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We believe that learning to program is not about acquiring a

certain skillset, but is instead a creative and exploratory process.
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int width, height;

width = 9;

height = 3;

int area = width * height / 2;

print (area) ;
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int x = 0;
SR
x += 10;

X = x % 4;

print (x) ;
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int S | 4byte (32bit)
byte XA R 1byte (8bit)
long ] 8byte (64bit)
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boolean Z— ) 7 1bit

char Pz Ibyte
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color & S5 —7 4byte (32bit)
@ int#
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mouseX, mouseY, mousePressed, mouseButton,
mousePressed (), mouseReleased(), mouseClicked(),
mouseMoved (), keyPressed, key, keyCode,
keyPressed (), keyReleased(), keyTyped()

F6E RE 81

size (), fullScreen(), width, height, frameCount,
frameRate (), frameRate

BI1E HEF 82

year (), month(), day(), hour(), minute(),
second (), millis ()

BE SUFFHIHERME 84

join (), split(), splitTokens(), trim(), str(),
nf(), nfc(), nfp(), nfs(), match(), matchAll ()

FOE HiisEE 87

abs (), sin(), cos(), tan(), radians(), degrees(),

(
(

)
log (), exp(), ceil(), floor(), round(), mag(),
floor(), sq(), sqrt(), pow(), norm(), map(),
max (), min(), constrain(), lerp()
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PVector, PVector.copy(), PVector.add(),
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PVector.dot (), PVector.cross(), PVector,mag(),
PVector,magSqg(), PVector.setMag(),
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BNE TBXK 98
PI, HALF_PI, TWO_PI
FT1R2E I 99

random (), randomSeed(), randomGaussian(),
noise (), noiseSeed(), noiseDetail ()

BI3E T7rANVAHA 102
saveBytes (), loadBytes (), saveStrings(),
loadStrings (), createWriter (), PrintWriter,
PrintWriter.print (), PrintWriter.println(),
PrintWriter.flush(), PrintWriter.close(),
beginRecord (), endRecord()

FBUE IRTRBOWHE 106

box (), sphere(), beginShape (), vertex(),
endShape ()

BISE JEIEE#HR 107
translate (), rotateX(), rotateY (), rotatez(),
scale (), pushMatrix (), popMatrix(),
printMatrix (), applyMatrix(), camera()

F16E TF (MinimZ7A477V) 111
Minim, AudioFormat, Minim.createSample(),
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Capture, Capture.available (), Capture.start(),
Capture.stop (), Capture.read(), Capture.list()
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FIE XEH#HE

line () Cl e o R

#] line (10, 10, 50, 70);

WD XI5 EEREE LT, Eim LIS ET 5,

line (BA%h x JERE, BRbhy JBERE, #&imx JERE, Kimy BERE)
stroke () ¥° strokeWeight () TRRKIEZLEH TE 5, 3KRILLE
Ml EICHRESI<GEIT 6 SO EEFRET D,

A

rect () FhHlaH<

%] rect (30, 20, 55, 55);

WD X D55 ERE LT, BME LICEAFEEHET 5,

rect (&£ LD x FEFE, £ EOyEE, &, &I)

£fill () X stroke () THERCBEY DS LOBERET D, £,
SIEEBMTAHEMENDDHI L TED,

B

ellipse () M %4 <
#] ellipse (56, 46, 70, 15);

WD X D58 ERE LT, BEicHEH#<,
P ellipse (LD xFEEE, L0y EE, B, &)
£i1l () X° stroke () TWEFRE Y DS LOGEERET 5,

point () EEHL

f5i] point (30, 20);

WD X5 EERE LT, EmiE EICsRE#Hi<,
SHY point (x JBEAZ, v JHBIE)
stroke () CHREFRET D,



67

HW2E MAORE

background () EREPBY ORT
i background (128); //HETHEE

background (255, 127, 0); //RGB THiE

EI=N=R

g B HORT, BT draw () BBHORYTHERINAS,
PImage 7 7 ADAT V=7 MEIEET D EEBEERICITE D,

£fi11 () B ORTEERET S

, background (128); //HETIEE

background (255, 127, 0); //RGB THE

5 KEEZBY SO5TaEEET D, —HEET D &, FRLIEZICHIE
SNAEBIET R TCZDOBETHEY D5INh D,

noFill () B0 o5 LOER

] noFill();

2507 MR zE S S5SRNWE ST D, —ERET S &, TRLUEICH
B SNDHBIET TR DS5SNRNEHITRD,

stroke () BMOEBERETD

, stroke (128); //HETIE

stroke (255, 127, 0); //RGB CIE

S0 KJE ORI OBEIREST D, —ERTET D &, ZILIELICHIE X
N5 R OEmERRITT TR LD,
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IV #TIL—E L T active mode & FEIEAL 5 Processing - The b —%MIIC
Mnbis 5ikzM 5, Z O active mode TITHRAKIR setup () B% &
draw () BB LEROT, bV TARBIIRD X S22 D,

void setup ()
{
}

void draw ()
{
}

IO ST ANEF(TTH LMK L HI2 100100 DA XD 4
VRUBNERENDDHLT, MIZIZMHIEZ S0,
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void setup ()

{

size (640, 480);
}

void draw ()
{
}
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setup () BT v 7T DFATRIC AN — 72T FAT S 5 BT,

ZBIOBY 7 4 RV A X Ry b7 v I LN E L2
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void setup ()

size (640, 480);
}

void draw ()

{

rect (20, 30, 160, 50);
}

draw () B O FIZRE TR EZ BT 5 rect () BN BMENZT20, Z

DA—=FZETTHLROEICT 4 FURNOE RICRTERFRSN
ZDO

Q sketch_1801312 = [
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FAR LIEBIOHF CTld rect () BAEUZIZR D X 912514 & FEEX L D ED 4
SIEEINTND,

rect (20, 30, 160, 50);

EiX, TOEFICL-TEFEEZEZITHI L, £ b0V kx
STHI DZHRDTNWDDTH D, rect () EEOEEIL. SIEITKRDO L D
RO BTV B,

rect (ZEWaDALE, LimOALE, B, &)

TR LIZ, rect (OBEICEIND 2N HOMEEEEH 2 TIFITL TH
X9, BARARIT, rect () BFUTBR 3 Processing CHjm O E % 5 E 7
DAL, LTFD X D REERE WD,
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void setup ()

size (640, 480);
}

void draw ()

{
rect (100, 100, 300, 50);
ellipse (250, 150, 200, 200);
}

FTTH L. RABICMATHREREND,
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BIOHFI T rect () & ellipse () DIEFEEZ ANE LD L, RO L H 22D,

void setup ()

{

size (640, 480);
}

void draw ()

{

ellipse (250, 150, 200, 200);
rect (100, 100, 300, 50);

}
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§4 ADERE

rect ()R ellipse () E WO TBEBUTIFMESRKE S 2RO L5181 H
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void setup ()

{
size (200, 200);
}

void draw ()

{
£i11(0) ;
rect (30, 30, 40, 40);

}

ok oz, £fi11 O BB B E 1 o TET L, 0 R, 2555 AL
L7 L —2Ar— L CREEZEBY SR TREPIEET A LN TX S,

r° sketch_18... = |
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k. #) DIEFET3HO51$%E 255 BEFE O THET,

£i11 (255, 127, 0);
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T, ZZTEill () EEOBEREICOWT, ROFIZZEZTHD,

void setup ()

{

size (200, 200);
}

void draw ()

{

£i11 (255, 255, 255);
rect (30, 30, 40, 40);

£i11 (255, 127, 0);
rect (50, 50, 40, 40);
rect (70, 70, 40, 40);
}
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void setup ()

size (200, 200);
}

void draw ()

{
£i11 (255, 255, 255);
rect (30, 30, 150, 40);

noFill () ;
rect (60, 10, 40, 150);
}
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void setup ()

{

size (200, 200);
}

void draw ()

{

noStroke () ;

ellipse (100, 80, 50, 120);

stroke (255) ;
£i11(0) ;
rect (30, 50, 150, 40);

BHBIII B VISR 52 5V TV DOk LT, MBI Xm0
DS S TVR0,

ro sketch_18... [i‘_lér
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void setup ()

size (200, 200);
}

void draw ()
{
for (int i = 0; 1 < 10; i++)
{
ellipse(i * 20, 100, i * 10, i * 10);

}
}

for [TV IR L 21T ML T, for O ITHE< { 1OPHBEIIREND,
ZZ T, ellipse () Z 10FEHEVIELTWD, £, HVEINDEIZ
ZHiLIONEHO, 1, 2, 3+ EHEATOGER, RO LD ICHOMES
RESEEZIRP OBz KT ENTE D,
ro sketch_18... l = $1

I, B ZAE > 72 B 27”9, random () BAE A S &, £ 5 TEAL
CZGIKIED X ST, FHDONRUMIHDEZIR L TS D,

random (10, 50);
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void setup ()

{

size (200, 200);
}

void draw ()

{

ellipse (random (0, 200), random(0, 200), random (10, 100),
random (10, 100));

}

ro sketch_18... [ = ér
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CHELZ#E L TN DT, ZHICKT < 2 3ol
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void setup ()

size (640, 480);
background (255) ;
}

void draw ()
{
noStroke () ;
for (int
{

float x = random (0, 640); L

float h = pow(random (0, 1), 1.5) * 250; //FDLHDOES

if (int(random(0, 2)) == 0) // 1/2 OWEFRTHI

h = -h; //@E3&XHE

float y = 240 + h; //HEALED y FHERE

fill (random (127, 256), random(0, 127), 0, 10 - abs(h) *
0.03);

float r = random(3, 24); //HD¥E

ellipse(x, y, r, r);

-

= 0; 1 < 40; i++)

T s g AONELE LTE, PEHOHOWHEZO T HERED LT
KbHbDOTHD, £, 164THD £111 () TRV OB TEEIEE L TWDHI,
AOHDFHTT VT 7 EEREL TS, ZHIT0EEL2BH, 255 %
SERRARERE LCEHELRET LD THD, £, RITHOZEH n
THLNLDE I ZEIEIZL > TROTWDE, 13{THDLif T2HD 1D
MR THEE L TS E KBS E T D, ZIUT K- T, filALE % LRt

IS T TS, FATT DL, RO KD RFEONREEN PN D,
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AIEIOEZ v a v ETEL LN LOHBEISN TWEEF 7 7 A L~ A
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import ddf.minim.*;
import javax.sound.sampled.*;

Minim minim;
AudioSample as;

void setup ()

{

minim = new Minim(this);

/ /R T DI TG kAN T DB
float[] samples = new float[1024 * 8];

float freq = 440.0; //ARTHEEORE WL

//sine WDWHE AL
for (int 1 = 0; i < samples.length; i++) //V 7NN EHDIKS
samples[i] = sin(i * (freq / 44100.0) * TWO_PI);

[/ F =T A4F T+ —< I DT —HZNERL
AudioFormat format = new AudioFormat (

44100, //Y> 7V VL —b 44, 1KHz

16, //1 BT NHicD 16Bit

i, /11 F R

true, [/ FTNT —BEFF SR YE L THER

true [P TNT =BT 2T T EUTRIR
)

/I —=F AT YT NAT e N R

as = minim.createSample (
samples, //ERTDEHT —%
format, / /T r—~ b

512 [/ HIRED ST 7 AR

);

}

void draw ()

{1

void mousePressed ()
{

as.trigger (); //AERSNIZWEEZRATS
}
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129TH @D samples & W) EFIZEHIZ, AT D28 T VT — X 28
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EoTRW, o7z 1 BEOETY 44,100 V2 75O E %3 2 0LHN
How, 20 O EER 2 Ea— 2N ERT D E TIHIHREREDOS
SZVIRT D Z I RERPETH -7, 20 L% FM HIE L Eh
HZHEANER LD, FM Gk & FEHEN 2 FETHEEO D WENC S

EOEHT I LN TE O TH D,

SEIOHITIE, b EMAR=ZABRBEHEN L TWD, ZHUTEEED
B “ABAMEEMICE LEbELETTH, BB EsZ 0
T&E 5, HlziE, Loploy—2a— RO 1894TH %

samples[i] = sin(i * (freq / 44100.0) * TWO_PI) + sin(i
* (freq * 2 / 44100.0) * TWO PI);

LEXHZ DL, 0HZ ITIN A TEE L 72 % 880HZ DY A L HIE 57
ZEMWTE D,

ZDOE DR ROV A LI EMZ DT THEA e FanfEn s
AN, 7=V il VO BRI LI = AR OER S DY T
COWEDOHIZHBE EARTTHLHER EIIESZ ZENTEDLL LY, KROE
7 v a sk, oA ISH U CEBE B OfNTE21T 5 FFT (FE
7— U M) L\ H4 7Tk % Processing LT o TH D,
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import ddf.minim.*; //Minim 747 7V%fE5 (2 HR—F)$5
import ddf.minim.analysis.*; //FFT D7z

Minim minim; //Minim# 7 Y=k
AudioInput ai; //7‘]-»~7_~‘4j—]\jj7]-7\::/v:£7]\
FFT fft; //FFT(Ml7—VxZH) A7V =sh

void setup ()
{
size (512, 200);
minim = new Minim(this);//Minim7% 7 Y= ERR
ai= minim.getLineIn(); //AudioInput 7 Y=Zh&Hf5
fft = new FFT(ai.bufferSize(), ai.sampleRate()); //FFTA 7
DED AN
}

void draw ()

{
background (0) ;
stroke (255) ;

fft.forward(ai.left); //FFT (@7 —VTZHh) %I4T

//7«\7]\7.A%jﬁ T2
for (int i = 0; i < fft.specSize(); i++) //JEABEEkD %D T
{
stroke (64 + fft.getBand(i) * 4);
line (i, height, i, height - fft.getBand (i) * 4); //K%
}
}
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(1) SRR 186
10 HEVE e, 215
16 EH e, 185
16 HEE e, 215
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3D T TT AT R 188
BIRTEEI e 106

A
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active mode.......ccceeeeeennnn. 8, 36,120
Add(). oo 43
alpha()...ccoeeeerieeeeee e 69
applyMatrix()...ocoveeeeveeerveeeieenne 198
appplyMatrix()....ocoveveevereenneenen. 110
ATTayLiSt...coveeeeieieeeeeeeee 44
AudioBuffer........ccccoueeee. 113, 162
AudioFormat...........cccceeeeennen. 112
Audiolnput.......ccccoeeeeririirne 114
AudioSample...........ccceee.. 113, 160
AudioSample.left............ccc.c...... 114
AudioSample.right..................... 114
B

background()..........cceevveennne 67,133
beginRecord().......cooevvvevveereeennenn. 105
beginShape().........ccceveeveenne. 106, 200
[ T SRR 69
boolean...........cc.c....... 13, 14, 30, 31
DOX().veeeeerenienieeieeie e 106, 190
break.....ooooovvvvvivciiiieeeen, 22,25,33

brightness()......cceeveeverreeveenreenineenns 69
DY ittt 13
C
(O o R 2,188
CAMETA().veenvreenreeeereereenreeeeneaeeans 111
Capture......ccccvveeeeeveeeeennnnen. 116, 169

Capture.available()................ 116

Capture.list().....oovveeeerenveeenns 118

Capture.read()......cccceeevveeeenns 117

Capture.start()......cceeeeevveeeennns 117

Capture.Stop()....eveeeeeeeveeeennns 117
Capture.available()............c........ 169
Capture.read()......ccccveevveerveennennn. 169
Capture.start()......ccoceeeereerveenennn. 169
CASC.enveeneeeeeentesieenteeeesteeitee e e 32
CEIL() e 89
char.....coccoovvveiiiee, 13, 14
Clone()..eeveeeereeiieeieeeeee e 58
[76) (6 SR 13, 15,217
1o70) [0 () OSSPSR 68
colorMode().....ccovverveeneeniiarieeennns 68
CONSITAIN).nvveenrrerereereenereerieeerenaes 91
CONLINUE. ....eviriieiieieniieiee e 23
COS()eeereerrreeieenrreenirenireeeennnns 88, 137
createFont()......ccoceevevveeeiiinneeennns 72
createlmage().......ccooveveevenieneennne 76
createWriter().....oeeeeeveeeeecnvneenne 103

D

data 7 AIVH e, 182
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default.......ccccoerevineniiiiie 34 G
L 88 T 45
directionalLight()......cerveoe 204 GPGPU.oeeseeeeee 206
DIFECEX oo e 10 S 205
do~while()...c..ceovererrireerrrireeennen. 25
double...oooooreeeee 13, 14 H
draw()eeveeeeeeeieeeiee e, 120, 132 height......cccovvieiiiieeeeeee 81
E hour()....coeeveeeeieeieieeeeie e 83
HUE().eeveeiieiieiee e 69
ellipse()..eoververvenenieieeeieeeen 66, 123
ClSC..uiiiieeieee e 28 I
endRecord()......ccoevverevecvenirannnn. 105 [ SR 27,28, 130, 152
endShape().......cocevvevveuenenne 107, 200 IMAZE()-veeneeereenieeeniieenieennnes 76, 154
EIEX()evveneemeenrenieeeeeniee e 200 IMPOTt..eciiiiiiiiiieneeniee e 160
EXP()-envenremeeneenteeeee e 89 Infinity...ccoooeeininiiiiiece 18
EXteNdS.....ccveevveeiieiieeeeee e, 171 I0Eeeieiieeieie e 13
F J
D2 S 115, 166 JAVA i 2
FFT.forward().......ccooeevueenenn 115 JOIN)eeieieeiieiireeiceeeerc e 84
FFT.getBand().....c.ccoveovennennee. 115
FFT.specSize()....cceeevveenunennns 115 K
1110 TS 67, 125 KeYoiiii 79, 144
Fl0BL e 13, 14 keyCode....ovvriris 79, 144
£100T().voveeeveeeeereeeeeeen, 89, 90 keyPressed........coovieiininnnn 79, 144
1Y 165 keyPressed()......ccovrssinnns 80, 144
EM Ao 165 keyReleased()......ccevvrrvenreennunnens 80
OT e 20 KeYTYPEAQ) s 80
£ 1031 (S 128 L
frameCOUnt. oo O 92
frameRate........cccocvevvveeiiiiieeees 82 1ErPCOIOT() e 70
framERALE0. o rrvresrresssrrnesssrresss 82 BNE() i 66
fullScreen().......cceeeveeveeeveenieeeennns 81 10adBYEES().ovrrorrrrren 102, 185
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loadImage()......cceeevveeeveennnn. 76, 154
loadSample().......cccevvververeninnnnne 160
loadStrings().....cccoeeevereerrerennens 103
o) () TSR 89
LoNG. .o 13
M
0 E: T () T 90
F00E:] o1 () S 91
001 7¢] 11 () T 87
mMatchAI().....cooerieeeeeeeeee 87
00D R 91, 152
00111 D 83
00704 TS 91, 152
Minim........cooovveeeeeeeeeeennnn, 111, 159
Minim.createSample().......... 112
Minim.getLineln()................ 114
Minim.loadSample()............. 113
MINULE().veenvieeereeiiecieeeiiee e e 83
J1070) 114 1 TS SUUPRRRN 83
mouseButton........................ 77,142
mouseClicked().....cccovvevrverrinrannne. 78
mouseMoved().......ccovverveeerieeennnn. 78
mousePressed.........ccccuue..... 77,142
mousePressed()......ccooerveeerirennnns 78
mouseReleased()........coovreuernnne. 78
MOUSEX...cooiurrieeeeeecrreeeeeeennns 77,142
MOUSEY ..cooviriiieeeeeiiiiee e, 77,142
N
NEW .eevevieeeeeeeeeeeevennsenennnnns 41, 48, 51
D) 85
101 1] TSRS 86
101 0 () ST USRS 86

NOFIII()..eeeeeieieieieeee 67,126
NOISE()eenvrererrerreereeriieereeeiee e e 100
noiseDetail().......ccceeevrerrveeeennnen. 101
noiseSeed().....coevrervirerrieeeennnnen. 100
F170) 411 () SRS 91
FITONT () G TR 68, 127
(0]
OpenGL.......ccooiiiiiiiice. 188
P
P3D. 81, 189
PDF...ooiiiiieeeee 105
PFONt...coiiiiiiiiee, 71
PFONt.Iist()..cveeeveeiienieeieenieeeenens 71
PImage.......ccocoveeniiieeniens 72,154
PImage.filter().......ccccceeverueeneee. 75
PImage.get().....cccooveeneeenneene 74
PImage.height..........ccoccceeee. 73
PImage.loadPixels()................ 74
PImage.pixels[]....c..ccccereerneen. 73
PImage.save().....ccccceevveeennnen. 75
PImage.set()......cccovervvenueennncen. 74
PImage.updatePixels()............ 74
PImage.width.........c..coccceoeeen. 73
POINE).eeerieeieeiieiieeieeeree e 66
pOpMatrix()...eeeeeevveeeernnnenn. 109, 194
POW()evieereeiienireeieeeeeireeeeeireee e 90
PrintMatrix()..veeeveerveeeveeneeeeennnnn 109
PrintWriter........coovvveeernennn. 103, 183
PrintWriter.close()................. 104
PrintWriter.flush()................. 104
PrintWriter.print()................. 104
PrintWriter.println().............. 104
pushMatrix()......ccceeeveernnneen. 109, 194



PVector....cooveveeveeeiieeeeen 92,179
PVector.add().......ccoveevveennnnns 93
PVector.angleBetween()......... 97
PVector.array().........cceevveennnenne 98
PVector.copy()....covveeerruveeeennnns 92
PVector.cross()......cceevervveennnnne 95
PVector.dist()......ccovvereveeeninens 96
PVector.div()....ooeevereervrennnnnns 94
PVector.dot()......ccerveervrenenennns 94
PVector.fromAngle()............... 97
PVector.heading()................... 97
PVector.lerp()....cccovvvevervveennnne 98
PVector.limit()......c..ccoecvevrnnen. 96
PVectormag().......cccceeevvveeennn 95
PVector.magSq().....cccovverevennne 95
PVectormult().........ccerveennnen. 94
PVector.normalize()................ 96
PVector.rotate()........cceeevvveeennne 97
PVector.setMag()........cccouveennes 96
PVector.sub().....cccoovvveveeenennnn. 93

R

radians()...eeeerveeeeneeienreee e 88

random().......ccoeeveennenn. 99, 129, 136

randomGaussian().............c.eeen... 99

randomSeed().......ccceeveerrrrrenneennns 99

TECH()eeenereereerireeiiieeeeiieee e 66, 122

1EA() e eeieiieieeie et 68

TEEN().vveenvrererrerirenreeerireeeessrreeeenns 68

resetMatrix()..eveeeereevenreeneennnnn. 109

TOtaAteX()eovveevreeeirreeeeriaeenn 108, 192

TOtAtEY ()evvvevreeeiiieeeeiinenenn 108, 192

TOtAtEZ().eveevreereenreeieeeaeee 108, 192

TOUNA().evenveeereieeieieeie e 89
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S
SAtUTAtion()....eeveeeevreeeernreeeernenenn. 69
saveBytes().....ccoveerreeennenn. 102, 184
$aveStrings()....cooeeevereernnenn 102, 182
SCALC().eevreerieiieeie e, 108
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