =
gl.getAttribLocation(shaderProgram, "aVertexNormal");
gl.enableVertexAttribArray(shaderProgram.vertexNormalAttribute);

shaderProgram. textureCoordAttribute =
gl.getAttribLocation(shaderProgram, "aTextureCoord");
gl.enableVertexAttribArray(shaderProgram.textureCoordAttribute);

shaderProgram.pMatrixUniform =
gl.getUniformLocation(shaderProgram, "uPMatrix");
shaderProgram.mvMatrixuUniform =
gl.getUniformLocation(shaderProgram, "uMVMatrix");
shaderProgram.nMatrixUniform =
gl.getUniformLocation(shaderProgram, "uNMatrix");
shaderProgram.samplerUniform =
gl.getUniformLocation(shaderProgram, "uSampler'");

shaderProgram.materialAmbientColorUniform =
gl.getUniformLocation(shaderProgram, "uMaterialAmbientColor");
shaderProgram.materialDiffuseColorUniform =
gl.getUniformLocation(shaderProgram, "uMaterialDiffuseColor");
shaderProgram.materialSpecularColorUniform =
gl.getUniformLocation(shaderProgram, "uMaterialSpecularColor");
shaderProgram.materialShininessUniform =
gl.getUniformLocation(shaderProgram, "uMaterialShininess");
shaderProgram.materialEmissiveColorUniform =
gl.getUniformLocation(shaderProgram, "uMaterialEmissiveColor");
shaderProgram.showSpecularHighlightsUniform =
gl.getUniformLocation(shaderProgram, "uShowSpecularHighlights");
shaderProgram.useTexturesUniform =
gl.getUniformLocation(shaderProgram, "uUseTextures");
shaderProgram.ambientLightingColorUniform =
gl.getUniformLocation(shaderProgram, "uAmbientLightingColor");
shaderProgram.pointLightingLocationUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingLocation");
shaderProgram.pointLightingSpecularColorUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingSpecularColor");
shaderProgram.pointLightingDiffuseColorUniform =
gl.getUniformLocation(shaderProgram, "uPointLightingDiffuseColor");

var mvMatrix = mat4.create();
var mvMatrixStack = [];
var pMatrix = mat4.create();
function mvPushMatrix()

{

var copy = mat4.clone(mvMatrix);
mvMatrixStack.push(copy);

}

function mvPopMatrix()
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if(mvMatrixStack.length == 0)
{

throw "A&EMEMEHAZRE";
}

mvMatrix = mvMatrixStack.pop();

function setMatrixUniforms()

{

var
var
var
var

gl.uniformMatrix4fv(shaderProgram.pMatrixUniform, false, pMatrix);
gl.uniformMatrix4fv(shaderProgram.mvMatrixUniform, false, mvMatrix);

var normalMatrix = mat3.create();

mat3.fromMat4(normalMatrix, mvMatrix);
mat3.invert(normalMatrix, normalMatrix);
mat3.transpose(normalMatrix, normalMatrix);

gl.uniformMatrix3fv(shaderProgram.nMatrixUniform, false, normalMatrix);

laptopVertexPositionBuffer;
laptopVertexNormalBuffer;
laptopVertexTextureCoordBuffer;
laptopVertexIndexBuffer;

function loadLaptop()

{

}

$.9getISON(
"/Public/json/macbook.json",
function(data)
{
handleLoadedLaptop(data);
textureFlag[2] = 1;

)5

function handlelLoadedLaptop(laptopData)

{

laptopVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, laptopVertexNormalBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(laptopData.vertexNormals), gl.STATIC_DRAW);
laptopVertexNormalBuffer.itemSize = 3;

laptopVertexNormalBuffer.numItems = laptopData.vertexNormals.length / 3;

laptopVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, laptopVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(laptopData.vertexTextureCoords), gl.STATIC_DRAW);
laptopVertexTextureCoordBuffer.itemSize = 2;
laptopVertexTextureCoordBuffer.numItems =
laptopData.vertexTextureCoords.length / 2;

laptopVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, laptopVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(laptopData.vertexPositions), gl.STATIC_DRAW);
laptopVertexPositionBuffer.itemSize = 3;
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var
var
var
var

var
var
var
var

var
var
var

laptopVertexPositionBuffer.numItems = laptopData.vertexPositions.length / 3;

laptopVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, laptopVertexIndexBuffer);
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl16Array(laptopData.indices), gl.STREAM_DRAW);
laptopVertexIndexBuffer.itemSize = 1;
laptopVertexIndexBuffer.numItems = laptopData.indices.length;

cubeVertexPositionBuffer;
cubeVertexNormalBuffer;
cubeVertexTextureCoordBuffer;
cubeVertexIndexBuffer;

moonVertexPositionBuffer;
moonVertexNormalBuffer;
moonVertexTextureCoordBuffer;
moonVertexIndexBuffer;

laptopScreenVertexPositionBuffer;
laptopScreenVertexNormalBuffer;
laptopScreenVertexTextureCoordBuffer;

function initBuffers()

{

//FEF

cubeVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
vertices = [

// 1EME

-1.0, -1.0, 1.0,
1.0, -1.0, 1.0,
1.0, 1.0, 1.0,
-1.0, 1.0, 1.0,
// BHE

-1.0, -1.0, -1.0,
-1.0, 1.0, -1.0,
1.0, 1.0, -1.0,
1.0, -1.0, -1.0,
// TEB

-1.0, 1.0, -1.0,
-1.0, 1.0, 1.0,
1.0, 1.0, 1.0,
1.0, 1.0, -1.0,
// TRER

-1.0, -1.0, -1.0,
1.0, -1.0, -1.0,
1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
// BWE

1.0, -1.0, -1.0,
1.0, 1.0, -1.0,
1.0, 1.0, 1.0,
1.0, -1.0, 1.0,
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// EMm

-1.0, -1.0, -1.0,

-1.0, -1.0, 1.0,

-1.0, 1.0, 1.0,

-1.0, 1.0, -1.0,

1;
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertices), gl.STATIC_DRAW);

cubeVertexPositionBuffer.itemSize = 3;
cubeVertexPositionBuffer.numItems = 24;

cubeVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
var vertexNormals = [
// IEM@
0.0,
0.0,
0.0,
0.0,

~

~
~

~
~

® © ©
® © © ®
R R R R
® © ©@ ©

~

/B

~

o =il
, =il

~

~

o O ®© ©
© 0 6o O
© ©®© © ©
© 0 0 o

~

// TRER
0.0,
0.0,
0.0,
0.0,

~

~
~

~
~

R R R R
©® ©® © ©
®© ® © ©
©® ® © ©

~

// &L
0.0, -1.
0.0, -1.
0.0, -1.
0.0, -1.

~

~
~

© 0 0 o

© 0 0 6

o 0 O o
~

~

// BME
1.0,
1.0,
1.0,
1.0,

~

~
~

~
~

@ @ @ @
o 0 O 6
o 0 O o
o 0 O 6

~

// EMmE

-1.0, 0.0, 0.0,

-1.0, 0.0, 0.0,

-1.0, 0.0, 0.0,

-1.0, 0.0, 0.0,

1;
gl.bufferData(gl.ARRAY_BUFFER,
new Float32Array(vertexNormals), gl.STATIC_DRAW);

cubeVertexNormalBuffer.itemSize = 3;
cubeVertexNormalBuffer.numItems = 24;

cubeVertexTextureCoordBuffer = gl.createBuffer();

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
textureCoords = [
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// EM@E

0.0, 0.0,
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,

// B\

1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// TRER

0.0, 1.0,
0.0, 0.0,
1.0, 0.0,
1.0, 1.0,

// TRER

1.0, 1.0,
0.0, 1.0,
0.0, 0.0,
1.0, 0.0,

// BfmE
1.0, 0.0,
1.0, 1.0,
0.0, 1.0,
0.0, 0.0,

// ZEMmE

0.0, 0.0,

1.0, 0.0,

1.0, 1.0,

0.0, 1.0,

1
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoords), gl.STATIC_DRAW);

cubeVertexTextureCoordBuffer.itemSize 2;
cubeVertexTextureCoordBuffer.numItems 24;

© O © ©

cubeVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
var cubeVertexIndices =

[
0, 1, 2, 0, 2, 3, // 1EME
4, 5, 6, 4, 6, 7, // EE
8, 9, 10, 8, 10, 11, // ¥R
12, 13, 14, 12, 14, 15, // EE
16, 17, 18, 16, 18, 19, // AME
20, 21, 22, 20, 22, 23 // EM@E

1;
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl16Array(cubeVertexIndices), gl.STATIC_DRAW);
cubeVertexIndexBuffer.itemSize = 1;
cubeVertexIndexBuffer.numItems = 36;

//B%
var latitudeBands = 30;
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var longitudeBands = 30;
var radius = 1;

var vertexPositionData
var normalData = [];
var textureCoordData = [];

for(var latNumber = 0; latNumber <= latitudeBands; latNumber ++)

{

[1;

var theta = latNumber * Math.PI / latitudeBands;
var sinTheta = Math.sin(theta);
var cosTheta = Math.cos(theta);
for(var longNumber = 0; longNumber <= longitudeBands; longNumber ++)
{
var phi = longNumber * 2 * Math.PI / longitudeBands;
var sinPhi = Math.sin(phi);
var cosPhi = Math.cos(phi);
var x cosPhi * sinTheta;
var y = cosTheta;
var z sinPhi * sinTheta;
u
Y

var 1 - (longNumber / longitudeBands);
var 1 - (latNumber / latitudeBands);

normalData.push(x);
normalData.push(y);
normalData.push(z);
textureCoordData.push(u);
textureCoordData.push(v);
vertexPositionData.push(radius * Xx);
vertexPositionData.push(radius * y);
vertexPositionData.push(radius * z);

}

var indexbata = [];
for(var latNumber = 0; latNumber < latitudeBands; latNumber ++)
{
for(var longNumber = 0; longNumber < longitudeBands; longNumber ++)
{
var first = (latNumber * (longitudeBands + 1)) + longNumber;
var second = first + longitudeBands + 1;
indexData.push(first);
indexData.push(second);
indexData.push(first + 1);
indexData.push(second);
indexData.push(second + 1);
indexData.push(first + 1);

}
moonVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexNormalBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(normalData), gl.STATIC_DRAW);
moonVertexNormalBuffer.itemSize = 3;
moonVertexNormalBuffer.numItems = normalData.length / 3;

moonVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoordData), gl.STATIC_DRAW);
moonVertexTextureCoordBuffer.itemSize = 2;
moonVertexTextureCoordBuffer.numItems = textureCoordData.length / 2;
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moonVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexPositionData), gl.STATIC_DRAW);
moonVertexPositionBuffer.itemSize B2
moonVertexPositionBuffer.numItems = vertexPositionData.length / 3;

moonVertexIndexBuffer = gl.createBuffer();
gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);
gl.bufferData(gl.ELEMENT_ARRAY_BUFFER,

new Uintl16Array(indexData), gl.STATIC_DRAW);
moonVertexIndexBuffer.itemSize = 1;
moonVertexIndexBuffer.numItems = indexData.length;

laptopScreenVertexPositionBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexPositionBuffer);
vertices = [

0.580687, 0.659, 0.813106,
-0.580687, 0.659, 0.813107,
0.580687, 0.472, 0.113121,
-0.580687, 0.472, 0.113121,

1;
gl.bufferData(gl.ARRAY_BUFFER, new Float32Array(vertices), gl.STATIC_DRAW);
laptopScreenVertexPositionBuffer.itemSize = 3;
laptopScreenVertexPositionBuffer.numItems = 4;

laptopScreenVertexNormalBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexNormalBuffer);
var vertexNormals = [

0.000000, -0.965926, 0.258819,

0.000000, -0.965926, 0.258819,

0.000000, -0.965926, 0.258819,

0.000000, -0.965926, 0.258819,
1;
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(vertexNormals), gl.STATIC_DRAW);
laptopScreenVertexNormalBuffer.itemSize 3;
laptopScreenVertexNormalBuffer.numItems 4;

laptopScreenVertexTextureCoordBuffer = gl.createBuffer();
gl.bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexTextureCoordBuffer);
var textureCoords = [

1.0, 1.0,

0.0, 1.0,

1.0, 0.0,

0.0, 0.0,
1;
gl.bufferData(gl.ARRAY_BUFFER,

new Float32Array(textureCoords), gl.STATIC_DRAW);
laptopScreenVertexTextureCoordBuffer.itemSize = 2;

laptopScreenVertexTextureCoordBuffer.numItems = 4;
}
var laptopScreenAspectRatio = 1.66;
var moonAngle = 180;
var cubeAngle = 0;

function drawSceneOnLaptopScreen()

{
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gl.

viewport(0, 0, rttFramebuffer.width, rttFramebuffer.height);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45, laptopScreenAspectRatio, 0.1, 100.0);

gl.
gl.
gl.
gl.

gl.
gl.

gl.
gl.
gl.
gl.
gl.

uniformili(shaderProgram.
uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniform3f(shaderProgram.

uniformii(shaderProgram.
uniformii(shaderProgram.

uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniform3f(shaderProgram.
uniformif(shaderProgram.
uniform3f(shaderProgram.

mat4.identity(mvMatrix);

showSpecularHighlightsUniform, false);
ambientLightingColorUniform, 0.2, 0.2, 0.2);
pointLightingLocationUniform, 0, 0, -5);
pointLightingDiffuseColoruUniform, 0.8, 0.8, 0.8);

showSpecularHighlightsUniform, false);
useTexturesUniform, true);

materialAmbientColorUniform, 1.0, 1.0, 1.0);
materialDiffuseColorUniform, 1.0, 1.0, 1.0);
materialSpecularColorUniform, 0.0, 0.0, 0.0);
materialShininessUniform, 0);
materialEmissiveColorUniform, 0.0, 0.0, 0.0);

mat4.translate(mvMatrix, mvMatrix, [0, 0, -5]);
mat4.rotate(mvMatrix, mvMatrix, degToRad(30), [1, 0, 0]);

mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(moonAngle), [0, 1, 0]);
mat4.translate(mvMatrix, mvMatrix, [2, O, 0]);
gl.activeTexture(gl.TEXTUREQ);

bindTexture(gl.TEXTURE_2D, moonTexture);

gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.

uniformili(shaderProgram.

sampleruUniform, 0);

bindBuffer(gl.ARRAY_BUFFER, moonVertexPositionBuffer);
vertexAttribPointer (shaderProgram.vertexPositionAttribute,
moonVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, moonVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
moonVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, moonVertexNormalBuffer);
vertexAttribPointer (shaderProgram.vertexNormalAttribute,

moonVertexNormalBuffer.

itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, moonVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,

moonVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);
mvPopMatrix();

mvPushMatrix();
mat4.rotate(mvMatrix, mvMatrix, degToRad(cubeAngle), [0, 1, 0]);
mat4.translate(mvMatrix, mvMatrix, [1.25, 0, 0]);
gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexPositionBuffer);
gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
cubeVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexNormalBuffer);
gl.vertexAttribPointer (shaderProgram.vertexNormalAttribute,
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}

cubeVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, cubeVertexTextureCoordBuffer);
gl.vertexAttribPointer (shaderProgram.textureCoordAttribute,
cubeVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

gl.activeTexture(gl.TEXTUREQ);
gl.bindTexture(gl.TEXTURE_2D, crateTexture);
gl.uniformli(shaderProgram.samplerUniform, 0);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, cubeVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,

cubeVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);
mvPopMatrix();

gl.bindTexture(gl.TEXTURE_2D, rttTexture);
gl.generateMipmap(gl.TEXTURE_2D);
gl.bindTexture(gl.TEXTURE_2D, null);

var laptopAngle = 0;

function drawScene()

{

gl.bindFramebuffer(gl.FRAMEBUFFER, rttFramebuffer);
drawSceneOnLaptopScreen();
gl.bindFramebuffer(gl.FRAMEBUFFER, null);

gl.viewport(0, 0, gl.viewportwidth, gl.viewportHeight);
gl.clear(gl.COLOR_BUFFER_BIT | gl.DEPTH_BUFFER_BIT);

mat4.perspective(pMatrix, 45,
gl.viewportwidth / gl.viewportHeight, 0.1, 100.0);

mat4.identity(mvMatrix);
mvPushMatrix();
mat4.translate(mvMatrix, mvMatrix, [0, -0.4, -2.2]);

mat4.rotate(mvMatrix, mvMatrix, degToRad(laptopAngle), [0, 1,
mat4.rotate(mvMatrix, mvMatrix, degToRad(-90), [1, 0, 0]);

0),;

01);

gl.uniformli(shaderProgram.showSpecularHighlightsUniform, true);

gl.uniform3f(shaderProgram.pointLightingLocationUniform, -1, 2,

gl.uniform3f(shaderProgram.ambientLightingColoruUniform, -1, 2,

-1)

SOF

’

gl.uniform3f(shaderProgram.ambientLightingColorUniform, 0.2, 0.2, 0.2);

gl.uniform3f(shaderProgram.pointLightingDiffuseColorUniform, 0.8, 0.8,

gl.uniform3f(shaderProgram.pointLightingSpecularColorUniform,

0.8,

gl.uniform3f(shaderProgram.materialAmbientColorUniform, 1.0, 1.0,
gl.uniform3f(shaderProgram.materialDiffuseColorUniform, 1.0, 1.0,

gl.uniform3f(shaderProgram.materialSpecularColorUniform, 1.5,
gl.uniformif(shaderProgram.materialShininessUniform, 5);
gl.uniform3f(shaderProgram.materialEmissiveColorUniform, 0.0,
gl.uniformli(shaderProgram.useTexturesUniform, false);

if (laptopVertexPositionBuffer)
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gl.
gl.
gl.
gl.
gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.

gl.
gl.
gl.

gl.bindBuffer(gl.ARRAY_BUFFER, laptopVertexPositionBuffer);
gl.vertexAttribPointer (shaderProgram.vertexPositionAttribute,
laptopVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, laptopVertexTextureCoordBuffer);
gl.vertexAttribPointer(shaderProgram.textureCoordAttribute,

laptopVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ARRAY_BUFFER, laptopVertexNormalBuffer);
gl.vertexAttribPointer(shaderProgram.vertexNormalAttribute,
laptopVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

gl.bindBuffer(gl.ELEMENT_ARRAY_BUFFER, laptopVertexIndexBuffer);
setMatrixUniforms();
gl.drawElements(gl.TRIANGLES,

laptopVertexIndexBuffer.numItems, gl.UNSIGNED_SHORT, 0);

uniform3f(shaderProgram.materialAmbientColorUniform, 0.0, 0.0, 0.0);
uniform3f(shaderProgram.materialDiffuseColorUniform, 0.0, 0.0, 0.0);
uniform3f(shaderProgram.materialSpecularColorUniform, 0.5, 0.5, 0.5)
uniformif(shaderProgram.materialShininessUniform, 20);
uniform3f(shaderProgram.materialEmissiveColorUniform, 1.5, 1.5, 1.5)
uniformli(shaderProgram.useTexturesUniform, true);

bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexPositionBuffer);
vertexAttribPointer(shaderProgram.vertexPositionAttribute,
laptopScreenVertexPositionBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexNormalBuffer);
vertexAttribPointer (shaderProgram.vertexNormalAttribute,
laptopScreenVertexNormalBuffer.itemSize, gl.FLOAT, false, 0, 0);

bindBuffer(gl.ARRAY_BUFFER, laptopScreenVertexTextureCoordBuffer);
vertexAttribPointer (shaderProgram.textureCoordAttribute,
laptopScreenVertexTextureCoordBuffer.itemSize, gl.FLOAT, false, 0O,

activeTexture(gl.TEXTUREO®);
bindTexture(gl.TEXTURE_2D, rttTexture);
uniformili(shaderProgram.samplerUniform, 0);

setMatrixUniforms();

gl.

drawArrays(gl.TRIANGLE_STRIP, 0O,
laptopScreenVertexPositionBuffer.numItems);

mvPopMatrix();

function degToRad(degrees)

{

return degrees * Math.PI / 180;

}

var lastTime = 0;
function animate()

{

var timeNow = new Date().getTime();
if(lastTime != 0)

{
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var elapsed = timeNow - lastTime;

moonAngle += 0.05 * elapsed;
cubeAngle += 0.05 * elapsed;

laptopAngle -= 0.005 * elapsed;

}

lastTime = timeNow;
}
</script>
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