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1 .gitignore

pdgem/dynamo . pd . ∗ . png
pdgem/dynamo . pd . ∗ . t i f
pdgem/dynamo . pd . ∗ . wav

5 pdgem/dynamo . pd . ∗ . cue

2 pdgem/audio.pd

#N canvas 326 57 658 592 10 ;
#X obj 289 28 tab l e \$0− s c a l e 5 ;
#X obj 87 7 loadbang ;
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fractaloids pdgem/audio.pd

#N canvas 0 0 450 300 \$0− i n i t 0 ;
5 #X obj 119 13 i n l e t ;

#X obj 56 65 t b b ;
#N canvas 0 0 457 460 \$0− i n i t − s c a l e 0 ;
#X obj 19 19 i n l e t ;
#X obj 19 40 t b b b b b ;

10 #X obj 294 118 random 12 ;
#X obj 294 272 + 40 ;
#X obj 220 118 random 11 ;
#X obj 220 139 t f f ;
#X obj 220 160 +;

15 #X obj 247 161 >=;
#X obj 141 116 random 10 ;
#X obj 141 137 t f f ;
#X obj 141 158 +;
#X obj 141 179 t f f ;

20 #X obj 141 200 +;
#X obj 168 158 >=;
#X obj 168 201 >=;
#X obj 71 137 t f f ;
#X obj 71 158 +;

25 #X obj 71 179 t f f ;
#X obj 71 200 +;
#X obj 98 158 >=;
#X obj 98 201 >=;
#X obj 71 116 random 9 ;

30 #X obj 71 222 t f f ;
#X obj 71 243 +;
#X obj 98 244 >=;
#X obj 19 154 f ;
#X obj 19 175 + 12 ;

35 #X obj 220 272 + 40 ;
#X obj 141 272 + 40 ;
#X obj 71 272 + 40 ;
#X obj 20 272 + 40 ;
#X obj 20 318 pack f f f f f ;

40 #X obj 20 339 l i s t prepend 0 ;
#X obj 20 360 s \$0− s c a l e ;
#X connect 0 0 1 0 ;
#X connect 1 0 25 0 ;
#X connect 1 1 21 0 ;

45 #X connect 1 2 8 0 ;
#X connect 1 3 4 0 ;
#X connect 1 4 2 0 ;
#X connect 2 0 3 0 ;
#X connect 2 0 7 1 ;

50 #X connect 2 0 13 1 ;
#X connect 2 0 19 1 ;
#X connect 2 0 25 1 ;
#X connect 3 0 31 4 ;
#X connect 4 0 5 0 ;

55 #X connect 5 0 6 0 ;
#X connect 5 1 7 0 ;
#X connect 6 0 14 1 ;
#X connect 6 0 20 1 ;
#X connect 6 0 27 0 ;

60 #X connect 7 0 6 1 ;
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#X connect 8 0 9 0 ;
#X connect 9 0 10 0 ;
#X connect 9 1 13 0 ;
#X connect 10 0 11 0 ;

65 #X connect 11 0 12 0 ;
#X connect 11 1 14 0 ;
#X connect 12 0 24 1 ;
#X connect 12 0 28 0 ;
#X connect 13 0 10 1 ;

70 #X connect 14 0 12 1 ;
#X connect 15 0 16 0 ;
#X connect 15 1 19 0 ;
#X connect 16 0 17 0 ;
#X connect 17 0 18 0 ;

75 #X connect 17 1 20 0 ;
#X connect 18 0 22 0 ;
#X connect 19 0 16 1 ;
#X connect 20 0 18 1 ;
#X connect 21 0 15 0 ;

80 #X connect 22 0 23 0 ;
#X connect 22 1 24 0 ;
#X connect 23 0 29 0 ;
#X connect 24 0 23 1 ;
#X connect 25 0 26 0 ;

85 #X connect 26 0 30 0 ;
#X connect 27 0 31 3 ;
#X connect 28 0 31 2 ;
#X connect 29 0 31 1 ;
#X connect 30 0 31 0 ;

90 #X connect 31 0 32 0 ;
#X connect 32 0 33 0 ;
#X r e s t o r e 103 66 pd \$0− i n i t − s c a l e ;
#X obj 56 92 t b b ;
#N canvas 0 0 450 300 \$0− i n i t −ba s s l i n e 0 ;

95 #X obj 16 18 i n l e t ;
#X obj 16 39 t b b ;
#X obj 16 60 f 32 ;
#X obj 16 81 un t i l ;
#X obj 16 102 f 0 ;

100 #X obj 56 102 + 1 ;
#X obj 56 123 mod 32 ;
#X obj 16 144 t b f ;
#X obj 16 275 tabwr i t e \$0−ba s s l i n e ;
#X obj 16 165 random 100 ;

105 #X obj 16 186 >;
#X obj 16 228 random 5 ;
#X obj 35 250 f −1;
#X obj 16 207 s e l 0 1 ;
#X obj 103 102 random 60 ;

110 #X obj 103 123 + 5 ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 1 1 14 0 ;
#X connect 2 0 3 0 ;

115 #X connect 3 0 4 0 ;
#X connect 4 0 5 0 ;
#X connect 4 0 7 0 ;
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#X connect 5 0 6 0 ;
#X connect 6 0 4 1 ;

120 #X connect 7 0 9 0 ;
#X connect 7 1 8 1 ;
#X connect 9 0 10 0 ;
#X connect 10 0 13 0 ;
#X connect 11 0 8 0 ;

125 #X connect 12 0 8 0 ;
#X connect 13 0 11 0 ;
#X connect 13 1 12 0 ;
#X connect 14 0 15 0 ;
#X connect 15 0 10 1 ;

130 #X r e s t o r e 104 93 pd \$0− i n i t −ba s s l i n e ;
#X obj 56 113 t b b ;
#N canvas 0 0 450 300 \$0− i n i t −g l oba l s 0 ;
#X obj 10 11 i n l e t ;
#X obj 10 32 t b b ;

135 #X obj 86 126 swap 15000 ;
#X obj 86 147 / ;
#X obj 86 168 v \$0−tempo ;
#X obj 13 124 v \$0−swing ;
#X obj 13 103 / 400 ;

140 #X obj 87 72 / 5 ;
#X obj 86 105 + 100 ;
#X obj 86 40 random 300 ;
#X obj 13 82 random 150 ;
#X connect 0 0 1 0 ;

145 #X connect 1 0 10 0 ;
#X connect 1 1 9 0 ;
#X connect 2 0 3 0 ;
#X connect 2 1 3 1 ;
#X connect 3 0 4 0 ;

150 #X connect 6 0 5 0 ;
#X connect 7 0 8 0 ;
#X connect 8 0 2 0 ;
#X connect 9 0 7 0 ;
#X connect 10 0 6 0 ;

155 #X r e s t o r e 106 143 pd \$0− i n i t −g l oba l s ;
#X obj 119 281 ou t l e t ;
#X obj 56 144 t b b ;
#N canvas 0 0 450 300 \$0− i n i t −accent 0 ;
#X obj 25 18 i n l e t ;

160 #X obj 25 39 t b b ;
#X obj 25 60 f 32 ;
#X obj 25 81 un t i l ;
#X obj 25 102 f 0 ;
#X obj 57 101 + 1 ;

165 #X obj 57 122 mod 32 ;
#X obj 24 144 t b f ;
#X obj 24 165 random 8 ;
#X obj 24 186 tabwr i t e \$0−accent ;
#X connect 0 0 1 0 ;

170 #X connect 1 0 2 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 5 0 ;
#X connect 4 0 7 0 ;
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175 #X connect 5 0 6 0 ;
#X connect 6 0 4 1 ;
#X connect 7 0 8 0 ;
#X connect 7 1 9 1 ;
#X connect 8 0 9 0 ;

180 #X r e s t o r e 103 115 pd \$0− i n i t −accent ;
#X obj 56 165 t b b ;
#N canvas 0 0 450 300 \$0− i n i t −dubpad 0 ;
#X obj 22 14 i n l e t ;
#X obj 22 35 t b b ;

185 #X obj 22 56 random 16 ;
#X obj 22 77 + 1 ;
#X obj 22 98 v \$0−dubpad− l −de l ;
#X obj 139 53 random 16 ;
#X obj 139 74 + 1 ;

190 #X obj 139 95 v \$0−dubpad−r−de l ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 1 1 5 0 ;
#X connect 2 0 3 0 ;

195 #X connect 3 0 4 0 ;
#X connect 5 0 6 0 ;
#X connect 6 0 7 0 ;
#X r e s t o r e 106 163 pd \$0− i n i t −dubpad ;
#N canvas 0 257 450 300 \$0− i n i t − t r i l i n e 0 ;

200 #X obj 12 16 i n l e t ;
#X obj 12 37 t b b ;
#X obj 12 58 f 32 ;
#X obj 12 79 un t i l ;
#X obj 12 100 f 0 ;

205 #X obj 52 100 + 1 ;
#X obj 52 121 mod 32 ;
#X obj 12 142 t b f ;
#X obj 12 163 random 100 ;
#X obj 12 184 >;

210 #X obj 12 226 random 5 ;
#X obj 31 248 f −1;
#X obj 12 205 s e l 0 1 ;
#X obj 12 273 tabwr i t e \$0− t r i l i n e ;
#X obj 99 121 + 2 ;

215 #X obj 100 97 random 15 ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 1 1 15 0 ;
#X connect 2 0 3 0 ;

220 #X connect 3 0 4 0 ;
#X connect 4 0 5 0 ;
#X connect 4 0 7 0 ;
#X connect 5 0 6 0 ;
#X connect 6 0 4 1 ;

225 #X connect 7 0 8 0 ;
#X connect 7 1 13 1 ;
#X connect 8 0 9 0 ;
#X connect 9 0 12 0 ;
#X connect 10 0 13 0 ;

230 #X connect 11 0 13 0 ;
#X connect 12 0 10 0 ;
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#X connect 12 1 11 0 ;
#X connect 14 0 9 1 ;
#X connect 15 0 14 0 ;

235 #X r e s t o r e 108 189 pd \$0− i n i t − t r i l i n e ;
#X obj 56 195 t b b ;
#X obj 56 216 t b b ;
#N canvas 0 0 450 300 \$0− i n i t − s yn c l i n e 0 ;
#X obj 18 17 i n l e t ;

240 #X obj 19 39 t b b ;
#X obj 19 60 f 32 ;
#X obj 19 81 un t i l ;
#X obj 19 102 f 0 ;
#X obj 59 102 + 1 ;

245 #X obj 59 123 mod 32 ;
#X obj 19 144 t b f ;
#X obj 19 165 random 100 ;
#X obj 19 186 >;
#X obj 38 250 f −1;

250 #X obj 19 207 s e l 0 1 ;
#X obj 19 275 tabwr i t e \$0− s yn c l i n e ;
#X obj 19 228 random 50 ;
#X obj 106 123 + 2 ;
#X obj 106 102 random 20 ;

255 #X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 1 1 15 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 4 0 ;

260 #X connect 4 0 5 0 ;
#X connect 4 0 7 0 ;
#X connect 5 0 6 0 ;
#X connect 6 0 4 1 ;
#X connect 7 0 8 0 ;

265 #X connect 7 1 12 1 ;
#X connect 8 0 9 0 ;
#X connect 9 0 11 0 ;
#X connect 10 0 12 0 ;
#X connect 11 0 13 0 ;

270 #X connect 11 1 10 0 ;
#X connect 13 0 12 0 ;
#X connect 14 0 9 1 ;
#X connect 15 0 14 0 ;
#X r e s t o r e 106 215 pd \$0− i n i t − s yn c l i n e ;

275 #X obj 58 13 i n l e t ;
#X obj 52 280 ou t l e t ;
#X obj 119 40 t b b b ;
#N canvas 0 0 450 300 \$0− i n i t −samples 0 ;
#X obj 14 20 i n l e t ;

280 #X obj 14 41 t b b ;
#X obj 14 72 symbol \$0−breakbeat − l ;
#X obj 34 92 symbol \$0−breakbeat −r ;
#X obj 13 118 pack s s ;
#X msg 13 139 read − r e s i z e breakbeat . wav \$1 \$2 ;

285 #X obj 13 160 s o und f i l e r ;
#X obj 13 181 v \$0−breakbeat − l en ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
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#X connect 1 1 3 0 ;
290 #X connect 2 0 4 0 ;

#X connect 3 0 4 1 ;
#X connect 4 0 5 0 ;
#X connect 5 0 6 0 ;
#X connect 6 0 7 0 ;

295 #X r e s t o r e 247 64 pd \$0− i n i t −samples ;
#X obj 56 245 t b b ;
#N canvas 18 274 450 300 \$0− i n i t − f l a n g e l i n e 0 ;
#X obj 16 18 i n l e t ;
#X obj 16 39 t b b ;

300 #X obj 16 60 f 32 ;
#X obj 16 81 un t i l ;
#X obj 16 102 f 0 ;
#X obj 56 102 + 1 ;
#X obj 56 123 mod 32 ;

305 #X obj 16 144 t b f ;
#X obj 16 165 random 100 ;
#X obj 16 186 >;
#X obj 16 228 random 5 ;
#X obj 35 250 f −1;

310 #X obj 16 207 s e l 0 1 ;
#X obj 16 275 tabwr i t e \$0− f l a n g e l i n e ;
#X obj 103 123 + 50 ;
#X obj 103 102 random 50 ;
#X connect 0 0 1 0 ;

315 #X connect 1 0 2 0 ;
#X connect 1 1 15 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 5 0 ;

320 #X connect 4 0 7 0 ;
#X connect 5 0 6 0 ;
#X connect 6 0 4 1 ;
#X connect 7 0 8 0 ;
#X connect 7 1 13 1 ;

325 #X connect 8 0 9 0 ;
#X connect 9 0 12 0 ;
#X connect 10 0 13 0 ;
#X connect 11 0 13 0 ;
#X connect 12 0 10 0 ;

330 #X connect 12 1 11 0 ;
#X connect 14 0 9 1 ;
#X connect 15 0 14 0 ;
#X r e s t o r e 106 241 pd \$0− i n i t − f l a n g e l i n e ;
#X obj 360 284 ou t l e t ;

335 #X connect 0 0 18 0 ;
#X connect 1 0 3 0 ;
#X connect 1 1 2 0 ;
#X connect 3 0 5 0 ;
#X connect 3 1 4 0 ;

340 #X connect 5 0 8 0 ;
#X connect 5 1 9 0 ;
#X connect 8 0 10 0 ;
#X connect 8 1 6 0 ;
#X connect 10 0 13 0 ;

345 #X connect 10 1 11 0 ;
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#X connect 13 0 14 0 ;
#X connect 13 1 12 0 ;
#X connect 14 0 20 0 ;
#X connect 14 1 15 0 ;

350 #X connect 16 0 1 0 ;
#X connect 18 0 7 0 ;
#X connect 18 1 1 0 ;
#X connect 18 2 19 0 ;
#X connect 20 0 17 0 ;

355 #X connect 20 1 21 0 ;
#X connect 20 1 22 0 ;
#X r e s t o r e 12 45 pd \$0− i n i t ;
#X obj 51 22 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144 −1
−1;

360 #X obj 288 50 tab l e \$0−ba s s l i n e 32 ;
#X obj 289 98 value \$0−tempo ;
#N canvas 0 0 450 300 \$0− c l o ck 0 ;
#X obj 162 8 i n l e t ;
#X obj 22 92 metro ;

365 #X obj 21 37 t b b b ;
#X obj 50 63 v \$0−tempo ;
#X obj 22 119 f 0 ;
#X obj 66 92 f 0 ;
#X obj 21 266 ou t l e t ;

370 #X obj 21 244 f 0 ;
#X obj 53 244 + 1 ;
#X obj 54 119 ==;
#X obj 22 141 s e l 0 1 ;
#X obj 31 221 de lay ;

375 #X obj 41 160 t b b ;
#X obj 40 181 v \$0−swing ;
#X obj 40 202 ∗ ;
#X obj 67 201 v \$0−tempo ;
#X obj 34 6 i n l e t ;

380 #X connect 0 0 2 0 ;
#X connect 1 0 4 0 ;
#X connect 2 0 1 0 ;
#X connect 2 1 3 0 ;
#X connect 2 2 5 0 ;

385 #X connect 3 0 1 1 ;
#X connect 4 0 9 0 ;
#X connect 4 0 10 0 ;
#X connect 5 0 4 1 ;
#X connect 5 0 7 1 ;

390 #X connect 7 0 8 0 ;
#X connect 7 0 6 0 ;
#X connect 8 0 7 1 ;
#X connect 9 0 4 1 ;
#X connect 10 0 7 0 ;

395 #X connect 10 1 12 0 ;
#X connect 11 0 7 0 ;
#X connect 12 0 13 0 ;
#X connect 12 1 15 0 ;
#X connect 13 0 14 0 ;

400 #X connect 14 0 11 0 ;
#X connect 15 0 14 1 ;
#X connect 16 0 3 0 ;
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#X r e s t o r e 54 113 pd \$0− c l o ck ;
#N canvas 0 0 450 681 \$0−b a s s i s t 0 ;

405 #X obj 59 2 i n l e t ;
#X obj 59 101 tabread \$0−ba s s l i n e ;
#X obj 59 122 s e l −1;
#X obj 56 150 tabread \$0− s c a l e ;
#X obj 56 171 − 12 ;

410 #X obj 56 268 pack f f ;
#X obj 101 208 v \$0−tempo ;
#X obj 56 189 t f b b ;
#X obj 69 226 random ;
#X obj 69 247 / 4 ;

415 #X obj 56 289 v l i n e ˜ ;
#X obj 56 310 mtof ˜ ;
#X obj 56 331 phasor ˜ ;
#X obj 51 473 −˜ 0 . 2 5 ;
#X obj 51 494 cos ˜ ;

420 #X obj 3 642 ou t l e t ˜ ;
#X obj 78 381 cos ˜ ;
#X obj 78 360 ∗˜ 2 ;
#X obj 182 20 i n l e t ;
#X obj 262 19 i n l e t ;

425 #X obj 364 17 i n l e t ;
#X obj 182 41 t b b ;
#X obj 209 66 v \$0−tempo ;
#X obj 183 90 random 16 ;
#X obj 183 111 + 1 ;

430 #X obj 183 132 ∗ ;
#X obj 183 195 v l i n e ˜ ;
#X obj 183 216 ∗˜ ;
#X obj 183 237 lop ˜ 25 ;
#X obj 128 381 cos ˜ ;

435 #X obj 262 41 t b b ;
#X obj 289 66 v \$0−tempo ;
#X obj 263 90 random 16 ;
#X obj 263 111 + 1 ;
#X obj 263 132 ∗ ;

440 #X obj 263 195 v l i n e ˜ ;
#X obj 263 216 ∗˜ ;
#X obj 263 237 lop ˜ 25 ;
#X obj 208 381 cos ˜ ;
#X obj 208 360 ∗˜ 5 ;

445 #X obj 362 41 t b b ;
#X obj 389 66 v \$0−tempo ;
#X obj 363 90 random 16 ;
#X obj 363 111 + 1 ;
#X obj 363 132 ∗ ;

450 #X obj 363 195 v l i n e ˜ ;
#X obj 363 216 ∗˜ ;
#X obj 363 237 lop ˜ 25 ;
#X obj 308 381 cos ˜ ;
#X obj 308 402 ∗˜ ;

455 #X obj 308 360 ∗˜ 6 ;
#X msg 363 174 2 \ , 0 \$1 ;
#X obj 308 423 expr ˜ 0 .2 ∗ tanh ( $v1 ) ;
#X obj 208 422 ∗˜ ;
#X obj 138 442 ∗˜ ;
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460 #X msg 263 174 2 \ , 0 \$1 ;
#X msg 183 174 2 \ , 0 \$1 ;
#X obj 78 402 ∗˜ 0 . 3 ;
#X obj 363 153 / 4 ;
#X obj 263 153 / 4 ;

465 #X obj 183 153 / 4 ;
#X obj 208 443 expr ˜ 0 .2 ∗ tanh ( $v1 ) ;
#X obj 138 463 expr ˜ 0 .2 ∗ tanh ( $v1 ) ;
#X obj 128 360 ∗˜ 7 ;
#X obj 3 360 −˜ 0 . 2 5 ;

470 #X obj 3 381 cos ˜ ;
#X obj 2 581 expr ˜ tanh ( $v1 ) ;
#X obj 107 612 expr ˜ tanh ( $v1 ) ;
#X obj 106 543 ∗˜ ;
#X obj 59 23 t f b ;

475 #X obj 284 494 v \$0−tempo ;
#X msg 284 553 2 \ , 0 \$1 ;
#X obj 284 577 v l i n e ˜ ;
#X obj 284 598 ∗˜ ;
#X obj 284 619 lop ˜ 25 ;

480 #X obj 106 568 vc f ˜ 50 ;
#X obj 3 402 ∗˜ 2 ;
#X obj 146 517 ∗˜ 8 ;
#X obj 284 472 t b b ;
#X obj 284 524 ∗ ;

485 #X obj 314 513 random 4 ;
#X obj 314 534 + 1 ;
#X obj 59 45 mod 64 ;
#X obj 101 82 − 32 ;
#X obj 58 64 moses 4 7 . 5 ;

490 #X obj 106 589 ∗˜ 15 ;
#X obj 58 82 mod 16 ;
#X obj 4 7 i n l e t ;
#X obj 199 495 route bas s fx ;
#X obj 199 516 v l i n e ˜ ;

495 #X obj 109 639 ∗˜ ;
#X obj 109 660 ou t l e t ˜ ;
#X connect 0 0 69 0 ;
#X connect 1 0 2 0 ;
#X connect 2 1 3 0 ;

500 #X connect 2 1 78 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 7 0 ;
#X connect 5 0 10 0 ;
#X connect 6 0 8 1 ;

505 #X connect 7 0 5 0 ;
#X connect 7 1 8 0 ;
#X connect 7 2 6 0 ;
#X connect 8 0 9 0 ;
#X connect 9 0 5 1 ;

510 #X connect 10 0 11 0 ;
#X connect 11 0 12 0 ;
#X connect 11 0 77 0 ;
#X connect 12 0 13 0 ;
#X connect 12 0 17 0 ;

515 #X connect 12 0 39 0 ;
#X connect 12 0 50 0 ;
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#X connect 12 0 63 0 ;
#X connect 12 0 64 0 ;
#X connect 13 0 14 0 ;

520 #X connect 14 0 68 0 ;
#X connect 14 0 66 0 ;
#X connect 16 0 57 0 ;
#X connect 17 0 16 0 ;
#X connect 18 0 21 0 ;

525 #X connect 19 0 30 0 ;
#X connect 20 0 40 0 ;
#X connect 21 0 23 0 ;
#X connect 21 1 22 0 ;
#X connect 22 0 25 1 ;

530 #X connect 23 0 24 0 ;
#X connect 24 0 25 0 ;
#X connect 25 0 60 0 ;
#X connect 26 0 27 0 ;
#X connect 26 0 27 1 ;

535 #X connect 27 0 28 0 ;
#X connect 28 0 54 1 ;
#X connect 29 0 54 0 ;
#X connect 30 0 32 0 ;
#X connect 30 1 31 0 ;

540 #X connect 31 0 34 1 ;
#X connect 32 0 33 0 ;
#X connect 33 0 34 0 ;
#X connect 34 0 59 0 ;
#X connect 35 0 36 0 ;

545 #X connect 35 0 36 1 ;
#X connect 36 0 37 0 ;
#X connect 37 0 53 1 ;
#X connect 38 0 53 0 ;
#X connect 39 0 38 0 ;

550 #X connect 40 0 42 0 ;
#X connect 40 1 41 0 ;
#X connect 41 0 44 1 ;
#X connect 42 0 43 0 ;
#X connect 43 0 44 0 ;

555 #X connect 44 0 58 0 ;
#X connect 45 0 46 0 ;
#X connect 45 0 46 1 ;
#X connect 46 0 47 0 ;
#X connect 47 0 49 1 ;

560 #X connect 48 0 49 0 ;
#X connect 49 0 52 0 ;
#X connect 50 0 48 0 ;
#X connect 51 0 45 0 ;
#X connect 52 0 13 0 ;

565 #X connect 53 0 61 0 ;
#X connect 54 0 62 0 ;
#X connect 55 0 35 0 ;
#X connect 56 0 26 0 ;
#X connect 57 0 13 0 ;

570 #X connect 58 0 51 0 ;
#X connect 59 0 55 0 ;
#X connect 60 0 56 0 ;
#X connect 61 0 13 0 ;
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#X connect 62 0 13 0 ;
575 #X connect 63 0 29 0 ;

#X connect 64 0 65 0 ;
#X connect 65 0 76 0 ;
#X connect 66 0 15 0 ;
#X connect 66 0 90 0 ;

580 #X connect 67 0 66 0 ;
#X connect 68 0 75 0 ;
#X connect 69 0 82 0 ;
#X connect 70 0 79 0 ;
#X connect 71 0 72 0 ;

585 #X connect 72 0 73 0 ;
#X connect 72 0 73 1 ;
#X connect 73 0 74 0 ;
#X connect 74 0 68 1 ;
#X connect 75 0 85 0 ;

590 #X connect 76 0 66 0 ;
#X connect 77 0 75 1 ;
#X connect 78 0 70 0 ;
#X connect 78 1 80 0 ;
#X connect 79 0 71 0 ;

595 #X connect 80 0 81 0 ;
#X connect 81 0 79 1 ;
#X connect 82 0 84 0 ;
#X connect 83 0 1 0 ;
#X connect 84 0 86 0 ;

600 #X connect 84 1 83 0 ;
#X connect 85 0 67 0 ;
#X connect 86 0 1 0 ;
#X connect 87 0 88 0 ;
#X connect 88 0 89 0 ;

605 #X connect 89 0 90 1 ;
#X connect 90 0 91 0 ;
#X r e s t o r e 158 212 pd \$0−b a s s i s t ;
#X obj 110 369 dac ˜ ;
#N canvas 0 0 450 300 \$0−drummer 0 ;

610 #X obj 22 19 i n l e t ;
#X obj 22 40 t f f f f ;
#N canvas 0 0 432 362 \$0−k ick 0 ;
#X obj 16 18 i n l e t ;
#X obj 16 39 mod 4 ;

615 #X obj 16 60 s e l 0 ;
#X obj 16 102 v l i n e ˜ ;
#X obj 16 123 ∗˜ ;
#X obj 16 144 ∗˜ ;
#X obj 16 186 −˜ 0 . 2 5 ;

620 #X obj 16 207 cos ˜ ;
#X obj 16 296 ou t l e t ˜ ;
#X msg 16 81 1 \ , 0 150 ;
#X obj 16 165 ∗˜ 10 ;
#X connect 0 0 1 0 ;

625 #X connect 1 0 2 0 ;
#X connect 2 0 9 0 ;
#X connect 3 0 4 0 ;
#X connect 3 0 4 1 ;
#X connect 3 0 5 1 ;

630 #X connect 4 0 5 0 ;
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#X connect 5 0 10 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 8 0 ;
#X connect 9 0 3 0 ;

635 #X connect 10 0 6 0 ;
#X r e s t o r e 22 113 pd \$0−k ick ;
#X obj 22 164 ou t l e t ˜ ;
#N canvas 4 0 446 470 \$0−hihat 0 ;
#X obj 15 15 i n l e t ;

640 #X obj 15 36 mod 8 ;
#X obj 15 57 t f f ;
#X obj 15 78 mod 4 ;
#X obj 15 99 s e l 2 ;
#X obj 15 141 > 0 ;

645 #X obj 86 98 b ;
#X obj 86 140 == 0 ;
#X obj 31 168 s e l 0 1 ;
#X obj 32 231 v \$0−tempo ;
#X obj 32 252 / 4 ;

650 #X msg 32 273 1 \ , 0 \$1 ;
#X obj 32 294 v l i n e ˜ ;
#X obj 32 315 ∗˜ ;
#X obj 32 336 ∗˜ ;
#X obj 31 379 ∗˜ ;

655 #X obj 255 248 no i s e ˜ ;
#X obj 31 400 ou t l e t ˜ ;
#X msg 102 276 1 \ , 0 \$1 ;
#X obj 102 297 v l i n e ˜ ;
#X obj 102 318 ∗˜ ;

660 #X obj 102 231 v \$0−tempo ;
#X obj 32 355 lop ˜ 50 ;
#X obj 180 342 hip ˜ 4000 ;
#X obj 91 379 ∗˜ ;
#X obj 91 400 ou t l e t ˜ ;

665 #X obj 252 345 hip ˜ 4000 ;
#X obj 265 268 no i s e ˜ ;
#X obj 275 288 no i s e ˜ ;
#X obj 285 308 no i s e ˜ ;
#X obj 86 119 random 32 ;

670 #X obj 15 120 random 32 ;
#X obj 31 202 t b b ;
#X obj 69 206 random 16 ;
#X obj 60 251 + 1 ;
#X obj 134 206 t b b ;

675 #X obj 102 255 ∗ ;
#X obj 174 232 random 16 ;
#X obj 174 253 / 8 ;
#X obj 180 362 hip ˜ 4000 ;
#X obj 252 365 hip ˜ 4000 ;

680 #X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 2 0 3 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 31 0 ;

685 #X connect 4 1 6 0 ;
#X connect 5 0 8 0 ;
#X connect 6 0 30 0 ;
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#X connect 7 0 8 0 ;
#X connect 8 0 32 0 ;

690 #X connect 8 1 35 0 ;
#X connect 9 0 10 0 ;
#X connect 10 0 11 0 ;
#X connect 11 0 12 0 ;
#X connect 12 0 13 0 ;

695 #X connect 12 0 13 1 ;
#X connect 13 0 14 0 ;
#X connect 13 0 14 1 ;
#X connect 14 0 22 0 ;
#X connect 15 0 17 0 ;

700 #X connect 16 0 23 0 ;
#X connect 16 0 26 0 ;
#X connect 18 0 19 0 ;
#X connect 19 0 20 0 ;
#X connect 19 0 20 1 ;

705 #X connect 20 0 22 0 ;
#X connect 21 0 36 0 ;
#X connect 22 0 15 0 ;
#X connect 22 0 24 0 ;
#X connect 23 0 39 0 ;

710 #X connect 24 0 25 0 ;
#X connect 26 0 40 0 ;
#X connect 27 0 23 0 ;
#X connect 27 0 26 0 ;
#X connect 28 0 23 0 ;

715 #X connect 29 0 26 0 ;
#X connect 30 0 7 0 ;
#X connect 31 0 5 0 ;
#X connect 32 0 9 0 ;
#X connect 32 1 33 0 ;

720 #X connect 33 0 34 0 ;
#X connect 34 0 10 1 ;
#X connect 35 0 21 0 ;
#X connect 35 1 37 0 ;
#X connect 36 0 18 0 ;

725 #X connect 37 0 38 0 ;
#X connect 38 0 36 1 ;
#X connect 39 0 15 1 ;
#X connect 40 0 24 1 ;
#X r e s t o r e 385 111 pd \$0−hihat ;

730 #X obj 385 162 ou t l e t ˜ ;
#X obj 445 162 ou t l e t ˜ ;
#N canvas 0 0 1066 589 \$0− snare 0 ;
#X obj 9 4 i n l e t ;
#X obj 44 171 no i s e ˜ ;

735 #X obj 179 218 v l i n e ˜ ;
#X obj 178 242 ∗˜ ;
#X obj 178 262 ∗˜ ;
#X obj 48 310 ∗˜ ;
#X obj 97 212 v l i n e ˜ ;

740 #X obj 47 258 vc f ˜ 2 . 5 ;
#X obj 103 231 v l i n e ˜ ;
#X obj 53 277 vc f ˜ 2 . 5 ;
#X obj 54 191 no i s e ˜ ;
#X obj 79 311 ∗˜ ;
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745 #X obj 209 238 v l i n e ˜ ;
#X obj 208 262 ∗˜ ;
#X obj 208 282 ∗˜ ;
#X obj 104 120 t f f f f ;
#X obj 78 145 ∗ 1000 ;

750 #X msg 212 169 1 1 \ , 0 \$1 1 ;
#X msg 233 192 1 1 \ , 0 \$1 1 ;
#X obj 219 140 ∗ 500 ;
#X obj 179 140 ∗ 600 ;
#X obj 128 145 ∗ 800 ;

755 #X msg 97 171 1500 1 \ , 300 \$1 1 ;
#X msg 103 190 2500 1 \ , 100 \$1 1 ;
#X obj 57 332 +˜;
#X obj 472 172 h i l b e r t ˜ ;
#X obj 466 210 complex−mod˜ ;

760 #X obj 544 188 s i g ˜ 175 ;
#X obj 467 93 phasor ˜ 111 ;
#X obj 557 209 complex−mod˜ ;
#X obj 635 186 s i g ˜ 224 ;
#X obj 313 211 osc ˜ 330 ;

765 #X obj 404 211 osc ˜ 180 ;
#X obj 588 323 ∗˜ ;
#X obj 473 322 ∗˜ ;
#X obj 408 321 ∗˜ ;
#X obj 332 257 v l i n e ˜ ;

770 #X obj 316 319 ∗˜ ;
#X obj 331 279 ∗˜ ;
#X obj 332 299 ∗˜ ;
#X obj 425 257 v l i n e ˜ ;
#X obj 424 279 ∗˜ ;

775 #X obj 425 299 ∗˜ ;
#X obj 512 257 v l i n e ˜ ;
#X obj 511 279 ∗˜ ;
#X obj 512 299 ∗˜ ;
#X obj 595 257 v l i n e ˜ ;

780 #X obj 594 279 ∗˜ ;
#X obj 595 299 ∗˜ ;
#X msg 332 236 1 1 \ , 0 \$1 1 ;
#X msg 425 236 1 1 \ , 0 \$1 1 ;
#X msg 512 236 1 1 \ , 0 \$1 1 ;

785 #X msg 595 236 1 1 \ , 0 \$1 1 ;
#X msg 521 144 bang ;
#X obj 304 139 ∗ 500 ;
#X obj 344 141 ∗ 800 ;
#X obj 384 139 ∗ 1000 ;

790 #X obj 401 117 ∗ 1600 ;
#X obj 246 550 ou t l e t ˜ ;
#X obj 410 549 ou t l e t ˜ ;
#X obj 467 119 expr ˜ i f ( $v1<0.5 \ , $v1 −0.5 \ , 0.5− $v1 ) ;
#X obj 714 181 no i s e ˜ ;

795 #X obj 849 228 v l i n e ˜ ;
#X obj 848 252 ∗˜ ;
#X obj 848 272 ∗˜ ;
#X obj 718 320 ∗˜ ;
#X obj 767 222 v l i n e ˜ ;

800 #X obj 717 268 vc f ˜ 2 . 5 ;
#X obj 773 241 v l i n e ˜ ;
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#X obj 723 287 vc f ˜ 2 . 5 ;
#X obj 724 201 no i s e ˜ ;
#X obj 749 321 ∗˜ ;

805 #X obj 879 248 v l i n e ˜ ;
#X obj 878 272 ∗˜ ;
#X obj 878 292 ∗˜ ;
#X obj 787 111 t f f f f ;
#X obj 758 155 ∗ 1000 ;

810 #X msg 882 179 1 1 \ , 0 \$1 1 ;
#X msg 903 202 1 1 \ , 0 \$1 1 ;
#X obj 899 150 ∗ 500 ;
#X obj 859 150 ∗ 600 ;
#X obj 808 155 ∗ 800 ;

815 #X msg 767 181 1500 1 \ , 300 \$1 1 ;
#X msg 773 200 2500 1 \ , 100 \$1 1 ;
#X obj 727 342 +˜;
#X obj 306 94 t f f f f b f ;
#X obj 384 192 + 180 ;

820 #X obj 325 191 + 330 ;
#X obj 362 162 ∗ 100 ;
#X obj 246 476 expr ˜ tanh ( $v2∗5+4∗$v1 ) \ ; tanh ( $v2∗5+4∗$v3 ) ;
#X obj 102 103 / 200 ;
#X obj 8 30 mod 8 ;

825 #X obj 8 50 s e l 4 ;
#X obj 8 72 random 50 ;
#X obj 8 93 + 50 ;
#X obj 87 7 b ;
#X obj 87 28 random 4 ;

830 #X obj 87 49 s e l 0 ;
#X obj 87 70 random 30 ;
#X obj 87 88 + 10 ;
#X obj 520 404 ∗˜ 3 ;
#X obj 117 389 ∗˜ 3 ;

835 #X obj 431 399 ∗˜ 1 ;
#X connect 0 0 91 0 ;
#X connect 1 0 7 0 ;
#X connect 2 0 3 0 ;
#X connect 2 0 3 1 ;

840 #X connect 3 0 4 0 ;
#X connect 3 0 4 1 ;
#X connect 4 0 5 1 ;
#X connect 5 0 24 0 ;
#X connect 6 0 7 1 ;

845 #X connect 7 0 5 0 ;
#X connect 8 0 9 1 ;
#X connect 9 0 11 0 ;
#X connect 10 0 9 0 ;
#X connect 11 0 24 1 ;

850 #X connect 12 0 13 0 ;
#X connect 12 0 13 1 ;
#X connect 13 0 14 0 ;
#X connect 13 0 14 1 ;
#X connect 14 0 11 1 ;

855 #X connect 15 0 16 0 ;
#X connect 15 1 21 0 ;
#X connect 15 2 20 0 ;
#X connect 15 3 19 0 ;

17



fractaloids pdgem/audio.pd

#X connect 16 0 22 0 ;
860 #X connect 17 0 2 0 ;

#X connect 18 0 12 0 ;
#X connect 19 0 18 0 ;
#X connect 20 0 17 0 ;
#X connect 21 0 23 0 ;

865 #X connect 22 0 6 0 ;
#X connect 23 0 8 0 ;
#X connect 24 0 101 0 ;
#X connect 25 0 26 0 ;
#X connect 25 0 29 0 ;

870 #X connect 25 1 26 1 ;
#X connect 25 1 29 1 ;
#X connect 26 0 34 0 ;
#X connect 27 0 26 2 ;
#X connect 28 0 60 0 ;

875 #X connect 29 0 33 0 ;
#X connect 30 0 29 2 ;
#X connect 31 0 37 0 ;
#X connect 32 0 35 0 ;
#X connect 33 0 102 0 ;

880 #X connect 34 0 102 0 ;
#X connect 35 0 102 0 ;
#X connect 36 0 38 0 ;
#X connect 36 0 38 1 ;
#X connect 37 0 102 0 ;

885 #X connect 38 0 39 0 ;
#X connect 38 0 39 1 ;
#X connect 39 0 37 1 ;
#X connect 40 0 41 0 ;
#X connect 40 0 41 1 ;

890 #X connect 41 0 42 0 ;
#X connect 41 0 42 1 ;
#X connect 42 0 35 1 ;
#X connect 43 0 44 0 ;
#X connect 43 0 44 1 ;

895 #X connect 44 0 45 0 ;
#X connect 44 0 45 1 ;
#X connect 45 0 34 1 ;
#X connect 46 0 47 0 ;
#X connect 46 0 47 1 ;

900 #X connect 47 0 48 0 ;
#X connect 47 0 48 1 ;
#X connect 48 0 33 1 ;
#X connect 49 0 36 0 ;
#X connect 50 0 40 0 ;

905 #X connect 51 0 43 0 ;
#X connect 52 0 46 0 ;
#X connect 53 0 25 1 ;
#X connect 54 0 49 0 ;
#X connect 55 0 50 0 ;

910 #X connect 56 0 51 0 ;
#X connect 57 0 52 0 ;
#X connect 60 0 25 0 ;
#X connect 61 0 67 0 ;
#X connect 62 0 63 0 ;

915 #X connect 62 0 63 1 ;

18



fractaloids pdgem/audio.pd

#X connect 63 0 64 0 ;
#X connect 63 0 64 1 ;
#X connect 64 0 65 1 ;
#X connect 65 0 84 0 ;

920 #X connect 66 0 67 1 ;
#X connect 67 0 65 0 ;
#X connect 68 0 69 1 ;
#X connect 69 0 71 0 ;
#X connect 70 0 69 0 ;

925 #X connect 71 0 84 1 ;
#X connect 72 0 73 0 ;
#X connect 72 0 73 1 ;
#X connect 73 0 74 0 ;
#X connect 73 0 74 1 ;

930 #X connect 74 0 71 1 ;
#X connect 75 0 76 0 ;
#X connect 75 1 81 0 ;
#X connect 75 2 80 0 ;
#X connect 75 3 79 0 ;

935 #X connect 76 0 82 0 ;
#X connect 77 0 62 0 ;
#X connect 78 0 72 0 ;
#X connect 79 0 78 0 ;
#X connect 80 0 77 0 ;

940 #X connect 81 0 83 0 ;
#X connect 82 0 66 0 ;
#X connect 83 0 68 0 ;
#X connect 84 0 100 0 ;
#X connect 85 0 54 0 ;

945 #X connect 85 1 55 0 ;
#X connect 85 2 56 0 ;
#X connect 85 3 57 0 ;
#X connect 85 4 53 0 ;
#X connect 85 5 88 0 ;

950 #X connect 86 0 32 0 ;
#X connect 87 0 31 0 ;
#X connect 88 0 87 0 ;
#X connect 88 0 86 0 ;
#X connect 89 0 58 0 ;

955 #X connect 89 1 59 0 ;
#X connect 90 0 15 0 ;
#X connect 90 0 75 0 ;
#X connect 90 0 85 0 ;
#X connect 91 0 92 0 ;

960 #X connect 92 0 93 0 ;
#X connect 92 1 95 0 ;
#X connect 93 0 94 0 ;
#X connect 94 0 90 0 ;
#X connect 95 0 96 0 ;

965 #X connect 96 0 97 0 ;
#X connect 97 0 98 0 ;
#X connect 98 0 99 0 ;
#X connect 99 0 90 0 ;
#X connect 100 0 89 2 ;

970 #X connect 101 0 89 0 ;
#X connect 102 0 89 1 ;
#X r e s t o r e 135 112 pd \$0− snare ;
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#X obj 135 165 ou t l e t ˜ ;
#X obj 205 165 ou t l e t ˜ ;

975 #N canvas 0 0 975 620 \$0−c lap 0 ;
#X obj 244 70 no i s e ˜ ;
#X obj −50 501 ∗˜ ;
#X obj −20 466 ∗˜ ;
#X obj 184 317 ∗˜ 0 . 8 ;

980 #X obj 29 497 ∗˜ 0 . 2 ;
#X obj −36 215 de l 30 ;
#X obj −11 247 de l 20 ;
#X obj 6 282 de l 15 ;
#X obj 25 320 de l 10 ;

985 #X obj 80 284 ∗˜ 0 . 1 ;
#X obj 134 254 bp˜ 1300 10 ;
#X obj 302 254 bp˜ 700 10 ;
#X obj 224 254 bp˜ 2500 4 ;
#X obj −42 531 bp˜ 2700 2 ;

990 #X obj 195 115 hip ˜ 300 ;
#X obj −191 384 ∗˜ ;
#X obj −190 335 v l i n e ˜ ;
#X obj −190 359 ∗˜ ;
#X obj −100 381 ∗˜ ;

995 #X obj −99 332 v l i n e ˜ ;
#X obj −99 356 ∗˜ ;
#X obj −96 286 bang ;
#X obj 52 254 lop ˜ 10000 ;
#X obj −90 132 t b f ;

1000 #X obj −174 158 ∗ 100 ;
#X obj −122 157 ∗ 13 ;
#X obj −175 181 + 1000 ;
#X obj −122 181 + 1000 ;
#X obj −36 159 ∗ 25 ;

1005 #X obj 45 156 ∗ 7 ;
#X obj 45 180 + 100 ;
#X obj −37 182 + 800 ;
#X obj −89 110 + 100 ;
#X obj −389 50 no i s e ˜ ;

1010 #X obj −252 312 ∗˜ 0 . 8 ;
#X obj −356 279 ∗˜ 0 . 1 ;
#X obj −338 250 bp˜ 1300 10 ;
#X obj −170 250 bp˜ 700 10 ;
#X obj −248 250 bp˜ 2500 4 ;

1015 #X obj −241 110 hip ˜ 300 ;
#X obj −420 250 lop ˜ 10000 ;
#X obj −254 503 ∗˜ ;
#X obj −229 454 ∗˜ ;
#X obj −175 499 ∗˜ 0 . 2 ;

1020 #X obj −246 533 bp˜ 2700 2 ;
#X obj −33 55 no i s e ˜ ;
#X obj −144 10 i n l e t ;
#X obj −246 581 ou t l e t ˜ ;
#X obj −246 554 expr ˜ tanh ( $v1 ) ;

1025 #X obj −42 582 ou t l e t ˜ ;
#X obj −42 555 expr ˜ tanh ( $v1 ) ;
#X msg −97 309 1 .3 3 \ , 0 100 3 ;
#X msg −198 308 1 .3 1 \ , 0 800 1 ;
#X obj −90 89 ∗ 2 ;
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1030 #X obj −144 31 mod 8 ;
#X obj −144 52 s e l 4 ;
#X obj −144 73 f 50 ;
#X connect 0 0 14 0 ;
#X connect 0 0 22 0 ;

1035 #X connect 1 0 13 0 ;
#X connect 2 0 1 1 ;
#X connect 2 0 4 0 ;
#X connect 3 0 2 1 ;
#X connect 4 0 13 0 ;

1040 #X connect 5 0 6 0 ;
#X connect 5 0 21 0 ;
#X connect 6 0 7 0 ;
#X connect 6 0 21 0 ;
#X connect 7 0 8 0 ;

1045 #X connect 7 0 21 0 ;
#X connect 8 0 21 0 ;
#X connect 9 0 3 0 ;
#X connect 10 0 3 0 ;
#X connect 11 0 3 0 ;

1050 #X connect 12 0 3 0 ;
#X connect 13 0 50 0 ;
#X connect 14 0 10 0 ;
#X connect 14 0 11 0 ;
#X connect 14 0 12 0 ;

1055 #X connect 15 0 2 0 ;
#X connect 15 0 42 1 ;
#X connect 16 0 17 0 ;
#X connect 16 0 17 1 ;
#X connect 17 0 15 0 ;

1060 #X connect 17 0 15 1 ;
#X connect 18 0 1 0 ;
#X connect 18 0 41 1 ;
#X connect 19 0 20 0 ;
#X connect 19 0 20 1 ;

1065 #X connect 20 0 18 0 ;
#X connect 20 0 18 1 ;
#X connect 21 0 51 0 ;
#X connect 22 0 9 0 ;
#X connect 23 0 5 0 ;

1070 #X connect 23 0 52 0 ;
#X connect 23 0 21 0 ;
#X connect 23 1 29 0 ;
#X connect 23 1 28 0 ;
#X connect 23 1 25 0 ;

1075 #X connect 23 1 24 0 ;
#X connect 24 0 26 0 ;
#X connect 25 0 27 0 ;
#X connect 26 0 22 1 ;
#X connect 26 0 40 1 ;

1080 #X connect 27 0 10 1 ;
#X connect 27 0 36 1 ;
#X connect 28 0 31 0 ;
#X connect 29 0 30 0 ;
#X connect 30 0 11 1 ;

1085 #X connect 30 0 37 1 ;
#X connect 31 0 12 1 ;
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#X connect 31 0 38 1 ;
#X connect 32 0 23 0 ;
#X connect 33 0 39 0 ;

1090 #X connect 33 0 40 0 ;
#X connect 34 0 42 0 ;
#X connect 35 0 34 0 ;
#X connect 36 0 34 0 ;
#X connect 37 0 34 0 ;

1095 #X connect 38 0 34 0 ;
#X connect 39 0 36 0 ;
#X connect 39 0 37 0 ;
#X connect 39 0 38 0 ;
#X connect 40 0 35 0 ;

1100 #X connect 41 0 44 0 ;
#X connect 42 0 43 0 ;
#X connect 42 0 41 0 ;
#X connect 43 0 44 0 ;
#X connect 44 0 48 0 ;

1105 #X connect 45 0 14 0 ;
#X connect 45 0 39 0 ;
#X connect 45 0 40 0 ;
#X connect 45 0 22 0 ;
#X connect 46 0 54 0 ;

1110 #X connect 48 0 47 0 ;
#X connect 50 0 49 0 ;
#X connect 51 0 19 0 ;
#X connect 52 0 16 0 ;
#X connect 53 0 32 0 ;

1115 #X connect 54 0 55 0 ;
#X connect 55 0 56 0 ;
#X connect 56 0 53 0 ;
#X r e s t o r e 250 112 pd \$0−c lap ;
#X obj 261 164 ou t l e t ˜ ;

1120 #X obj 331 164 ou t l e t ˜ ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 1 1 7 0 ;
#X connect 1 2 10 0 ;

1125 #X connect 1 3 4 0 ;
#X connect 2 0 3 0 ;
#X connect 4 0 5 0 ;
#X connect 4 1 6 0 ;
#X connect 7 0 8 0 ;

1130 #X connect 7 1 9 0 ;
#X connect 10 0 11 0 ;
#X connect 10 1 12 0 ;
#X r e s t o r e 40 313 pd \$0−drummer ;
#X obj 288 73 tab l e \$0−accent 32 ;

1135 #N canvas 0 0 450 300 \$0−accentuate 0 ;
#X obj 18 14 i n l e t ;
#X obj 18 56 tabread \$0−accent ;
#X obj 18 77 s e l 0 1 2 3 4 5 6 7 ;
#X obj 18 98 ou t l e t ;

1140 #X obj 25 119 ou t l e t ;
#X obj 33 142 ou t l e t ;
#X obj 45 167 ou t l e t ;
#X obj 68 98 ou t l e t ;
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#X obj 75 119 ou t l e t ;
1145 #X obj 83 142 ou t l e t ;

#X obj 95 167 ou t l e t ;
#X obj 18 35 mod 32 ;
#X connect 0 0 11 0 ;
#X connect 1 0 2 0 ;

1150 #X connect 2 0 3 0 ;
#X connect 2 1 4 0 ;
#X connect 2 2 5 0 ;
#X connect 2 3 6 0 ;
#X connect 2 4 7 0 ;

1155 #X connect 2 5 8 0 ;
#X connect 2 6 9 0 ;
#X connect 2 7 10 0 ;
#X connect 11 0 1 0 ;
#X r e s t o r e 171 164 pd \$0−accentuate ;

1160 #N canvas 0 0 450 406 \$0−dubpad 0 ;
#X obj 342 26 i n l e t ˜ ;
#X obj 24 29 i n l e t ;
#X obj 16 383 de lw r i t e ˜ \$0−dubpad− l 10000 ;
#X obj 204 384 de lw r i t e ˜ \$0−dubpad−r 10000 ;

1165 #X obj 203 228 vd˜ \$0−dubpad−r ;
#X obj 15 231 vd˜ \$0−dubpad− l ;
#X obj 54 355 ou t l e t ˜ ;
#X obj 140 357 ou t l e t ˜ ;
#X obj 24 53 t b b b ;

1170 #X obj 22 110 v \$0−dubpad− l −de l ;
#X obj 46 91 v \$0−dubpad−r−de l ;
#X obj 16 176 ∗ ;
#X obj 63 72 v \$0−tempo ;
#X obj 16 197 s i g ˜ ;

1175 #X obj 204 178 ∗ ;
#X obj 204 199 s i g ˜ ;
#X obj 15 324 expr ˜ tanh ( $v1 ) ;
#X obj 203 325 expr ˜ tanh ( $v1 ) ;
#X obj 203 274 lop ˜ 3000 ;

1180 #X obj 15 273 lop ˜ 3000 ;
#X obj 203 253 hip ˜ 300 ;
#X obj 15 252 hip ˜ 300 ;
#X obj 229 25 i n l e t ;
#X obj 229 46 v \$0−tempo ;

1185 #X msg 235 140 1 \ , 0 \$1 ;
#X obj 235 161 v l i n e ˜ ;
#X obj 235 182 ∗˜ ;
#X obj 235 203 ∗˜ ;
#X obj 159 25 i n l e t ;

1190 #X obj 159 46 v \$0−tempo ;
#X msg 51 149 1 \ , 0 \$1 ;
#X obj 51 170 v l i n e ˜ ;
#X obj 51 191 ∗˜ ;
#X obj 51 212 ∗˜ ;

1195 #X obj 181 299 ∗˜ 0 . 2 5 ;
#X obj 65 299 ∗˜ 0 . 2 5 ;
#X obj 111 150 phasor ˜ ;
#X obj 111 171 −˜ 0 . 2 5 ;
#X obj 111 192 cos ˜ ;

1200 #X obj 151 192 cos ˜ ;
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#X obj 158 115 / ;
#X obj 158 91 swap 1000 ;
#X obj 158 72 ∗ 8 ;
#X obj 111 213 ∗˜ 2 ;

1205 #X obj 151 213 ∗˜ 2 ;
#X obj 235 120 ∗ 2 ;
#X obj 51 128 ∗ 2 ;
#X obj 2 8 i n l e t ;
#X obj 329 208 route dubfb ;

1210 #X obj 329 229 v l i n e ˜ ;
#X obj 231 299 ∗˜ ;
#X obj 14 298 ∗˜ ;
#X obj 329 250 ∗˜ 0 . 8 5 ;
#X connect 0 0 27 1 ;

1215 #X connect 0 0 33 1 ;
#X connect 1 0 8 0 ;
#X connect 4 0 20 0 ;
#X connect 5 0 21 0 ;
#X connect 8 0 9 0 ;

1220 #X connect 8 1 10 0 ;
#X connect 8 2 12 0 ;
#X connect 9 0 11 0 ;
#X connect 10 0 14 0 ;
#X connect 11 0 13 0 ;

1225 #X connect 12 0 11 1 ;
#X connect 12 0 14 1 ;
#X connect 12 0 42 0 ;
#X connect 13 0 5 0 ;
#X connect 14 0 15 0 ;

1230 #X connect 15 0 4 0 ;
#X connect 16 0 2 0 ;
#X connect 16 0 6 0 ;
#X connect 17 0 3 0 ;
#X connect 17 0 7 0 ;

1235 #X connect 18 0 34 0 ;
#X connect 18 0 50 0 ;
#X connect 19 0 35 0 ;
#X connect 19 0 51 0 ;
#X connect 20 0 18 0 ;

1240 #X connect 21 0 19 0 ;
#X connect 22 0 23 0 ;
#X connect 23 0 45 0 ;
#X connect 24 0 25 0 ;
#X connect 25 0 26 0 ;

1245 #X connect 25 0 26 1 ;
#X connect 26 0 27 0 ;
#X connect 27 0 20 0 ;
#X connect 28 0 29 0 ;
#X connect 29 0 46 0 ;

1250 #X connect 30 0 31 0 ;
#X connect 31 0 32 0 ;
#X connect 31 0 32 1 ;
#X connect 32 0 33 0 ;
#X connect 33 0 21 0 ;

1255 #X connect 34 0 16 0 ;
#X connect 35 0 17 0 ;
#X connect 36 0 37 0 ;
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#X connect 36 0 39 0 ;
#X connect 37 0 38 0 ;

1260 #X connect 38 0 43 0 ;
#X connect 39 0 44 0 ;
#X connect 40 0 36 0 ;
#X connect 41 0 40 0 ;
#X connect 41 1 40 1 ;

1265 #X connect 42 0 41 0 ;
#X connect 43 0 5 0 ;
#X connect 44 0 4 0 ;
#X connect 45 0 24 0 ;
#X connect 46 0 30 0 ;

1270 #X connect 47 0 48 0 ;
#X connect 48 0 49 0 ;
#X connect 49 0 52 0 ;
#X connect 50 0 17 0 ;
#X connect 51 0 16 0 ;

1275 #X connect 52 0 50 1 ;
#X connect 52 0 51 1 ;
#X r e s t o r e 173 248 pd \$0−dubpad ;
#X obj 289 124 value \$0−dubpad− l −de l ;
#X obj 289 145 value \$0−dubpad−r−de l ;

1280 #X obj 85 71 t b b ;
#N canvas 481 95 450 567 \$0− t r i c h o r d s 0 ;
#X obj 22 14 i n l e t ;
#X obj 22 35 + 32 ;
#X obj 22 56 mod 64 ;

1285 #X obj 22 77 moses 4 7 . 5 ;
#X obj 22 98 mod 16 ;
#X obj 80 98 − 32 ;
#X obj 22 127 tabread \$0− t r i l i n e ;
#X obj 22 148 s e l −1;

1290 #X obj 70 149 tabread \$0− s c a l e ;
#X obj 70 190 + 12 ;
#X obj 70 211 mtof ;
#X obj 70 232 v l i n e ˜ ;
#X obj 70 274 phasor ˜ ;

1295 #X obj 70 335 expr ˜ i f ( $v1<$v2 \ , $v1/$v2 \ , (1−$v1 ) /(1−$v2 ) ) ;
#X obj 325 229 v l i n e ˜ ;
#X obj 325 274 c l i p ˜ 0 .001 0 . 9 9 9 ;
#X msg 325 208 0 \ , 0 .707 \$1 ;
#X obj 326 253 ∗˜ ;

1300 #X obj 80 355 expr ˜ i f ( $v1<$v2 \ , $v1/$v2 \ , (1−$v1 ) /(1−$v2 ) ) ;
#X obj 90 375 expr ˜ i f ( $v1<$v2 \ , $v1/$v2 \ , (1−$v1 ) /(1−$v2 ) ) ;
#X obj 80 294 phasor ˜ ;
#X obj 90 314 phasor ˜ ;
#X obj 120 211 + 1 ;

1305 #X obj 190 194 v \$0−tempo ;
#X obj 120 232 ∗ ;
#X obj 69 469 −˜ 0 . 2 5 ;
#X obj 69 490 cos ˜ ;
#X obj 69 422 hip ˜ 5 ;

1310 #X obj 69 511 ou t l e t ˜ ;
#X obj 69 445 ∗˜ ;
#X msg 151 293 1 \ , 0 \$1 ;
#X obj 151 314 v l i n e ˜ ;
#X obj 120 190 random 8 ;
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1315 #X obj 69 169 t f b b ;
#X obj 129 469 −˜ 0 . 2 5 ;
#X obj 129 490 cos ˜ ;
#X obj 129 511 ou t l e t ˜ ;
#X obj 129 445 ∗˜ ;

1320 #X obj 200 251 + 1 ;
#X obj 200 272 ∗ ;
#X obj 200 230 random 8 ;
#X msg 205 293 1 \ , 0 \$1 ;
#X obj 205 314 v l i n e ˜ ;

1325 #X obj 227 13 i n l e t ;
#X obj 227 105 v \$0−tempo ;
#X msg 227 147 1 \ , 0 \$1 ;
#X obj 227 168 v l i n e ˜ ;
#X obj 70 253 lop ˜ 8 ;

1330 #X obj 163 254 −˜ 3 ;
#X obj 124 253 +˜ 3 ;
#X obj 325 187 ∗ 4 ;
#X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;

1335 #X connect 2 0 3 0 ;
#X connect 3 0 4 0 ;
#X connect 3 1 5 0 ;
#X connect 4 0 6 0 ;
#X connect 5 0 6 0 ;

1340 #X connect 6 0 7 0 ;
#X connect 7 1 8 0 ;
#X connect 8 0 33 0 ;
#X connect 9 0 10 0 ;
#X connect 10 0 11 0 ;

1345 #X connect 11 0 47 0 ;
#X connect 12 0 13 0 ;
#X connect 13 0 27 0 ;
#X connect 14 0 17 0 ;
#X connect 14 0 17 1 ;

1350 #X connect 15 0 13 1 ;
#X connect 15 0 18 1 ;
#X connect 15 0 19 1 ;
#X connect 16 0 14 0 ;
#X connect 17 0 15 0 ;

1355 #X connect 18 0 27 0 ;
#X connect 19 0 27 0 ;
#X connect 20 0 18 0 ;
#X connect 21 0 19 0 ;
#X connect 22 0 24 0 ;

1360 #X connect 23 0 24 1 ;
#X connect 23 0 39 1 ;
#X connect 23 0 50 0 ;
#X connect 24 0 30 0 ;
#X connect 25 0 26 0 ;

1365 #X connect 26 0 28 0 ;
#X connect 27 0 29 0 ;
#X connect 27 0 37 0 ;
#X connect 29 0 25 0 ;
#X connect 30 0 31 0 ;

1370 #X connect 31 0 29 1 ;
#X connect 32 0 22 0 ;
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#X connect 33 0 9 0 ;
#X connect 33 1 32 0 ;
#X connect 33 1 40 0 ;

1375 #X connect 33 2 23 0 ;
#X connect 34 0 35 0 ;
#X connect 35 0 36 0 ;
#X connect 37 0 34 0 ;
#X connect 38 0 39 0 ;

1380 #X connect 39 0 41 0 ;
#X connect 40 0 38 0 ;
#X connect 41 0 42 0 ;
#X connect 42 0 37 1 ;
#X connect 43 0 44 0 ;

1385 #X connect 44 0 45 0 ;
#X connect 45 0 46 0 ;
#X connect 46 0 29 1 ;
#X connect 46 0 37 1 ;
#X connect 47 0 12 0 ;

1390 #X connect 47 0 48 0 ;
#X connect 47 0 49 0 ;
#X connect 48 0 21 0 ;
#X connect 49 0 20 0 ;
#X connect 50 0 16 0 ;

1395 #X r e s t o r e 259 245 pd \$0− t r i c h o r d s ;
#X obj 288 7 tab l e \$0− t r i l i n e 32 ;
#N canvas 0 207 1001 490 \$0−mixer 0 ;
#X obj 68 41 i n l e t ˜ ;
#X obj 486 45 i n l e t ˜ ;

1400 #X obj 143 376 ou t l e t ˜ ;
#X obj 224 375 ou t l e t ˜ ;
#X obj 304 42 i n l e t ˜ ;
#X obj 349 43 i n l e t ˜ ;
#X obj 534 46 i n l e t ˜ ;

1405 #X obj 594 46 i n l e t ˜ ;
#X obj 662 42 i n l e t ˜ ;
#X obj 722 42 i n l e t ˜ ;
#X obj 113 43 i n l e t ˜ ;
#X obj 163 43 i n l e t ˜ ;

1410 #X obj 792 42 i n l e t ˜ ;
#X obj 852 42 i n l e t ˜ ;
#N canvas 0 0 450 643 \$0−compress 0 ;
#X obj 28 28 i n l e t ˜ ;
#X obj 176 20 i n l e t ˜ ;

1415 #X obj 27 543 ou t l e t ˜ ;
#X obj 177 544 ou t l e t ˜ ;
#X obj 58 71 hip ˜ 5 ;
#X obj 121 71 hip ˜ 5 ;
#X obj 58 97 ∗˜ ;

1420 #X obj 120 98 ∗˜ ;
#X obj 87 158 +˜;
#X obj 87 281 rmstodb ˜ ;
#X obj 86 353 dbtorms ˜ ;
#X obj 27 484 ∗˜ ;

1425 #X obj 177 484 ∗˜ ;
#X obj 25 272 /˜ ;
#X obj 178 270 /˜ ;
#X obj 201 390 dbtorms ;

27



fractaloids pdgem/audio.pd

#X obj 86 417 /˜ 0 ;
1430 #X obj 86 197 sq r t ˜ ;

#X obj 86 442 ∗˜ 0 . 2 5 ;
#X obj 310 55 loadbang ;
#X obj 27 514 expr ˜ tanh ( $v1 ) ;
#X obj 177 514 expr ˜ tanh ( $v1 ) ;

1435 #X obj 310 79 f 48 ;
#X obj 87 233 lop ˜ 10 ;
#X obj 120 123 lop ˜ 10 ;
#X obj 57 124 lop ˜ 10 ;
#X obj 86 314 expr ˜ i f ( $v1>$ f 2 \ , $ f 2+($v1−$ f 2 ) /4 \ , $ f 2 ) ;

1440 #X obj 202 367 expr (100− $ f 1 )/4+$ f 1 ;
#X connect 0 0 4 0 ;
#X connect 0 0 13 0 ;
#X connect 1 0 5 0 ;
#X connect 1 0 14 0 ;

1445 #X connect 4 0 6 0 ;
#X connect 4 0 6 1 ;
#X connect 5 0 7 0 ;
#X connect 5 0 7 1 ;
#X connect 6 0 25 0 ;

1450 #X connect 7 0 24 0 ;
#X connect 8 0 17 0 ;
#X connect 9 0 26 0 ;
#X connect 10 0 16 0 ;
#X connect 11 0 20 0 ;

1455 #X connect 12 0 21 0 ;
#X connect 13 0 11 0 ;
#X connect 14 0 12 0 ;
#X connect 15 0 16 1 ;
#X connect 16 0 18 0 ;

1460 #X connect 17 0 23 0 ;
#X connect 18 0 11 1 ;
#X connect 18 0 12 1 ;
#X connect 19 0 22 0 ;
#X connect 20 0 2 0 ;

1465 #X connect 21 0 3 0 ;
#X connect 22 0 26 1 ;
#X connect 22 0 27 0 ;
#X connect 23 0 13 1 ;
#X connect 23 0 14 1 ;

1470 #X connect 23 0 9 0 ;
#X connect 24 0 8 1 ;
#X connect 25 0 8 0 ;
#X connect 26 0 10 0 ;
#X connect 27 0 15 0 ;

1475 #X r e s t o r e 143 301 pd \$0−compress ;
#X obj 203 43 i n l e t ˜ ;
#X obj 253 43 i n l e t ˜ ;
#X obj 83 150 v l i n e ˜ ;
#X obj 66 205 ∗˜ ;

1480 #X obj 113 207 ∗˜ ;
#X obj 163 207 ∗˜ ;
#X obj 141 150 v l i n e ˜ ;
#X obj 211 205 ∗˜ ;
#X obj 261 205 ∗˜ ;

1485 #X obj 238 152 v l i n e ˜ ;
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#X obj 334 155 v l i n e ˜ ;
#X obj 304 206 ∗˜ ;
#X obj 349 207 ∗˜ ;
#X obj 479 203 ∗˜ ;

1490 #X obj 492 157 v l i n e ˜ ;
#X obj 682 145 v l i n e ˜ ;
#X obj 663 196 ∗˜ ;
#X obj 723 196 ∗˜ ;
#X obj 793 196 ∗˜ ;

1495 #X obj 853 196 ∗˜ ;
#X obj 816 146 v l i n e ˜ ;
#X obj 568 157 v l i n e ˜ ;
#X obj 533 200 ∗˜ ;
#X obj 595 198 ∗˜ ;

1500 #X obj 8 44 i n l e t ;
#X obj 148 333 ∗˜ ;
#X obj 492 277 v l i n e ˜ ;
#X obj 220 335 ∗˜ ;
#X obj 394 42 i n l e t ˜ ;

1505 #X obj 439 43 i n l e t ˜ ;
#X obj 188 77 route k i ck snare c lap h ihat bass dubpad t r i c h o r d s syncer
master breaks ;
#X obj 380 206 ∗˜ 1 . 2 5 ;
#X obj 429 205 ∗˜ 1 . 2 5 ;

1510 #X connect 0 0 18 0 ;
#X connect 1 0 28 0 ;
#X connect 4 0 26 0 ;
#X connect 5 0 27 0 ;
#X connect 6 0 37 0 ;

1515 #X connect 7 0 38 0 ;
#X connect 8 0 31 0 ;
#X connect 9 0 32 0 ;
#X connect 10 0 19 0 ;
#X connect 11 0 20 0 ;

1520 #X connect 12 0 33 0 ;
#X connect 13 0 34 0 ;
#X connect 14 0 40 0 ;
#X connect 14 1 42 0 ;
#X connect 15 0 22 0 ;

1525 #X connect 16 0 23 0 ;
#X connect 17 0 18 1 ;
#X connect 18 0 14 0 ;
#X connect 18 0 14 1 ;
#X connect 19 0 14 0 ;

1530 #X connect 20 0 14 1 ;
#X connect 21 0 19 1 ;
#X connect 21 0 20 1 ;
#X connect 22 0 14 0 ;
#X connect 23 0 14 1 ;

1535 #X connect 24 0 22 1 ;
#X connect 24 0 23 1 ;
#X connect 25 0 26 1 ;
#X connect 25 0 27 1 ;
#X connect 26 0 14 0 ;

1540 #X connect 27 0 14 1 ;
#X connect 28 0 14 0 ;
#X connect 28 0 14 1 ;
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#X connect 29 0 28 1 ;
#X connect 30 0 31 1 ;

1545 #X connect 30 0 32 1 ;
#X connect 31 0 14 0 ;
#X connect 32 0 14 1 ;
#X connect 33 0 14 0 ;
#X connect 34 0 14 1 ;

1550 #X connect 35 0 33 1 ;
#X connect 35 0 34 1 ;
#X connect 36 0 37 1 ;
#X connect 36 0 38 1 ;
#X connect 37 0 14 0 ;

1555 #X connect 38 0 14 1 ;
#X connect 39 0 45 0 ;
#X connect 40 0 2 0 ;
#X connect 41 0 40 1 ;
#X connect 41 0 42 1 ;

1560 #X connect 42 0 3 0 ;
#X connect 43 0 46 0 ;
#X connect 44 0 47 0 ;
#X connect 45 0 17 0 ;
#X connect 45 1 21 0 ;

1565 #X connect 45 2 24 0 ;
#X connect 45 3 25 0 ;
#X connect 45 4 29 0 ;
#X connect 45 5 36 0 ;
#X connect 45 6 30 0 ;

1570 #X connect 45 7 35 0 ;
#X connect 45 8 41 0 ;
#X connect 46 0 14 0 ;
#X connect 47 0 14 1 ;
#X r e s t o r e 23 337 pd \$0−mixer −−−−−−−−−−−−−−−−−−−−−−−−−−;

1575 #X obj 288 173 tab l e \$0− s yn c l i n e 32 ;
#N canvas 0 0 450 654 \$0− syncer 0 ;
#X obj 15 42 i n l e t ;
#X obj 15 84 mod 64 ;
#X obj 15 105 moses 4 7 . 5 ;

1580 #X obj 73 126 − 32 ;
#X obj 15 176 s e l −1;
#X obj 18 226 tabread \$0− s c a l e ;
#X obj 18 288 mtof ;
#X obj 18 309 v l i n e ˜ ;

1585 #X obj 18 351 phasor ˜ ;
#X obj 224 377 + 1 ;
#X obj 271 316 v \$0−tempo ;
#X obj 224 398 ∗ ;
#X obj 62 450 hip ˜ 5 ;

1590 #X obj 62 539 ou t l e t ˜ ;
#X obj 62 473 ∗˜ ;
#X msg 231 420 1 \ , 0 \$1 ;
#X obj 231 441 v l i n e ˜ ;
#X obj 17 246 t f b b ;

1595 #X obj 164 540 ou t l e t ˜ ;
#X obj 165 478 ∗˜ ;
#X obj 280 378 + 1 ;
#X obj 280 399 ∗ ;
#X msg 285 420 1 \ , 0 \$1 ;
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1600 #X obj 285 441 v l i n e ˜ ;
#X obj 220 41 i n l e t ;
#X obj 220 133 v \$0−tempo ;
#X obj 220 154 ∗ 8 ;
#X obj 220 196 v l i n e ˜ ;

1605 #X obj 220 73 t b b ;
#X obj 261 72 random 4 ;
#X obj 261 93 + 4 ;
#X obj 15 63 + 16 ;
#X obj 59 381 ∗˜ ;

1610 #X obj 61 404 wrap ˜ ;
#X obj 118 374 +˜ 1 ;
#X obj 118 334 v l i n e ˜ ;
#X obj 118 353 ∗˜ ;
#X obj 15 155 tabread \$0− s yn c l i n e ;

1615 #X obj 18 203 mod 5 ;
#X obj 123 179 div 5 ;
#X obj 162 249 ∗ ;
#X obj 123 199 + 1 ;
#X obj 178 229 v \$0−tempo ;

1620 #X obj 61 517 expr ˜ tanh ( $v1 ) ;
#X obj 164 519 expr ˜ tanh ( $v1 ) ;
#X obj 117 295 pack f f ;
#X msg 117 316 \$1 \ , 0 \$2 ;
#X obj 123 226 t f f b ;

1625 #X obj 117 252 sq r t ;
#X obj 61 427 ∗˜ 16 ;
#X obj 18 330 lop ˜ 25 ;
#X obj 160 273 / 3 ;
#X msg 220 175 2 \ , 0 \$1 ;

1630 #X obj 280 357 random 4 ;
#X obj 224 356 random 4 ;
#X obj 15 126 mod 16 ;
#X connect 0 0 31 0 ;
#X connect 1 0 2 0 ;

1635 #X connect 2 0 55 0 ;
#X connect 2 1 3 0 ;
#X connect 3 0 37 0 ;
#X connect 4 1 38 0 ;
#X connect 4 1 39 0 ;

1640 #X connect 5 0 17 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 50 0 ;
#X connect 8 0 32 0 ;
#X connect 9 0 11 0 ;

1645 #X connect 10 0 11 1 ;
#X connect 10 0 21 1 ;
#X connect 11 0 15 0 ;
#X connect 12 0 14 0 ;
#X connect 12 0 19 0 ;

1650 #X connect 14 0 43 0 ;
#X connect 15 0 16 0 ;
#X connect 16 0 14 1 ;
#X connect 17 0 6 0 ;
#X connect 17 1 53 0 ;

1655 #X connect 17 1 54 0 ;
#X connect 17 2 10 0 ;
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#X connect 19 0 44 0 ;
#X connect 20 0 21 0 ;
#X connect 21 0 22 0 ;

1660 #X connect 22 0 23 0 ;
#X connect 23 0 19 1 ;
#X connect 24 0 28 0 ;
#X connect 25 0 26 0 ;
#X connect 26 0 52 0 ;

1665 #X connect 27 0 34 0 ;
#X connect 28 0 25 0 ;
#X connect 28 1 29 0 ;
#X connect 29 0 30 0 ;
#X connect 30 0 26 1 ;

1670 #X connect 31 0 1 0 ;
#X connect 32 0 33 0 ;
#X connect 33 0 49 0 ;
#X connect 34 0 32 1 ;
#X connect 35 0 36 0 ;

1675 #X connect 35 0 36 1 ;
#X connect 36 0 34 0 ;
#X connect 37 0 4 0 ;
#X connect 38 0 5 0 ;
#X connect 39 0 41 0 ;

1680 #X connect 40 0 51 0 ;
#X connect 41 0 47 0 ;
#X connect 42 0 40 1 ;
#X connect 43 0 13 0 ;
#X connect 44 0 18 0 ;

1685 #X connect 45 0 46 0 ;
#X connect 46 0 35 0 ;
#X connect 47 0 48 0 ;
#X connect 47 1 40 0 ;
#X connect 47 2 42 0 ;

1690 #X connect 48 0 45 0 ;
#X connect 49 0 12 0 ;
#X connect 50 0 8 0 ;
#X connect 51 0 45 1 ;
#X connect 52 0 27 0 ;

1695 #X connect 53 0 20 0 ;
#X connect 54 0 9 0 ;
#X connect 55 0 37 0 ;
#X r e s t o r e 363 247 pd \$0− syncer ;
#X obj 290 193 value \$0−swing ;

1700 #N canvas 13 38 929 734 \$0− sequencer 0 ;
#X obj 68 5 i n l e t ;
#X obj 122 666 ou t l e t ;
#X obj 68 26 div 64 ;
#X obj 68 47 change ;

1705 #X obj 15 23 i n l e t ;
#X obj 68 90 s e l −1;
#X obj 68 69 − 1 ;
#X obj 68 158 s e l 0 ;
#X obj 67 196 v \$0−tempo ;

1710 #X obj 67 217 ∗ 128 ;
#X obj 147 163 s e l 1 ;
#X obj 147 196 v \$0−tempo ;
#X obj 147 217 ∗ 128 ;
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#X msg 147 259 c lap 3 \$1 ;
1715 #X obj 217 196 v \$0−tempo ;

#X obj 217 217 ∗ 128 ;
#X obj 217 163 s e l 2 ;
#X msg 217 260 snare 2 . 5 \$1 ;
#X obj 307 163 s e l 3 ;

1720 #X msg 307 211 k ick 0 \ , c l ap 0 ;
#X obj 64 277 s e l 4 ;
#X obj 64 297 v \$0−tempo ;
#X obj 64 318 ∗ 128 ;
#X obj 291 295 v \$0−tempo ;

1725 #X obj 291 316 ∗ 128 ;
#X obj 291 275 s e l 5 ;
#X msg 291 339 hihat 2 \$1 ;
#X obj 371 295 v \$0−tempo ;
#X obj 371 316 ∗ 128 ;

1730 #X obj 371 275 s e l 6 ;
#X msg 371 339 t r i c h o r d s 2 \$1 ;
#X obj 476 276 s e l 7 ;
#X obj 481 295 v \$0−tempo ;
#X obj 481 316 ∗ 64 ;

1735 #X msg 481 339 bass 0 \$1 ;
#X obj 62 369 s e l 8 ;
#X obj 267 370 s e l 9 ;
#X obj 268 392 v \$0−tempo ;
#X obj 268 413 ∗ 64 ;

1740 #X obj 359 372 s e l 10 ;
#X obj 358 392 v \$0−tempo ;
#X obj 358 413 ∗ 128 ;
#X obj 477 374 s e l 11 ;
#X obj 477 395 v \$0−tempo ;

1745 #X obj 477 416 ∗ 64 ;
#X msg 477 454 snare 2 . 5 \$1 ;
#X obj 13 464 s e l 12 ;
#X obj 319 495 v \$0−tempo ;
#X obj 340 520 ∗ 256 ;

1750 #X msg 321 543 t r i c h o r d s 2 \ , dubpad 6 \$1 ;
#X msg 405 498 syncer 1 ;
#X obj 52 571 v \$0−tempo ;
#X msg 26 621 bass 0 \$1 ;
#X obj 342 661 ou t l e t ;

1755 #X msg 309 626 bas s fx 0 \ , dubfb 0 \$1 ;
#X obj 180 569 v \$0−tempo ;
#X obj 6 662 ou t l e t ;
#X obj 67 177 t b b ;
#X obj 180 589 ∗ 256 ;

1760 #X msg 25 258 bas s fx 1 \ , dubfb 1 ;
#X msg 166 91 dubfb 1 ;
#X msg 64 341 k ick 8 \ , c l ap 3 \ , bass 3 \ , syncer 1 \$1 ;
#X msg 359 434 k ick 8 \ , c l ap 3 \ , h ihat 0 \ , bass 3 \$1 ;
#X obj 484 504 v \$0−tempo ;

1765 #X obj 484 525 ∗ 256 ;
#X obj 63 401 v \$0−tempo ;
#X obj 63 422 ∗ 256 ;
#X msg 269 432 hihat 2 \$1 ;
#X msg 482 551 breaks 1 .5 \$1 \ , k i ck 0 \ , snare 0 \ , c l ap 0 \ , h ihat

1770 0 \ , t r i c h o r d s 0 \ , syncer 0 ;
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#X msg 63 447 k ick 0 \ , c l ap 0 \ , snare 0 \ , h ihat 0 \ , breaks 1 .5
\$1 ;
#X msg 67 237 master 0 . 9 \ , k i ck 8 \ , dubpad 6 ;
#X msg 15 127 k ick 0 \ , snare 0 \ , c l ap 0 \ , h ihat 0 \ , breaks 0 \ ,

1775 bass 0 \ , dubpad 0 \ , t r i c h o r d s 0 \ , syncer 0 \ , master 0 . 9 ;
#X obj 14 483 v \$0−tempo ;
#X obj 14 504 ∗ 256 ;
#X msg 92 623 breaks 0 \$1 ;
#X msg 13 523 hihat 2 \ , t r i c h o r d s 0 \ , syncer 0 \ , dubpad 0 \ , breaks

1780 0 .1 \$1 ;
#X obj 558 659 ou t l e t ;
#X msg 598 358 dthrow −1;
#X msg 632 405 dthrow 4 ;
#X msg 659 502 b a l l s 2 \ , throw 2 ;

1785 #X msg 627 614 b a l l s 2 ;
#X msg 599 325 dthrow 1 ;
#X msg 628 590 b a l l s 2 ;
#X obj 115 482 s e l 13 ;
#X f loatatom 491 147 5 0 0 0 − − −;

1790 #X msg 439 620 dba l l s 1 \ , dthrow 1 ;
#X obj 316 469 s e l 14 ;
#X obj 405 477 s e l 15 ;
#X obj 481 477 s e l 16 ;
#X obj 53 550 s e l 18 ;

1795 #X obj 179 550 s e l 23 ;
#X obj 27 600 ∗ 192 ;
#X obj 101 108 mod 24 ;
#X obj 87 600 ∗ 320 ;
#X obj 121 573 v \$0−tempo ;

1800 #X obj 119 551 s e l 20 ;
#X obj 123 596 ∗ 256 ;
#X msg 215 626 dubfb 2 \$1 ;
#X connect 0 0 2 0 ;
#X connect 2 0 3 0 ;

1805 #X connect 3 0 6 0 ;
#X connect 4 0 71 0 ;
#X connect 4 0 60 0 ;
#X connect 5 0 71 0 ;
#X connect 5 0 60 0 ;

1810 #X connect 5 1 92 0 ;
#X connect 6 0 5 0 ;
#X connect 7 0 57 0 ;
#X connect 7 0 79 0 ;
#X connect 7 1 10 0 ;

1815 #X connect 8 0 9 0 ;
#X connect 9 0 70 0 ;
#X connect 10 0 11 0 ;
#X connect 10 0 81 0 ;
#X connect 10 1 16 0 ;

1820 #X connect 11 0 12 0 ;
#X connect 12 0 13 0 ;
#X connect 13 0 1 0 ;
#X connect 14 0 15 0 ;
#X connect 15 0 17 0 ;

1825 #X connect 16 0 14 0 ;
#X connect 16 0 85 0 ;
#X connect 16 1 18 0 ;
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#X connect 17 0 1 0 ;
#X connect 18 0 19 0 ;

1830 #X connect 18 0 81 0 ;
#X connect 18 1 20 0 ;
#X connect 19 0 1 0 ;
#X connect 20 0 21 0 ;
#X connect 20 0 78 0 ;

1835 #X connect 20 0 85 0 ;
#X connect 20 1 25 0 ;
#X connect 21 0 22 0 ;
#X connect 22 0 61 0 ;
#X connect 23 0 24 0 ;

1840 #X connect 24 0 26 0 ;
#X connect 25 0 23 0 ;
#X connect 25 1 29 0 ;
#X connect 26 0 1 0 ;
#X connect 27 0 28 0 ;

1845 #X connect 28 0 30 0 ;
#X connect 29 0 27 0 ;
#X connect 29 0 77 0 ;
#X connect 29 0 85 0 ;
#X connect 29 1 31 0 ;

1850 #X connect 30 0 1 0 ;
#X connect 31 0 32 0 ;
#X connect 31 0 77 0 ;
#X connect 31 1 35 0 ;
#X connect 32 0 33 0 ;

1855 #X connect 33 0 34 0 ;
#X connect 34 0 1 0 ;
#X connect 35 0 65 0 ;
#X connect 35 0 77 0 ;
#X connect 35 1 36 0 ;

1860 #X connect 36 0 37 0 ;
#X connect 36 0 77 0 ;
#X connect 36 1 39 0 ;
#X connect 37 0 38 0 ;
#X connect 38 0 67 0 ;

1865 #X connect 39 0 40 0 ;
#X connect 39 0 78 0 ;
#X connect 39 1 42 0 ;
#X connect 40 0 41 0 ;
#X connect 41 0 62 0 ;

1870 #X connect 42 0 43 0 ;
#X connect 42 1 46 0 ;
#X connect 43 0 44 0 ;
#X connect 44 0 45 0 ;
#X connect 45 0 1 0 ;

1875 #X connect 46 0 72 0 ;
#X connect 46 0 82 0 ;
#X connect 46 1 83 0 ;
#X connect 47 0 48 0 ;
#X connect 48 0 49 0 ;

1880 #X connect 49 0 1 0 ;
#X connect 50 0 1 0 ;
#X connect 51 0 91 0 ;
#X connect 51 0 93 0 ;
#X connect 52 0 1 0 ;
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1885 #X connect 54 0 53 0 ;
#X connect 55 0 58 0 ;
#X connect 57 0 8 0 ;
#X connect 57 0 59 0 ;
#X connect 57 1 56 0 ;

1890 #X connect 57 1 71 0 ;
#X connect 58 0 54 0 ;
#X connect 59 0 53 0 ;
#X connect 60 0 53 0 ;
#X connect 61 0 1 0 ;

1895 #X connect 62 0 1 0 ;
#X connect 63 0 64 0 ;
#X connect 64 0 68 0 ;
#X connect 65 0 66 0 ;
#X connect 66 0 69 0 ;

1900 #X connect 67 0 1 0 ;
#X connect 68 0 1 0 ;
#X connect 69 0 1 0 ;
#X connect 70 0 1 0 ;
#X connect 71 0 1 0 ;

1905 #X connect 72 0 73 0 ;
#X connect 73 0 75 0 ;
#X connect 74 0 1 0 ;
#X connect 75 0 1 0 ;
#X connect 77 0 76 0 ;

1910 #X connect 78 0 76 0 ;
#X connect 79 0 76 0 ;
#X connect 80 0 76 0 ;
#X connect 81 0 76 0 ;
#X connect 82 0 76 0 ;

1915 #X connect 83 0 85 0 ;
#X connect 83 1 86 0 ;
#X connect 85 0 76 0 ;
#X connect 86 0 47 0 ;
#X connect 86 0 85 0 ;

1920 #X connect 86 1 87 0 ;
#X connect 87 0 50 0 ;
#X connect 87 0 85 0 ;
#X connect 87 1 88 0 ;
#X connect 88 0 63 0 ;

1925 #X connect 88 0 77 0 ;
#X connect 88 1 89 0 ;
#X connect 89 0 51 0 ;
#X connect 89 0 77 0 ;
#X connect 89 1 95 0 ;

1930 #X connect 90 0 55 0 ;
#X connect 90 0 80 0 ;
#X connect 91 0 52 0 ;
#X connect 92 0 7 0 ;
#X connect 92 0 84 0 ;

1935 #X connect 93 0 74 0 ;
#X connect 94 0 96 0 ;
#X connect 95 0 77 0 ;
#X connect 95 0 94 0 ;
#X connect 95 1 90 0 ;

1940 #X connect 96 0 97 0 ;
#X connect 97 0 53 0 ;
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#X r e s t o r e 12 187 pd \$0− sequencer ;
#X obj 48 70 t b b ;
#X obj 142 461 w r i t e s f ˜ 2 ;

1945 #X msg 208 82 \ ; pd dsp 1 ;
#X obj 207 61 de lay 1000 ;
#X obj 198 118 de lay 1000 ;
#X msg 127 394 stop ;
#X obj 150 488 de lay 1000 ;

1950 #X msg 150 528 \ ; pd qu i t ;
#X obj 150 507 sp i go t ;
#X obj 145 7 tab l e \$0−breakbeat − l ;
#X obj 145 28 tab l e \$0−breakbeat −r ;
#N canvas 0 0 450 590 \$0−breaks 0 ;

1955 #X obj 105 17 i n l e t ;
#X obj 24 495 ou t l e t ˜ ;
#X obj 123 498 ou t l e t ˜ ;
#X obj 21 67 mod 2 ;
#X obj 21 88 s e l 0 ;

1960 #X obj 20 138 v \$0−tempo ;
#X obj 20 159 ∗ 2 ;
#X msg 20 180 0 \ , 1 \$1 ;
#X obj 20 201 v l i n e ˜ ;
#X obj 20 222 /˜ 16 ;

1965 #X obj 20 243 +˜;
#X obj 20 264 wrap ˜ ;
#X obj 20 285 ∗˜ 0 ;
#X obj 21 37 t f f ;
#X obj 97 96 ∗ 5 ;

1970 #X obj 97 117 mod 16 ;
#X obj 97 75 mod 32 ;
#X obj 97 204 v l i n e ˜ ;
#X obj 97 178 / 16 ;
#X obj 179 202 v \$0−breakbeat − l en ;

1975 #X obj 21 115 t b b ;
#X obj 33 331 tabread4 ˜ \$0−breakbeat − l ;
#X obj 133 351 tabread4 ˜ \$0−breakbeat −r ;
#X obj 80 263 +˜;
#X obj 80 284 wrap ˜ ;

1980 #X obj 80 305 ∗˜ 0 ;
#X obj 25 462 expr ˜ tanh ( $v1 ) ;
#X obj 125 462 expr ˜ tanh ( $v1 ) ;
#X obj 23 371 tabread4 ˜ \$0−breakbeat −r ;
#X obj 123 391 tabread4 ˜ \$0−breakbeat − l ;

1985 #X obj 80 242 /˜ 8 ;
#X obj 126 413 ∗˜ 32 ;
#X obj 26 413 ∗˜ 32 ;
#X obj 64 15 i n l e t ;
#X obj 64 36 route breaks ;

1990 #X obj 81 436 v l i n e ˜ ;
#X obj 124 479 ∗˜ ;
#X obj 24 480 ∗˜ ;
#X obj 126 437 hip ˜ 100 ;
#X obj 24 437 hip ˜ 100 ;

1995 #X connect 0 0 13 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 20 0 ;
#X connect 5 0 6 0 ;
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#X connect 6 0 7 0 ;
2000 #X connect 7 0 8 0 ;

#X connect 8 0 9 0 ;
#X connect 8 0 30 0 ;
#X connect 9 0 10 0 ;
#X connect 10 0 11 0 ;

2005 #X connect 11 0 12 0 ;
#X connect 12 0 28 0 ;
#X connect 12 0 29 0 ;
#X connect 13 0 3 0 ;
#X connect 13 1 16 0 ;

2010 #X connect 14 0 15 0 ;
#X connect 15 0 18 0 ;
#X connect 16 0 14 0 ;
#X connect 17 0 10 1 ;
#X connect 17 0 23 1 ;

2015 #X connect 18 0 17 0 ;
#X connect 19 0 12 1 ;
#X connect 19 0 25 1 ;
#X connect 20 0 5 0 ;
#X connect 20 1 19 0 ;

2020 #X connect 21 0 32 0 ;
#X connect 22 0 31 0 ;
#X connect 23 0 24 0 ;
#X connect 24 0 25 0 ;
#X connect 25 0 21 0 ;

2025 #X connect 25 0 22 0 ;
#X connect 26 0 37 0 ;
#X connect 27 0 36 0 ;
#X connect 28 0 32 0 ;
#X connect 29 0 31 0 ;

2030 #X connect 30 0 23 0 ;
#X connect 31 0 38 0 ;
#X connect 32 0 39 0 ;
#X connect 33 0 34 0 ;
#X connect 34 0 35 0 ;

2035 #X connect 35 0 37 1 ;
#X connect 35 0 36 1 ;
#X connect 36 0 2 0 ;
#X connect 37 0 1 0 ;
#X connect 38 0 27 0 ;

2040 #X connect 39 0 26 0 ;
#X r e s t o r e 78 241 pd \$0−breaks ;
#N canvas 0 0 450 300 \$0− f l a n g e r 0 ;
#X obj 22 16 i n l e t ;
#X obj 83 14 i n l e t ˜ ;

2045 #X obj 258 13 i n l e t ˜ ;
#X obj 80 241 de lw r i t e ˜ \$0− f l ange − l 1000 ;
#X obj 243 234 de lw r i t e ˜ \$0− f l ange −r 1000 ;
#X obj 95 174 vd˜ \$0− f l ange − l ;
#X obj 79 217 +˜;

2050 #X obj 245 211 +˜;
#X obj 260 163 vd˜ \$0− f l ange −r ;
#X obj 159 125 v l i n e ˜ ;
#X obj 158 48 mtof ;
#X obj 158 85 swap 1000 ;

2055 #X obj 158 106 / ;
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#X obj 19 44 mod 32 ;
#X obj 19 103 tabread \$0− f l a n g e l i n e ;
#X obj 19 124 s e l −1;
#X obj 158 29 tabread \$0− s c a l e ;

2060 #X obj 99 264 ou t l e t ˜ ;
#X obj 284 269 ou t l e t ˜ ;
#X obj 157 146 lop ˜ 25 ;
#X obj 260 89 v \$0−tempo ;
#X obj 284 132 v l i n e ˜ ;

2065 #X obj 260 186 ∗˜ ;
#X obj 95 195 ∗˜ ;
#X obj 88 49 div 16 ;
#X obj 88 70 + 1 ;
#X obj 20 71 t f f ;

2070 #X obj 159 67 ∗ ;
#X obj 262 66 bang ;
#X msg 259 109 −0.95 \ , −0.85 \$1 ;
#X connect 0 0 13 0 ;
#X connect 0 0 28 0 ;

2075 #X connect 1 0 6 0 ;
#X connect 2 0 7 0 ;
#X connect 5 0 23 0 ;
#X connect 6 0 3 0 ;
#X connect 6 0 17 0 ;

2080 #X connect 7 0 4 0 ;
#X connect 7 0 18 0 ;
#X connect 8 0 22 0 ;
#X connect 9 0 19 0 ;
#X connect 10 0 27 0 ;

2085 #X connect 11 0 12 0 ;
#X connect 11 1 12 1 ;
#X connect 12 0 9 0 ;
#X connect 13 0 26 0 ;
#X connect 14 0 15 0 ;

2090 #X connect 15 1 16 0 ;
#X connect 16 0 10 0 ;
#X connect 19 0 8 0 ;
#X connect 19 0 5 0 ;
#X connect 20 0 29 0 ;

2095 #X connect 21 0 22 1 ;
#X connect 21 0 23 1 ;
#X connect 22 0 7 1 ;
#X connect 23 0 6 1 ;
#X connect 24 0 25 0 ;

2100 #X connect 25 0 27 1 ;
#X connect 26 0 14 0 ;
#X connect 26 1 24 0 ;
#X connect 27 0 11 0 ;
#X connect 28 0 20 0 ;

2105 #X connect 29 0 21 0 ;
#X r e s t o r e 69 268 pd \$0− f l a n g e r ;
#X obj 289 215 tab l e \$0− f l a n g e l i n e 32 ;
#X obj 149 429 sp i go t ;
#X obj 227 422 loadbang ;

2110 #X obj 227 443 v render ;
#N canvas 0 0 679 421 \$0−cuesheet 0 ;
#X obj 92 17 i n l e t ;
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#X obj 188 15 i n l e t ;
#X obj 15 15 i n l e t ;

2115 #X obj 188 75 f 0 ;
#X obj 224 74 + 1 ;
#X obj 279 14 loadbang ;
#X msg 279 35 1000 75 ;
#X obj 279 55 / ;

2120 #X obj 188 54 metro 13 . 3333 ;
#X obj 188 96 t f f f f ;
#X obj 239 125 mod 75 ;
#X obj 239 146 makefi lename %02d ;
#X obj 197 124 div 75 ;

2125 #X obj 197 145 mod 60 ;
#X obj 197 166 makefi lename %02d ;
#X obj 142 124 div 4500 ;
#X obj 142 189 makefi lename %02d ;
#X obj 140 355 t e x t f i l e ;

2130 #X obj 401 33 loadbang ;
#X msg 230 287 c l e a r \ , rewind \ , add PERFORMER ”dynamo . pd” \ , add
TITLE ”dynamo . pd #\$1” \ , add FILE ”dynamo . pd .\ $1 . wav” WAVE;
#X obj 401 55 v seed ;
#X obj 401 76 makefi lename %02d ;

2135 #X obj 92 41 bang ;
#X obj 188 36 bang ;
#X obj 92 62 f 1 ;
#X obj 147 63 + 1 ;
#X obj 86 168 makefi lename %02d ;

2140 #X msg 12 296 wr i t e dynamo . pd .\ $1 . cue cr ;
#X obj 15 43 bang ;
#X obj 13 251 symbol ;
#X obj 29 348 ou t l e t ;
#X obj 23 140 p r in t t rack ;

2145 #X obj 28 99 s e l 16 ;
#X obj 418 135 makefi lename %02d ;
#X msg 419 112 1 ;
#X msg 62 273 add INDEX \$6 \$2 :\ $3 :\ $4 ;
#X obj 93 93 t f f ;

2150 #X obj 176 234 == 1 ;
#X obj 120 234 t a a a ;
#X obj 141 254 sp i go t ;
#X obj 119 214 pack s s s s s s s ;
#X obj 418 185 makefi lename %02d ;

2155 #X msg 419 162 0 ;
#X msg 141 315 add INDEX \$7 0 0 : 0 0 : 0 0 ;
#X msg 198 252 add TRACK \$1 AUDIO \ , add FLAGS DCP \ , add PERFORMER
”dynamo . pd” \ , add TITLE ”dynamo . pd #\$5/\$1 ” ;
#X connect 0 0 22 0 ;

2160 #X connect 1 0 23 0 ;
#X connect 2 0 28 0 ;
#X connect 3 0 4 0 ;
#X connect 3 0 9 0 ;
#X connect 4 0 3 1 ;

2165 #X connect 5 0 6 0 ;
#X connect 6 0 7 0 ;
#X connect 7 0 8 1 ;
#X connect 8 0 3 0 ;
#X connect 9 1 15 0 ;
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2170 #X connect 9 2 12 0 ;
#X connect 9 3 10 0 ;
#X connect 10 0 11 0 ;
#X connect 11 0 40 3 ;
#X connect 12 0 13 0 ;

2175 #X connect 13 0 14 0 ;
#X connect 14 0 40 2 ;
#X connect 15 0 16 0 ;
#X connect 16 0 40 1 ;
#X connect 18 0 20 0 ;

2180 #X connect 18 0 34 0 ;
#X connect 18 0 42 0 ;
#X connect 19 0 17 0 ;
#X connect 20 0 21 0 ;
#X connect 21 0 19 0 ;

2185 #X connect 21 0 29 1 ;
#X connect 21 0 40 4 ;
#X connect 22 0 24 0 ;
#X connect 23 0 8 0 ;
#X connect 24 0 25 0 ;

2190 #X connect 24 0 31 0 ;
#X connect 24 0 32 0 ;
#X connect 24 0 36 0 ;
#X connect 25 0 24 1 ;
#X connect 26 0 40 0 ;

2195 #X connect 27 0 17 0 ;
#X connect 28 0 29 0 ;
#X connect 29 0 27 0 ;
#X connect 32 0 30 0 ;
#X connect 33 0 40 5 ;

2200 #X connect 34 0 33 0 ;
#X connect 35 0 17 0 ;
#X connect 36 0 26 0 ;
#X connect 36 1 37 0 ;
#X connect 37 0 39 1 ;

2205 #X connect 38 0 35 0 ;
#X connect 38 1 39 0 ;
#X connect 38 2 44 0 ;
#X connect 39 0 43 0 ;
#X connect 40 0 38 0 ;

2210 #X connect 41 0 40 6 ;
#X connect 42 0 41 0 ;
#X connect 43 0 17 0 ;
#X connect 44 0 17 0 ;
#X r e s t o r e 12 449 pd \$0−cuesheet ;

2215 #X obj 12 381 l i s t prepend 0 ;
#X obj 14 402 route 0 1 ;
#X msg 11 479 1 ;
#X obj 39 423 t b b ;
#X obj 272 342 v seed ;

2220 #X obj 272 363 makefi lename %02d ;
#X msg 272 385 open −bytes 2 dynamo . pd .\ $1 . wav \ , s t a r t ;
#X obj 7 424 bang ;
#X obj 12 501 sp i go t ;
#X obj 12 360 sp i go t ;

2225 #X obj 93 428 sp i go t ;
#X obj 487 520 ou t l e t ;
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#X obj 64 143 t f f f f ;
#X obj 602 520 ou t l e t ;
#X obj 662 521 ou t l e t ;

2230 #X connect 1 0 2 1 ;
#X connect 1 0 26 0 ;
#X connect 2 0 23 0 ;
#X connect 2 1 15 0 ;
#X connect 3 0 2 1 ;

2235 #X connect 6 0 53 0 ;
#X connect 7 0 18 10 ;
#X connect 7 1 12 4 ;
#X connect 9 0 18 1 ;
#X connect 9 1 18 2 ;

2240 #X connect 9 2 18 3 ;
#X connect 9 3 18 4 ;
#X connect 9 4 18 5 ;
#X connect 9 5 18 6 ;
#X connect 9 6 18 7 ;

2245 #X connect 11 1 20 1 ;
#X connect 11 2 16 1 ;
#X connect 11 3 12 2 ;
#X connect 11 4 12 3 ;
#X connect 11 5 7 2 ;

2250 #X connect 11 6 7 3 ;
#X connect 11 7 7 4 ;
#X connect 12 0 18 11 ;
#X connect 12 1 18 12 ;
#X connect 15 0 6 1 ;

2255 #X connect 15 1 12 1 ;
#X connect 15 1 22 0 ;
#X connect 16 0 18 13 ;
#X connect 16 1 18 14 ;
#X connect 18 0 8 0 ;

2260 #X connect 18 0 24 0 ;
#X connect 18 1 8 1 ;
#X connect 18 1 24 1 ;
#X connect 20 0 18 15 ;
#X connect 20 1 18 16 ;

2265 #X connect 22 0 2 0 ;
#X connect 22 0 50 0 ;
#X connect 22 1 18 0 ;
#X connect 22 1 34 0 ;
#X connect 22 2 7 0 ;

2270 #X connect 22 2 12 0 ;
#X connect 22 3 54 0 ;
#X connect 23 0 6 0 ;
#X connect 23 1 12 1 ;
#X connect 26 0 25 0 ;

2275 #X connect 26 0 27 0 ;
#X connect 27 0 45 0 ;
#X connect 27 0 51 0 ;
#X connect 28 0 37 0 ;
#X connect 28 0 55 0 ;

2280 #X connect 29 0 31 0 ;
#X connect 31 0 30 0 ;
#X connect 34 0 35 1 ;
#X connect 34 1 35 2 ;
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#X connect 35 0 18 8 ;
2285 #X connect 35 1 18 9 ;

#X connect 37 0 24 0 ;
#X connect 38 0 39 0 ;
#X connect 39 0 37 1 ;
#X connect 39 0 31 1 ;

2290 #X connect 39 0 49 1 ;
#X connect 39 0 50 1 ;
#X connect 39 0 51 1 ;
#X connect 40 0 43 0 ;
#X connect 41 0 42 0 ;

2295 #X connect 42 0 48 0 ;
#X connect 42 1 44 0 ;
#X connect 43 0 49 0 ;
#X connect 44 0 40 0 ;
#X connect 44 1 29 0 ;

2300 #X connect 44 1 28 0 ;
#X connect 45 0 46 0 ;
#X connect 46 0 47 0 ;
#X connect 47 0 37 0 ;
#X connect 47 0 55 0 ;

2305 #X connect 48 0 40 1 ;
#X connect 49 0 41 1 ;
#X connect 50 0 41 0 ;
#X connect 51 0 40 2 ;
#X connect 53 0 16 0 ;

2310 #X connect 53 0 7 1 ;
#X connect 53 0 20 0 ;
#X connect 53 0 9 0 ;
#X connect 53 0 34 1 ;
#X connect 53 0 35 0 ;

2315 #X connect 53 1 11 0 ;
#X connect 53 2 22 1 ;
#X connect 53 3 52 0 ;

3 pdgem/breakbeat.wav

4 pdgem/complex-mod˜.pd

#N canvas 206 108 428 341 12 ;
#X obj 142 87 i n l e t ˜ ;
#X obj 315 166 cos ˜ ;
#X obj 351 144 +˜ −0 .25 ;
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5 #X obj 351 166 cos ˜ ;
#X obj 225 87 i n l e t ˜ ;
#X obj 142 215 ∗˜ ;
#X obj 225 216 ∗˜ ;
#X obj 142 251 −˜;

10 #X obj 142 284 ou t l e t ˜ ;
#X obj 212 285 ou t l e t ˜ ;
#X obj 212 252 +˜;
#X text 140 310 p o s i t i v e ;
#X text 213 311 negat ive ;

15 #X obj 315 114 phasor ˜ ;
#X obj 315 88 i n l e t ˜ ;
#X connect 0 0 5 0 ;
#X connect 1 0 5 1 ;
#X connect 2 0 3 0 ;

20 #X connect 3 0 6 1 ;
#X connect 4 0 6 0 ;
#X connect 5 0 7 0 ;
#X connect 5 0 10 0 ;
#X connect 6 0 7 1 ;

25 #X connect 6 0 10 1 ;
#X connect 7 0 8 0 ;
#X connect 10 0 9 0 ;
#X connect 13 0 2 0 ;
#X connect 13 0 1 0 ;

30 #X connect 14 0 13 0 ;

5 pdgem/fractaloids.frag

uniform vec2 roo t s [ 8 ] ;
uniform vec2 powers [ 8 ] ;
uniform f l o a t hues [ 8 ] ;
uniform in t act iveRoots ;

5 uniform f l o a t epsSquared ;
uniform sampler2D hatch ;

f l o a t cmag2 ( vec2 z ) { re turn dot ( z , z ) ; }
vec2 c r e c i p ( vec2 z ) { f l o a t d = cmag2 ( z ) ; r e turn z / vec2 (d , −d) ; }

10 vec2 cmul ( vec2 a , vec2 b) { re turn vec2 ( a . x ∗ b . x − a . y ∗ b . y , a . x ∗ b . y + a . y ∗⤦
Ç b . x ) ; }

vec2 newtonStep ( vec2 z ) {
vec2 s = vec2 ( 0 . 0 ) ;
f o r ( i n t i = 0 ; i < 8 ; ++i ) {

15 i f ( i < act iveRoots ) {
s += cmul ( powers [ i ] , c r e c i p ( z − r oo t s [ i ] ) ) ;

}
}
re turn z − c r e c i p ( s ) ;

20 }

vec4 newtonDelta ( vec2 z00 ) {
vec2 z0 = z00 ;
bool done = f a l s e ;

25 i n t count = −1;
f l o a t root = −1 .0 ;
f l o a t d0 = 1000 . 0 ;
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f l o a t d1 = 1000 . 0 ;
vec2 z1 = z00 ;

30 f o r ( i n t n = 0 ; n < 64 ; ++n) {
d1 = d0 ;
z0 = newtonStep ( z0 ) ;
d0 = 1000 . 0 ;
f o r ( i n t i = 0 ; i < 8 ; ++i ) {

35 i f ( i < act iveRoots ) {
f l o a t d = cmag2 ( z0 − r oo t s [ i ] . xy ) ;
i f (d < d0 ) { d0 = d ; root = hues [ i ] ; z1 = roo t s [ i ] ; }

}
}

40 i f ( d0 < epsSquared ) {
done = true ;
count = n ;
break ;

}
45 }

f l o a t de l t a = −1 .0 ;
i f ( done ) {

de l t a = f l o a t ( count ) ;
i f ( d0 > 0 . 0 ) {

50 de l t a += clamp ( log ( epsSquared / d1 ) / log ( d0 / d1 ) , 0 . 0 , 1 . 0 ) ;
}

}
re turn vec4 ( root , de l ta , z1 ) ;

}
55

vec3 yuv2rgb ( vec3 yuv ) {
re turn yuv ∗ mat3 ( 1 . 0 , 1 . 407 , 0 . 0 , 1 . 0 , −0.677 , −0.236 , 1 . 0 , 0 . 0 , 1 . 848 ) ;

}

60 vec3 sp l a t ( vec3 rgb ) {
f l o a t m = max(max(max( rgb . x , rgb . y ) , rgb . z ) , 1 . 0 ) ;
r e turn clamp ( rgb / m, 0 . 0 , 1 . 0 ) ;

}

65 void main ( void ) {
vec2 z = gl TexCoord [ 0 ] . xy ;
vec4 d = newtonDelta ( z ) ;
vec3 c = vec3 ( 0 . 0 ) ;
i f ( ! ( d . x < 0 .0 | | d . y < 0 . 0 ) ) {

70 vec2 w = ( z − d . zw) ∗ 2 .0 + vec2 ( 0 . 5 ) ;
w −= f l o o r (w) ;
w /= vec2 ( 4 . 0 , 2 . 0 ) ;
f l o a t p = d . x / 8 . 0 ;
p −= f l o o r (p) ;

75 vec2 k = vec2 ( 2 . 0 ∗ p , p < 0 .5 ? 0 .0 : 0 . 5 ) ;
k −= f l o o r ( k ) ;
f l o a t ds = texture2D ( hatch , w + k) . g ;
f l o a t y = pow( clamp (2 . 0 / ( 1 . 0 + pow(d . y , 0 . 5 ) ) − 2 .0/pow(64 . 0 , 0 . 5 ) , 0 . 0 , ⤦

Ç 1 . 0 ) , 0 . 5 ) ;
f l o a t r = clamp (0 . 2 − 0 .05 ∗ ds , 0 . 0 , 1 . 0 ) ∗ y ;

80 f l o a t t = d . x ∗ 3 .883222077450933 ;
c = sp l a t ( yuv2rgb ( vec3 ( ( 0 . 9 + 0 .1 ∗ ds ) ∗ y , r ∗ cos ( t ) , r ∗ s i n ( t ) ) ) ) ;

}
g l FragCo lor = vec4 ( c , 1 . 0 ) ;
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}

6 pdgem/fractaloids.pd

#N canvas 0 0 714 270 10 ;
#X obj 13 41 i n l e t ;
#X obj 13 190 g l s l p rog ram ;
#X obj 323 43 i n l e t ;

5 #X text 319 25 roo t s ;
#X obj 321 65 t a a ;
#X msg 49 139 l i n k \$1 ;
#X obj 13 216 ou t l e t ;
#X text 14 234 geml i s t ;

10 #X text 12 17 geml i s t ;
#X text 115 19 epsSquared ;
#X obj 115 38 i n l e t ;
#X msg 115 137 epsSquared \$1 ;
#X obj 344 91 l i s t l ength ;

15 #X msg 331 151 act iveRoots \$1 ;
#X obj 13 96 g l s l f r a gmen t ;
#X msg 24 72 open f r a c t a l o i d s . f r a g ;
#X obj 211 29 loadbang ;
#X msg 169 75 1e −06;

20 #X msg 253 73 0 ;
#X obj 299 193 l i s t tr im ;
#X obj 299 171 l i s t prepend roo t s [ 0 ] ;
#X obj 115 112 f ;
#X obj 331 131 f ;

25 #X obj 299 151 l i s t ;
#X obj 13 117 t a b ;
#X obj 344 112 div 2 ;
#X obj 462 46 i n l e t ;
#X text 457 25 powers ;

30 #X obj 441 196 l i s t tr im ;
#X obj 441 154 l i s t ;
#X obj 437 175 l i s t prepend powers [ 0 ] ;
#X obj 602 46 i n l e t ;
#X obj 581 196 l i s t tr im ;

35 #X obj 581 154 l i s t ;
#X obj 577 175 l i s t prepend hues [ 0 ] ;
#X msg 483 118 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 ;
#X text 597 25 hues ;
#X connect 0 0 14 0 ;

40 #X connect 1 0 6 0 ;
#X connect 2 0 4 0 ;
#X connect 4 0 23 1 ;
#X connect 4 1 12 0 ;
#X connect 5 0 1 0 ;

45 #X connect 10 0 21 1 ;
#X connect 11 0 1 0 ;
#X connect 12 0 25 0 ;
#X connect 13 0 1 0 ;
#X connect 14 0 24 0 ;

50 #X connect 14 1 5 0 ;
#X connect 15 0 14 0 ;
#X connect 16 0 15 0 ;
#X connect 16 0 17 0 ;
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#X connect 16 0 18 0 ;
55 #X connect 16 0 35 0 ;

#X connect 17 0 21 1 ;
#X connect 18 0 22 1 ;
#X connect 19 0 1 0 ;
#X connect 20 0 19 0 ;

60 #X connect 21 0 11 0 ;
#X connect 22 0 13 0 ;
#X connect 23 0 20 0 ;
#X connect 24 0 1 0 ;
#X connect 24 1 21 0 ;

65 #X connect 24 1 22 0 ;
#X connect 24 1 23 0 ;
#X connect 24 1 29 0 ;
#X connect 24 1 33 0 ;
#X connect 25 0 22 1 ;

70 #X connect 26 0 29 1 ;
#X connect 28 0 1 0 ;
#X connect 29 0 30 0 ;
#X connect 30 0 28 0 ;
#X connect 31 0 33 1 ;

75 #X connect 32 0 1 0 ;
#X connect 33 0 34 0 ;
#X connect 34 0 32 0 ;
#X connect 35 0 29 1 ;

7 pdgem/hatching.png

8 pdgem/hatching.tif

9 pdgem/hilbert˜.pd
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#N canvas 269 0 593 306 12 ;
#X obj 105 92 biquad˜ 0.83774 −0.06338 0.06338 −0.83774 1 ;
#X obj 105 66 biquad˜ 1.94632 −0.94657 0.94657 −1.94632 1 ;
#X obj 86 149 biquad˜ −0.02569 0.260502 −0.260502 0.02569 1 ;

5 #X obj 86 175 biquad˜ 1.8685 −0.870686 0.870686 −1.8685 1 ;
#X obj 86 39 i n l e t ˜ ;
#X obj 105 121 ou t l e t ˜ ;
#X obj 86 202 ou t l e t ˜ ;
#X text 34 232 This i s a pa i r o f 4th−order a l l −pass f i l t e r s whose outputs

10 somehow manage to be about 90 degree s out o f phase from each other .
Both have d i f f e r e n t phases from the o r i g i n a l . Adapted from a 4X patch
by Emmanuel Favreau \ , c i r c a 1982 ;
#X obj 502 39 i n l e t ;
#X text 461 13 bang to c l e a r ;

15 #X text 80 16 s i g n a l in ;
#X msg 502 112 c l e a r ;
#X connect 0 0 5 0 ;
#X connect 1 0 0 0 ;
#X connect 2 0 3 0 ;

20 #X connect 3 0 6 0 ;
#X connect 4 0 1 0 ;
#X connect 4 0 2 0 ;
#X connect 8 0 11 0 ;
#X connect 11 0 1 0 ;

25 #X connect 11 0 0 0 ;
#X connect 11 0 2 0 ;
#X connect 11 0 3 0 ;

10 pdgem/jugglee-help.pd

#N canvas 0 0 450 414 10 ;
#X obj 242 126 j u gg l e e ;
#X obj 242 79 j u g g l e r ;
#X obj 324 137 p r in t j u g g l e r ;

5 #X obj 242 41 t b b ;
#X obj 300 22 loadbang ;
#X obj 77 23 f 0 ;
#X obj 108 40 moses 1 ;
#X obj 148 83 − 1 ;

10 #X obj 148 61 t f b ;
#X msg 296 183 c r e a t e \ , 1 ;
#X msg 311 210 0 \ , de s t roy ;
#X obj 16 23 gemhead ;
#X obj 17 95 t b a ;

15 #X obj 13 134 geml i s t ;
#X obj 242 150 route b a l l ;
#X obj 242 171 t b a ;
#X obj 111 197 unpack f f f ;
#X obj 109 282 pack f 1 1 ;

20 #X obj 109 305 Gem/hsv2rgb ;
#X obj 111 239 mod 360 ;
#X obj 111 260 / 360 ;
#X obj 180 246 pack f f 0 ;
#X obj 15 239 t r a n s l a t e ;

25 #X obj 15 336 t r a n s l a t e ;
#X obj 49 163 loadbang ;
#X msg 48 307 −1;
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#X msg 41 187 1 ;
#X obj 15 260 c o l o r ;

30 #X obj 15 281 sphere 0 . 1 ;
#X obj 111 218 ∗ 222 . 492 ;
#X obj 201 223 − 3 ;
#X obj 324 112 sp i go t ;
#X obj 356 86 t g l 15 0 empty empty empty 17 7 0 10 −262144 −1 −1 0

35 1 ;
#X obj 172 224 ∗ 2 ;
#X obj 199 203 moses 0 ;
#X msg 300 47 b a l l s 5 \ , throw 7 ;
#X obj 234 225 / 2 ;

40 #X obj 107 20 + 0 . 1 ;
#X obj 296 236 gemwin 25 ;
#X connect 0 0 14 0 ;
#X connect 1 0 0 0 ;
#X connect 1 0 31 0 ;

45 #X connect 3 0 1 0 ;
#X connect 3 1 0 0 ;
#X connect 4 0 35 0 ;
#X connect 5 0 37 0 ;
#X connect 6 0 5 1 ;

50 #X connect 6 0 0 0 ;
#X connect 6 1 8 0 ;
#X connect 7 0 5 0 ;
#X connect 8 0 7 0 ;
#X connect 8 1 3 0 ;

55 #X connect 9 0 38 0 ;
#X connect 10 0 38 0 ;
#X connect 11 0 12 0 ;
#X connect 12 0 5 0 ;
#X connect 12 1 13 1 ;

60 #X connect 13 0 22 0 ;
#X connect 14 0 15 0 ;
#X connect 15 0 13 0 ;
#X connect 15 1 16 0 ;
#X connect 16 0 29 0 ;

65 #X connect 16 1 33 0 ;
#X connect 16 2 34 0 ;
#X connect 17 0 18 0 ;
#X connect 18 0 27 1 ;
#X connect 19 0 20 0 ;

70 #X connect 20 0 17 0 ;
#X connect 21 0 22 2 ;
#X connect 21 0 23 2 ;
#X connect 22 0 27 0 ;
#X connect 24 0 25 0 ;

75 #X connect 24 0 26 0 ;
#X connect 25 0 23 1 ;
#X connect 26 0 22 1 ;
#X connect 27 0 28 0 ;
#X connect 28 0 23 0 ;

80 #X connect 29 0 19 0 ;
#X connect 30 0 21 1 ;
#X connect 31 0 2 0 ;
#X connect 32 0 31 1 ;
#X connect 33 0 21 0 ;
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85 #X connect 34 0 30 0 ;
#X connect 34 1 36 0 ;
#X connect 35 0 1 0 ;
#X connect 36 0 30 0 ;
#X connect 37 0 6 0 ;

11 pdgem/jugglee.pd lua

l o c a l J = pd . Class : new ( ) : r e g i s t e r (” j u gg l e e ”)

func t i on J : i n i t i a l i z e ( )
s e l f . b a l l s = { }

5 s e l f . currentBeat = 0
s e l f . currentHand = 1
s e l f . throwTime = 0 .2
s e l f . catchTime = 0 .2
s e l f . handRadius = 0 .2

10 s e l f . i n l e t s = 1
s e l f . o u t l e t s = 1
return true

end

15 l o c a l f unc t i on po s i t i o n ( hands , ba l l , t )
i f ( b a l l . t1 − ba l l . t0 ) == 1 then

i f t < ba l l . t0 then
return { 0 , −1 }

e l s e i f t < ba l l . t1 then
20 re turn { ba l l . x0 + ( b a l l . x1 − ba l l . x0 ) ∗ ( t − ba l l . t0 ) , −hands . handRadius ⤦

Ç }
e l s e

re turn { 0 , −1 }
end

e l s e
25 i f t < ba l l . t0 then

return { 0 , −1 }
e l s e i f t < ba l l . t0 + hands . throwTime then

l o c a l d = 1
i f b a l l . x0 < 0 then d = −1 end

30 l o c a l r = hands . handRadius
l o c a l a = math . p i /2 ∗ ( t − ba l l . t0 ) / hands . throwTime
return { ba l l . x0 + d ∗ r ∗ (1 − math . s i n ( a ) ) , −r ∗ math . cos ( a ) }

e l s e i f t < ba l l . t1 − hands . catchTime then
l o c a l throw = ( b a l l . t1 − hands . catchTime ) − ( b a l l . t0 + hands . throwTime )

35 l o c a l dt = ( t − ( b a l l . t0 + hands . throwTime ) )
re turn { ba l l . x0 + ( b a l l . x1 − ba l l . x0 ) ∗ dt / throw , throw ∗ dt − dt ∗ dt ⤦

Ç }
e l s e i f t < ba l l . t1 then

l o c a l d = 1
i f b a l l . x1 < 0 then d = −1 end

40 l o c a l r = hands . handRadius
l o c a l a = math . p i /2 ∗ ( b a l l . t1 − t ) / hands . catchTime
return { ba l l . x1 − d ∗ r ∗ (1 − math . s i n ( a ) ) , −r ∗ math . cos ( a ) }

e l s e
re turn { 0 , −1 }

45 end
end

end
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f unc t i on J : in 1 bang ( )
50 s e l f . currentBeat = s e l f . currentBeat + 1

s e l f . currentHand = − s e l f . currentHand
l o c a l t = s e l f . currentBeat + 0 .5
l o c a l b a l l s = { }
l o c a l i

55 f o r i = 1 ,#( s e l f . b a l l s ) do
l o c a l b a l l = s e l f . b a l l s [ i ]
l o c a l p = po s i t i o n ( s e l f , ba l l , t )
i f p [ 2 ] > 0 then

tab l e . i n s e r t ( ba l l s , b a l l )
60 end

end
s e l f . b a l l s = b a l l s

end

65 f unc t i on J : i n 1 f l o a t ( phase )
l o c a l t = s e l f . currentBeat + phase
l o c a l i
f o r i = 1 ,#( s e l f . b a l l s ) do

l o c a l b a l l = s e l f . b a l l s [ i ]
70 l o c a l p = po s i t i o n ( s e l f , ba l l , t )

l o c a l x = p [ 1 ]
l o c a l y = p [ 2 ]
s e l f : o u t l e t (1 , ” b a l l ” , { ba l l . id , x , y })

end
75 end

func t i on J : in 1 throw ( atoms )
l o c a l id = atoms [ 1 ]
l o c a l d i r e c t i o n = atoms [ 2 ]

80 l o c a l speed = atoms [ 3 ]
l o c a l fhand = s e l f . currentHand
l o c a l thand = s e l f . currentHand + 2 ∗ d i r e c t i o n
l o c a l dx = −d i r e c t i o n
l o c a l b a l l = { }

85 ba l l . id = id
b a l l . x0 = fhand ∗ (1 − s e l f . handRadius )
b a l l . x1 = thand ∗ (1 + s e l f . handRadius )
b a l l . t0 = s e l f . currentBeat
b a l l . t1 = s e l f . currentBeat + speed

90 t ab l e . i n s e r t ( s e l f . b a l l s , b a l l )
end

func t i on J : i n 1 p i c k ( ) end
func t i on J : i n 1 drop ( ) end

95 f unc t i on J : i n 1 wa i t ( ) end
func t i on J : i n 1 paus e ( ) end
func t i on J : in 1 remove ( ) end

12 pdgem/juggler-help.pd

#N canvas 0 0 450 300 10 ;
#X obj 105 131 j u g g l e r ;
#X msg 139 75 b a l l s 3 \ , throw 5 ;
#X obj 107 152 p r in t j u gg l e ;
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5 #X obj 104 75 bng 15 250 50 0 empty empty empty 17 7 0 10 −262144 −1
−1;
#X msg 166 96 b a l l s 4 ;
#X msg 184 120 b a l l s 8 ;
#X msg 260 102 throw 3 ;

10 #X msg 260 134 throw 10 ;
#X msg 204 163 b a l l s 0 ;
#X connect 0 0 2 0 ;
#X connect 1 0 0 0 ;
#X connect 3 0 0 0 ;

15 #X connect 4 0 0 0 ;
#X connect 5 0 0 0 ;
#X connect 6 0 0 0 ;
#X connect 7 0 0 0 ;
#X connect 8 0 0 0 ;

13 pdgem/juggler.pd lua

l o c a l J = pd . Class : new ( ) : r e g i s t e r (” j u g g l e r ”)

func t i on J : i n i t i a l i z e ( )
s e l f . currentHand = −1

5 s e l f . nextBal l ID = 0
s e l f . currentBal lCount = 0
s e l f . targetBal lCount = 0
s e l f .maximumThrow = 0
s e l f . longestThrow = 0

10 s e l f . futureLandings = { }
s e l f . i n l e t s = 1
s e l f . o u t l e t s = 1
return true

end
15

f unc t i on J : i n 1 b a l l s ( atoms )
i f type ( atoms [ 1 ] == ”number”) then

s e l f . targetBal lCount = math .max(0 , math . f l o o r ( atoms [ 1 ] ) )
end

20 end

func t i on J : in 1 throw ( atoms )
i f type ( atoms [ 1 ] == ”number”) then

s e l f .maximumThrow = math .max(0 , math . f l o o r ( atoms [ 1 ] ) )
25 s e l f . longestThrow = math .max( s e l f . longestThrow , s e l f .maximumThrow)

end
end

func t i on J : in 1 bang ( )
30 −− catch a p o s s i b l e b a l l

l o c a l caught = s e l f . futureLandings [ 1 ]
−− advance f u tu r e s
l o c a l n = s e l f . longestThrow
l o c a l i

35 f o r i = 1 ,n do
s e l f . futureLandings [ i ] = s e l f . futureLandings [ i + 1 ]

end
−− check what we caught
i f type ( caught ) == ”number” then

52



fractaloids pdgem/juggler.pd lua

40 −− a b a l l
i f s e l f . currentBal lCount > s e l f . targetBal lCount then
−− remove i t
s e l f . currentBal lCount = s e l f . currentBal lCount − 1
s e l f : o u t l e t (1 , ”remove ” , { caught })

45 e l s e
−− c o l l e c t p o s s i b l e throws without land ing c o l l i s i o n s
l o c a l cho i c e s = { }
f o r i = 1 , s e l f .maximumThrow do

i f type ( s e l f . futureLandings [ i ] ) ˜= ”number” then
50 t ab l e . i n s e r t ( cho i ce s , i )

end
end
−− choose a l e g a l throw
i f #cho i c e s == 0 then

55 s e l f . currentBal lCount = s e l f . currentBal lCount − 1
s e l f : o u t l e t (1 , ”drop ” , { caught })

e l s e
l o c a l d i c e = math . random ( )

−−[[−−
60 d i c e = d i c e ∗ d i c e

i f s e l f . currentHand < 0 then
d i c e = 1 − d i c e

end
−−]]−−

65 d i c e = math . c e i l ( d i c e ∗ #cho i c e s )
d i c e = math . min (math .max( dice , 1) , #cho i c e s )
l o c a l throw = cho i c e s [ d i c e ]
−− check d i r e c t i o n o f throw
l o c a l d i r e c t i o n

70 i f ( throw / 2) == math . f l o o r ( throw / 2) then
d i r e c t i o n = 0

e l s e i f s e l f . currentHand < 0 then
d i r e c t i o n = 1

e l s e
75 d i r e c t i o n = −1

end
−− schedu le fu tu r e land ing
s e l f . futureLandings [ throw ] = caught
s e l f : o u t l e t (1 , ” throw ” , { caught , d i r e c t i on , throw })

80 end
end

e l s e
−− caught nothing
i f s e l f . currentBal lCount < s e l f . targetBal lCount then

85 −− c o l l e c t p o s s i b l e throws without land ing c o l l i s i o n s
l o c a l cho i c e s = { }
f o r i = 1 , s e l f .maximumThrow do

i f type ( s e l f . futureLandings [ i ] ) ˜= ”number” then
tab l e . i n s e r t ( cho i ce s , i )

90 end
end
−− choose a l e g a l throw
i f #cho i c e s == 0 then

s e l f : o u t l e t (1 , ”wait ” , { })
95 e l s e

l o c a l cho i c e = math . random (1 , #cho i c e s )

53



fractaloids pdgem/lissajous-help.pd

l o c a l throw = cho i c e s [ cho i c e ]
−− check d i r e c t i o n o f throw
l o c a l d i r e c t i o n

100 i f ( throw / 2) == math . f l o o r ( throw / 2) then
d i r e c t i o n = 0

e l s e i f s e l f . currentHand < 0 then
d i r e c t i o n = 1

e l s e
105 d i r e c t i o n = −1

end
−− i n t roduce a new ba l l
l o c a l b a l l = s e l f . nextBal l ID
s e l f . nextBal l ID = s e l f . nextBal l ID + 1

110 s e l f . currentBal lCount = s e l f . currentBal lCount + 1
−− schedu le fu tu r e land ing
s e l f . futureLandings [ throw ] = ba l l
s e l f : o u t l e t (1 , ” p ick ” , { ba l l })
s e l f : o u t l e t (1 , ” throw ” , { ba l l , d i r e c t i on , throw })

115 end
e l s e
−− no ac t i on needed
s e l f : o u t l e t (1 , ”pause ” , { })

end
120 end

−− swap hands
s e l f . currentHand = − s e l f . currentHand

end

14 pdgem/lissajous-help.pd

#N canvas 0 0 450 300 10 ;
#X obj 26 68 gemhead ;
#X obj 26 208 f r a c t a l o i d s ;
#X obj 26 230 square 3 ;

5 #X msg 58 180 1e −06;
#X obj 58 155 loadbang ;
#X obj 26 93 t a b ;
#X obj 130 177 l i s s a j o u s ;
#X obj 197 147 + 1 ;

10 #X obj 197 121 hradio 15 1 0 8 empty empty empty 0 −8 0 10 −262144
−1 −1 0 ;
#X obj 197 101 hradio 15 1 0 8 empty empty empty 0 −8 0 10 −262144
−1 −1 0 ;
#X obj 166 146 + 1 ;

15 #X obj 197 81 hradio 15 1 0 8 empty empty empty 0 −8 0 10 −262144 −1
−1 0 ;
#X obj 137 149 + 1 ;
#X obj 71 94 f ;
#X obj 245 233 gemwin ;

20 #X msg 245 182 c r e a t e \ , 1 ;
#X msg 271 208 0 \ , de s t roy ;
#X obj 108 96 + 0 . 0 0 1 ;
#X connect 0 0 5 0 ;
#X connect 1 0 2 0 ;

25 #X connect 3 0 1 1 ;
#X connect 4 0 3 0 ;
#X connect 5 0 1 0 ;
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#X connect 5 1 13 0 ;
#X connect 6 0 1 2 ;

30 #X connect 7 0 6 3 ;
#X connect 8 0 7 0 ;
#X connect 9 0 10 0 ;
#X connect 10 0 6 2 ;
#X connect 11 0 12 0 ;

35 #X connect 12 0 6 1 ;
#X connect 13 0 6 0 ;
#X connect 13 0 17 0 ;
#X connect 15 0 14 0 ;
#X connect 16 0 14 0 ;

40 #X connect 17 0 13 1 ;

15 pdgem/lissajous.pd

#N canvas 0 0 347 362 10 ;
#X obj 26 40 i n l e t ;
#X text 27 19 phase ;
#X obj 217 32 i n l e t ;

5 #X text 218 9 count ;
#X obj 92 33 i n l e t ;
#X text 94 11 A;
#X obj 160 32 i n l e t ;
#X text 164 12 B;

10 #X obj 122 229 / 3 ;
#X obj 121 250 + 0 . 5 ;
#X obj 122 207 s i n ;
#X obj 122 183 ∗ 6 . 28319 ;
#X obj 154 83 / ;

15 #X obj 139 106 +;
#X obj 26 61 t b f ;
#X obj 26 89 t b b ;
#X msg 50 115 s e t ;
#X obj 26 137 t b b ;

20 #X obj 217 53 max 1 ;
#X obj 261 18 loadbang ;
#X msg 258 35 3 ;
#X obj 53 160 f ;
#X obj 53 181 un t i l ;

25 #X obj 53 202 f ;
#X obj 85 202 + 1 ;
#X obj 79 57 t b b f ;
#X msg 120 275 add2 \$1 ;
#X msg 28 299 0.689704 0.799453 0.83257 0.572195 0.725009 0.290624

30 0.447979 0.166673 0.210171 0.293652 0.190578 0.57613 0.40396 0.801134
;
#X obj 28 320 ou t l e t ;
#X obj 81 94 f ;
#X obj 94 120 ∗ ;

35 #X obj 110 95 f ;
#X msg 198 32 2 ;
#X msg 131 32 1 ;
#X connect 0 0 14 0 ;
#X connect 2 0 18 0 ;

40 #X connect 4 0 29 1 ;
#X connect 6 0 31 1 ;
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#X connect 8 0 9 0 ;
#X connect 9 0 26 0 ;
#X connect 10 0 8 0 ;

45 #X connect 11 0 10 0 ;
#X connect 12 0 13 0 ;
#X connect 13 0 30 1 ;
#X connect 14 0 15 0 ;
#X connect 14 1 13 1 ;

50 #X connect 15 0 17 0 ;
#X connect 15 1 16 0 ;
#X connect 16 0 27 0 ;
#X connect 17 0 27 0 ;
#X connect 17 1 21 0 ;

55 #X connect 18 0 12 1 ;
#X connect 18 0 21 1 ;
#X connect 19 0 20 0 ;
#X connect 19 0 32 0 ;
#X connect 19 0 33 0 ;

60 #X connect 20 0 18 0 ;
#X connect 21 0 22 0 ;
#X connect 22 0 23 0 ;
#X connect 23 0 24 0 ;
#X connect 23 0 25 0 ;

65 #X connect 24 0 23 1 ;
#X connect 25 0 29 0 ;
#X connect 25 1 31 0 ;
#X connect 25 2 12 0 ;
#X connect 26 0 27 0 ;

70 #X connect 27 0 28 0 ;
#X connect 29 0 30 0 ;
#X connect 30 0 11 0 ;
#X connect 31 0 30 0 ;
#X connect 32 0 31 1 ;

75 #X connect 33 0 29 1 ;

16 pdgem/loader.pd

#N canvas 0 0 450 300 10 ;
#X obj 20 23 r load ;
#X obj 20 65 max 1 ;
#X obj 106 93 un t i l ;

5 #X msg 106 137 obj 10 10 random ;
#X obj 20 89 t b f ;
#X obj 79 167 s pd−\$0− l oade r ;
#N canvas 0 0 450 300 \$0− l oade r 0 ;
#X r e s t o r e 106 22 pd \$0− l oade r ;

10 #X obj 20 114 t b b ;
#X msg 47 137 loadbang ;
#X msg 220 137 c l e a r ;
#X msg 20 228 \ ; pd open main . pd . ;
#X obj 20 198 de lay 1000 ;

15 #X obj 103 45 v render ;
#X obj 104 65 v seed ;
#X obj 20 44 unpack f f ;
#X connect 0 0 14 0 ;
#X connect 1 0 4 0 ;

20 #X connect 1 0 13 0 ;
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#X connect 2 0 3 0 ;
#X connect 3 0 5 0 ;
#X connect 4 0 7 0 ;
#X connect 4 1 2 0 ;

25 #X connect 7 0 11 0 ;
#X connect 7 1 8 0 ;
#X connect 8 0 5 0 ;
#X connect 9 0 5 0 ;
#X connect 11 0 10 0 ;

30 #X connect 14 0 1 0 ;
#X connect 14 1 12 0 ;

17 pdgem/main.pd

#N canvas 0 0 450 300 10 ;
#X obj 192 227 video ;
#X obj 195 58 audio ;
#X obj 195 102 s e l 0 ;

5 #X obj 195 146 t imer ;
#X msg 195 167 0 \ , 1 \$1 ;
#X obj 195 188 v l i n e ˜ ;
#X obj 195 125 t b b b ;
#X obj 268 186 t g l 15 0 empty empty empty 17 7 0 10 −262144 −1 −1 1

10 1 ;
#X obj 195 81 mod 4 ;
#X obj 268 157 loadbang ;
#X obj 9 106 − 64 ;
#X obj 10 178 expr pow(0 .525 \ , pow( $ f 1 \ , 3) ) ;

15 #X obj 9 130 mod 1536 ;
#X obj 10 154 / 1536 ;
#X obj 14 220 h s l 128 15 0 1 0 0 empty empty empty −2 −8 0 10 −262144
−1 −1 3779 1 ;
#X connect 1 0 8 0 ;

20 #X connect 1 0 10 0 ;
#X connect 1 1 0 3 ;
#X connect 1 2 0 4 ;
#X connect 2 0 6 0 ;
#X connect 3 0 4 0 ;

25 #X connect 4 0 5 0 ;
#X connect 5 0 0 1 ;
#X connect 6 0 3 0 ;
#X connect 6 1 3 1 ;
#X connect 6 2 0 2 ;

30 #X connect 7 0 0 5 ;
#X connect 8 0 2 0 ;
#X connect 9 0 7 0 ;
#X connect 10 0 12 0 ;
#X connect 11 0 0 0 ;

35 #X connect 12 0 13 0 ;
#X connect 13 0 11 0 ;
#X connect 13 0 14 0 ;

18 pdgem/README

note : r e qu i r e s patched Gem to support uniform arrays
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19 pdgem/start.sh

#!/bin / sh
r=1
n=‘ opens s l rand 1 | hexdump −e ”1/1 \”%1u\n\”” ‘
pd −r 48000 − j ack −channe l s 2 −path ”${HOME}/ opt/ l i b /pd/ extra /Gem” − l i b Gem:⤦

Ç pdlua −open loade r . pd −send ” load $n $r ”

20 pdgem/video.pd

#N canvas 34 20 824 443 10 ;
#X obj 248 113 j u gg l e e ;
#X obj 248 86 j u g g l e r ;
#X obj 251 67 t b b ;

5 #X msg 424 81 0 \ , de s t roy ;
#X obj 50 22 gemhead ;
#X obj 248 137 route b a l l ;
#X obj 248 157 unpack f f f ;
#X obj 426 107 gemwin 25 ;

10 #X obj 53 249 f r a c t a l o i d s ;
#X msg 84 216 1e −06;
#X obj 84 191 loadbang ;
#X obj 50 47 t a b b b ;
#X msg 142 194 s e t ;

15 #X obj 316 193 moses 0 ;
#X obj 281 239 + 0 . 5 ;
#X obj 52 266 square 4 ;
#X obj 239 25 i n l e t ;
#X obj 195 24 i n l e t ˜ ;

20 #X obj 195 45 snapshot ˜ ;
#X obj 636 21 i n l e t ;
#X obj 424 39 s e l 0 1 ;
#X obj 169 100 loadbang ;
#X msg 140 261 4 ;

25 #X obj 140 282 / 9 ;
#X obj 140 303 ∗ 16 ;
#X obj 316 215 / 4 ;
#X obj 327 239 + 0 . 3 ;
#X obj 282 191 / 4 ;

30 #X msg 381 225 b a l l s \$1 ;
#X msg 446 224 throw \$1 ;
#X obj 52 149 p i x t ex tu r e ;
#X obj 52 124 pix image hatching . t i f ;
#X msg 152 151 r e c t ang l e 0 ;

35 #X obj 52 170 p i x coo rd ina t e ;
#X msg 148 173 0 0 1 0 1 1 0 1 ;
#X obj 360 19 i n l e t ;
#X obj 379 165 +;
#X obj 442 166 +;

40 #X obj 377 131 route dba l l s dthrow b a l l s throw ;
#X msg 446 59 dimen 1024 576 \ , c r e a t e \ , 1 ;
#X obj 579 17 i n l e t ;
#X obj 580 93 symbol ;
#X obj 580 114 s e l s t a r t stop ;

45 #X obj 52 364 p i x wr i t e ;
#X obj 52 301 sp i go t ;
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#X obj 580 135 v seed ;
#X obj 581 156 makefi lename %02d ;
#X msg 581 175 f i l e dynamo . pd .\ $1 . 0 \ , auto 1 ;

50 #X obj 52 326 t b a ;
#X msg 620 198 auto 0 ;
#X msg 587 196 1 ;
#X obj 592 300 sp i go t ;
#X obj 627 257 loadbang ;

55 #X obj 627 278 v render ;
#X msg 672 201 0 ;
#N canvas 0 0 450 300 \$0− c o l l e c t 0 ;
#X obj 20 12 i n l e t ;
#X msg 20 33 0.785573 0.343176 0.272566 0.49117 0.388845 0.662158 0.553015

60 0.685152 0.505124 0.66648 0.436736 0.606141 0.367665 0 . 31648 ;
#X obj 19 67 ou t l e t ;
#X obj 80 76 i n l e t ;
#X msg 80 97 0.804513 0.142787 0.804513 −0.113717 0.804513 −0.0555773
0.804513 0.0265076 0.804513 0.00256219 0.804513 −0.031632 0.804513

65 −0.0661673;
#X obj 79 131 ou t l e t ;
#X obj 145 138 i n l e t ;
#X msg 145 159 668 670 669 672 664 671 657 ;
#X obj 144 193 ou t l e t ;

70 #X connect 0 0 1 0 ;
#X connect 1 0 2 0 ;
#X connect 3 0 4 0 ;
#X connect 4 0 5 0 ;
#X connect 6 0 7 0 ;

75 #X connect 7 0 8 0 ;
#X r e s t o r e 130 219 pd \$0− c o l l e c t ;
#X msg 279 287 add2 \$1 \$2 ;
#X obj 281 266 pack f f ;
#X msg 278 355 add2 \$1 ;

80 #X obj 124 25 i n l e t ;
#X obj 196 68 t f f ;
#X obj 275 326 +;
#X obj 372 330 loadbang ;
#X obj 372 351 random 1000 ;

85 #X obj 379 189 c l i p 2 8 ;
#X obj 211 373 pack f f ;
#X msg 210 402 add2 \$2 \$1 ;
#X obj 215 348 ∗ 0 . 1 2 5 ;
#X obj 444 191 c l i p 2 10 ;

90 #X obj 471 170 + 1 ;
#X obj 349 215 / 12 ;
#X connect 0 0 5 0 ;
#X connect 1 0 0 0 ;
#X connect 2 0 1 0 ;

95 #X connect 2 1 0 0 ;
#X connect 3 0 7 0 ;
#X connect 4 0 11 0 ;
#X connect 5 0 6 0 ;
#X connect 6 0 61 0 ;

100 #X connect 6 1 27 0 ;
#X connect 6 1 67 0 ;
#X connect 6 2 13 0 ;
#X connect 8 0 15 0 ;
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#X connect 9 0 8 1 ;
105 #X connect 10 0 9 0 ;

#X connect 11 0 31 0 ;
#X connect 11 1 55 0 ;
#X connect 11 1 55 1 ;
#X connect 11 1 55 2 ;

110 #X connect 11 2 18 0 ;
#X connect 11 3 12 0 ;
#X connect 12 0 55 0 ;
#X connect 12 0 55 1 ;
#X connect 12 0 55 2 ;

115 #X connect 13 0 25 0 ;
#X connect 13 1 70 0 ;
#X connect 14 0 57 0 ;
#X connect 15 0 44 0 ;
#X connect 16 0 2 0 ;

120 #X connect 17 0 18 0 ;
#X connect 18 0 60 0 ;
#X connect 19 0 20 0 ;
#X connect 20 0 3 0 ;
#X connect 20 1 39 0 ;

125 #X connect 21 0 22 0 ;
#X connect 21 0 32 0 ;
#X connect 21 0 34 0 ;
#X connect 22 0 23 0 ;
#X connect 23 0 24 0 ;

130 #X connect 24 0 15 1 ;
#X connect 25 0 26 0 ;
#X connect 26 0 57 1 ;
#X connect 27 0 14 0 ;
#X connect 28 0 1 0 ;

135 #X connect 29 0 1 0 ;
#X connect 30 0 33 0 ;
#X connect 31 0 30 0 ;
#X connect 32 0 30 0 ;
#X connect 33 0 8 0 ;

140 #X connect 34 0 33 1 ;
#X connect 35 0 38 0 ;
#X connect 36 0 64 0 ;
#X connect 37 0 68 0 ;
#X connect 38 0 36 0 ;

145 #X connect 38 1 37 0 ;
#X connect 38 2 64 0 ;
#X connect 38 3 68 0 ;
#X connect 39 0 7 0 ;
#X connect 40 0 41 0 ;

150 #X connect 41 0 42 0 ;
#X connect 42 0 45 0 ;
#X connect 42 0 50 0 ;
#X connect 42 1 49 0 ;
#X connect 42 1 54 0 ;

155 #X connect 44 0 48 0 ;
#X connect 45 0 46 0 ;
#X connect 46 0 47 0 ;
#X connect 47 0 43 0 ;
#X connect 48 0 43 0 ;

160 #X connect 48 1 43 0 ;
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#X connect 49 0 43 0 ;
#X connect 50 0 51 0 ;
#X connect 51 0 44 1 ;
#X connect 52 0 53 0 ;

165 #X connect 53 0 51 1 ;
#X connect 54 0 51 0 ;
#X connect 55 0 8 2 ;
#X connect 55 1 8 3 ;
#X connect 55 2 8 4 ;

170 #X connect 56 0 55 0 ;
#X connect 57 0 56 0 ;
#X connect 58 0 55 2 ;
#X connect 59 0 65 1 ;
#X connect 60 0 0 0 ;

175 #X connect 61 0 58 0 ;
#X connect 62 0 63 0 ;
#X connect 63 0 61 1 ;
#X connect 64 0 36 1 ;
#X connect 64 0 28 0 ;

180 #X connect 64 0 69 0 ;
#X connect 65 0 66 0 ;
#X connect 66 0 55 1 ;
#X connect 67 0 65 0 ;
#X connect 68 0 37 1 ;

185 #X connect 68 0 29 0 ;
#X connect 69 0 68 1 ;
#X connect 70 0 25 0 ;
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GNU AFFERO GENERAL PUBLIC LICENSE
Vers ion 3 , 19 November 2007

Copyright (C) 2007 Free Software Foundation , Inc . <http :// f s f . org/>
5 Everyone i s permitted to copy and d i s t r i b u t e verbatim cop i e s

o f t h i s l i c e n s e document , but changing i t i s not a l lowed .

Preamble

10 The GNU Af f e ro General Publ ic L i cense i s a f r e e , c opy l e f t l i c e n s e f o r
so f tware and other k inds o f works , s p e c i f i c a l l y des igned to ensure
cooperat i on with the community in the case o f network s e r v e r so f tware .

The l i c e n s e s f o r most so f tware and other p r a c t i c a l works are des igned
15 to take away your freedom to share and change the works . By contras t ,

our General Publ ic L i c en s e s are intended to guarantee your freedom to
share and change a l l v e r s i on s o f a program−−to make sure i t remains f r e e
so f tware f o r a l l i t s u s e r s .

20 When we speak o f f r e e so ftware , we are r e f e r r i n g to freedom , not
p r i c e . Our General Publ ic L i c en s e s are des igned to make sure that you
have the freedom to d i s t r i b u t e cop i e s o f f r e e so f tware ( and charge f o r
them i f you wish ) , that you r e c e i v e source code or can get i t i f you
want i t , that you can change the so f tware or use p i e c e s o f i t in new

25 f r e e programs , and that you know you can do these th ing s .

Deve lopers that use our General Publ ic L i c en s e s p ro t e c t your r i g h t s
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with two s t ep s : (1 ) a s s e r t copyr ight on the software , and (2 ) o f f e r
you t h i s L i cense which g i v e s you l e g a l permis s ion to copy , d i s t r i b u t e

30 and/or modify the so f tware .

A secondary b en e f i t o f de fend ing a l l users ’ freedom i s that
improvements made in a l t e r n a t e v e r s i on s o f the program , i f they
r e c e i v e widespread use , become ava i l a b l e f o r other deve l ope r s to

35 i n co rpo ra t e . Many deve l ope r s o f f r e e so f tware are heartened and
encouraged by the r e s u l t i n g cooperat i on . However , in the case o f
so f tware used on network s e rve r s , t h i s r e s u l t may f a i l to come about .
The GNU General Publ ic L i cense permits making a modi f i ed ve r s i on and
l e t t i n g the pub l i c a c c e s s i t on a s e r v e r without ever r e l e a s i n g i t s

40 source code to the pub l i c .

The GNU Af f e ro General Publ ic L i cense i s des igned s p e c i f i c a l l y to
ensure that , in such cases , the modi f i ed source code becomes a v a i l a b l e
to the community . I t r e qu i r e s the operator o f a network s e r v e r to

45 prov ide the source code o f the modi f i ed ve r s i on running the re to the
u s e r s o f that s e r v e r . Therefore , pub l i c use o f a modi f i ed vers ion , on
a pub l i c l y a c c e s s i b l e se rver , g i v e s the pub l i c a c c e s s to the source
code o f the modi f i ed ve r s i on .

50 An o lde r l i c e n s e , c a l l e d the Af f e ro General Publ ic L i cense and
publ i shed by Affero , was des igned to accompl ish s im i l a r goa l s . This i s
a d i f f e r e n t l i c e n s e , not a ve r s i on o f the Af f e ro GPL, but Af f e ro has
r e l e a s e d a new ve r s i on o f the Af f e ro GPL which permits r e l i c e n s i n g under
t h i s l i c e n s e .

55

The p r e c i s e terms and cond i t i on s f o r copying , d i s t r i b u t i o n and
mod i f i c a t i on f o l l ow .

TERMS AND CONDITIONS
60

0 . D e f i n i t i o n s .

”This L i cense ” r e f e r s to ve r s i on 3 o f the GNU Af f e ro General Publ ic L i cense .

65 ”Copyright ” a l s o means copyr ight − l i k e laws that apply to other k inds o f
works , such as semiconductor masks .

”The Program” r e f e r s to any copyr i gh tab l e work l i c e n s e d under t h i s
L i cense . Each l i c e n s e e i s addressed as ”you ” . ” L i c en s e e s ” and

70 ” r e c i p i e n t s ” may be i nd i v i d u a l s or o r gan i z a t i on s .

To ”modify” a work means to copy from or adapt a l l or part o f the work
in a f a sh i on r e qu i r i n g copyr ight permiss ion , other than the making o f an
exact copy . The r e s u l t i n g work i s c a l l e d a ”modi f i ed ve r s i on ” o f the

75 e a r l i e r work or a work ”based on” the e a r l i e r work .

A ” covered work” means e i t h e r the unmodif ied Program or a work based
on the Program .

80 To ”propagate ” a work means to do anything with i t that , without
permiss ion , would make you d i r e c t l y or s e c onda r i l y l i a b l e f o r
in f r ingement under app l i c ab l e copyr ight law , except execut ing i t on a
computer or modifying a p r i va t e copy . Propagation i n c l ud e s copying ,
d i s t r i b u t i o n ( with or without mod i f i c a t i on ) , making a v a i l a b l e to the
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85 publ ic , and in some coun t r i e s other a c t i v i t i e s as we l l .

To ”convey” a work means any kind o f propagat ion that enab l e s other
p a r t i e s to make or r e c e i v e cop i e s . Mere i n t e r a c t i o n with a user through
a computer network , with no t r a n s f e r o f a copy , i s not conveying .

90

An i n t e r a c t i v e user i n t e r f a c e d i s p l a y s ”Appropriate Legal Not i ce s ”
to the extent that i t i n c l ud e s a convenient and prominently v i s i b l e
f e a tu r e that (1 ) d i s p l a y s an appropr ia t e copyr ight not i ce , and (2 )
t e l l s the user that the re i s no warranty f o r the work ( except to the

95 extent that war rant i e s are provided ) , that l i c e n s e e s may convey the
work under t h i s License , and how to view a copy o f t h i s L i cense . I f
the i n t e r f a c e p r e s en t s a l i s t o f user commands or opt ions , such as a
menu , a prominent item in the l i s t meets t h i s c r i t e r i o n .

100 1 . Source Code .

The ” source code” f o r a work means the p r e f e r r e d form o f the work
f o r making mod i f i c a t i on s to i t . ”Object code” means any non− source
form o f a work .

105

A ”Standard I n t e r f a c e ” means an i n t e r f a c e that e i t h e r i s an o f f i c i a l
standard de f ined by a recogn i z ed standards body , or , in the case o f
i n t e r f a c e s s p e c i f i e d f o r a p a r t i c u l a r programming language , one that
i s wide ly used among deve l ope r s working in that language .

110

The ”System L i b r a r i e s ” o f an executab l e work inc lude anything , other
than the work as a whole , that ( a ) i s inc luded in the normal form o f
packaging a Major Component , but which i s not part o f that Major
Component , and (b) s e r v e s only to enable use o f the work with that

115 Major Component , or to implement a Standard I n t e r f a c e f o r which an
implementation i s a v a i l a b l e to the pub l i c in source code form . A
”Major Component” , in t h i s context , means a major e s s e n t i a l component
( kerne l , window system , and so on ) o f the s p e c i f i c opera t ing system
( i f any ) on which the executab l e work runs , or a compi le r used to

120 produce the work , or an ob j e c t code i n t e r p r e t e r used to run i t .

The ”Corresponding Source ” f o r a work in ob j e c t code form means a l l
the source code needed to generate , i n s t a l l , and ( f o r an executab l e
work ) run the ob j e c t code and to modify the work , i n c l ud ing s c r i p t s to

125 c on t r o l those a c t i v i t i e s . However , i t does not in c lude the work ’ s
System L ib ra r i e s , or genera l −purpose t o o l s or g en e r a l l y a v a i l a b l e f r e e
programs which are used unmodif ied in per forming those a c t i v i t i e s but
which are not part o f the work . For example , Corresponding Source
i n c l ud e s i n t e r f a c e d e f i n i t i o n f i l e s a s s o c i a t ed with source f i l e s f o r

130 the work , and the source code f o r shared l i b r a r i e s and dynamical ly
l i nked subprograms that the work i s s p e c i f i c a l l y des igned to requ i r e ,
such as by int imate data communication or c on t r o l f low between those
subprograms and other par t s o f the work .

135 The Corresponding Source need not in c lude anything that u s e r s
can r egene ra t e automat i ca l l y from other par t s o f the Corresponding
Source .

The Corresponding Source f o r a work in source code form i s that
140 same work .

63



fractaloids webgl/agpl-3.0.txt

2 . Bas ic Permiss ions .

Al l r i g h t s granted under t h i s L i cense are granted f o r the term o f
145 copyr ight on the Program , and are i r r e v o c ab l e provided the s ta t ed

cond i t i on s are met . This L i cense e x p l i c i t l y a f f i rm s your un l imited
permis s ion to run the unmodif ied Program . The output from running a
covered work i s covered by t h i s L i cense only i f the output , g iven i t s
content , c o n s t i t u t e s a covered work . This L i cense acknowledges your

150 r i g h t s o f f a i r use or other equ iva l ent , as provided by copyr ight law .

You may make , run and propagate covered works that you do not
convey , without cond i t i on s so long as your l i c e n s e otherwi se remains
in f o r c e . You may convey covered works to o the r s f o r the s o l e purpose

155 o f having them make mod i f i c a t i on s e x c l u s i v e l y f o r you , or prov ide you
with f a c i l i t i e s f o r running those works , provided that you comply with
the terms o f t h i s L i cense in conveying a l l mate r i a l f o r which you do
not c on t r o l copyr ight . Those thus making or running the covered works
f o r you must do so e x c l u s i v e l y on your beha l f , under your d i r e c t i o n

160 and contro l , on terms that p r oh i b i t them from making any cop i e s o f
your copyr ighted mate r i a l ou t s id e t h e i r r e l a t i o n s h i p with you .

Conveying under any other c i r cumstances i s permitted s o l e l y under
the cond i t i on s s ta t ed below . Sub l i c en s i ng i s not a l lowed ; s e c t i o n 10

165 makes i t unnecessary .

3 . Pro tec t ing Users ’ Legal Rights From Anti−Circumvention Law .

No covered work s h a l l be deemed part o f an e f f e c t i v e t e c hno l o g i c a l
170 measure under any app l i c ab l e law f u l f i l l i n g o b l i g a t i o n s under a r t i c l e

11 o f the WIPO copyr ight t r ea ty adopted on 20 December 1996 , or
s im i l a r laws p r oh i b i t i n g or r e s t r i c t i n g c ircumvent ion o f such
measures .

175 When you convey a covered work , you waive any l e g a l power to f o rb i d
c i rcumvent ion o f t e c hno l o g i c a l measures to the extent such c ircumvent ion
i s e f f e c t e d by e x e r c i s i n g r i g h t s under t h i s L i cense with r e sp e c t to
the covered work , and you d i s c l a im any i n t en t i on to l im i t opera t i on or
mod i f i c a t i on o f the work as a means o f en fo rc ing , aga in s t the work ’ s

180 users , your or th i rd pa r t i e s ’ l e g a l r i g h t s to f o rb i d c i rcumvent ion o f
t e c hno l o g i c a l measures .

4 . Conveying Verbatim Copies .

185 You may convey verbatim cop i e s o f the Program ’ s source code as you
r e c e i v e i t , in any medium , provided that you consp i cuous ly and
approp r i a t e l y pub l i sh on each copy an appropr ia t e copyr ight no t i c e ;
keep i n t a c t a l l n o t i c e s s t a t i n g that t h i s L i cense and any
non−permi s s i v e terms added in accord with s e c t i o n 7 apply to the code ;

190 keep i n t a c t a l l n o t i c e s o f the absence o f any warranty ; and g ive a l l
r e c i p i e n t s a copy o f t h i s L i cense along with the Program .

You may charge any p r i c e or no p r i c e f o r each copy that you convey ,
and you may o f f e r support or warranty p ro t e c t i on f o r a f e e .

195

5 . Conveying Modif ied Source Vers ions .

You may convey a work based on the Program , or the mod i f i c a t i on s to
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produce i t from the Program , in the form o f source code under the
200 terms o f s e c t i o n 4 , provided that you a l s o meet a l l o f the se c ond i t i on s :

a ) The work must car ry prominent no t i c e s s t a t i n g that you modi f i ed
i t , and g iv ing a r e l e van t date .

205 b) The work must car ry prominent no t i c e s s t a t i n g that i t i s
r e l e a s e d under t h i s L i cense and any cond i t i on s added under s e c t i o n
7 . This requirement mod i f i e s the requirement in s e c t i o n 4 to
”keep i n t a c t a l l n o t i c e s ” .

210 c ) You must l i c e n s e the e n t i r e work , as a whole , under t h i s
L i cense to anyone who comes in to po s s e s s i on o f a copy . This
L i cense w i l l t h e r e f o r e apply , a long with any app l i c ab l e s e c t i o n 7
add i t i o na l terms , to the whole o f the work , and a l l i t s parts ,
r e g a r d l e s s o f how they are packaged . This L i cense g i v e s no

215 permis s ion to l i c e n s e the work in any other way , but i t does not
i n v a l i d a t e such permis s ion i f you have s epa r a t e l y r e c e i v ed i t .

d ) I f the work has i n t e r a c t i v e user i n t e r f a c e s , each must d i sp l ay
Appropriate Legal Not i ce s ; however , i f the Program has i n t e r a c t i v e

220 i n t e r f a c e s that do not d i sp l ay Appropriate Legal Not ices , your
work need not make them do so .

A compi la t ion o f a covered work with other s epara t e and independent
works , which are not by t h e i r nature ex t en s i on s o f the covered work ,

225 and which are not combined with i t such as to form a l a r g e r program ,
in or on a volume o f a s to rage or d i s t r i b u t i o n medium , i s c a l l e d an
” aggregate ” i f the compi la t ion and i t s r e s u l t i n g copyr ight are not
used to l im i t the a c c e s s or l e g a l r i g h t s o f the compi lat ion ’ s u s e r s
beyond what the i nd i v i dua l works permit . I n c l u s i o n o f a covered work

230 in an aggregate does not cause t h i s L i cense to apply to the other
par t s o f the aggregate .

6 . Conveying Non−Source Forms .

235 You may convey a covered work in ob j e c t code form under the terms
o f s e c t i o n s 4 and 5 , provided that you a l s o convey the
machine− r eadab le Corresponding Source under the terms o f t h i s License ,
in one o f the se ways :

240 a ) Convey the ob j e c t code in , or embodied in , a phy s i c a l product
( i n c l ud ing a phy s i c a l d i s t r i b u t i o n medium) , accompanied by the
Corresponding Source f i x ed on a durable phy s i c a l medium
customar i ly used f o r so f tware in te rchange .

245 b) Convey the ob j e c t code in , or embodied in , a phy s i c a l product
( i n c l ud ing a phy s i c a l d i s t r i b u t i o n medium) , accompanied by a
wr i t t en o f f e r , v a l i d f o r at l e a s t three years and va l i d f o r as
long as you o f f e r spare par t s or customer support f o r that product
model , to g ive anyone who po s s e s s e s the ob j e c t code e i t h e r (1 ) a

250 copy o f the Corresponding Source f o r a l l the so f tware in the
product that i s covered by t h i s License , on a durable phy s i c a l
medium customar i ly used f o r so f tware interchange , f o r a p r i c e no
more than your rea sonab l e co s t o f phy s i c a l l y per forming t h i s
conveying o f source , or (2 ) a c c e s s to copy the

255 Corresponding Source from a network s e r v e r at no charge .
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c ) Convey i nd i v i dua l c op i e s o f the ob j e c t code with a copy o f the
wr i t t en o f f e r to prov ide the Corresponding Source . This
a l t e r n a t i v e i s a l lowed only o c c a s i o n a l l y and noncommercial ly , and

260 only i f you r e c e i v ed the ob j e c t code with such an o f f e r , in accord
with subs e c t i on 6b .

d) Convey the ob j e c t code by o f f e r i n g ac c e s s from a des ignated
p lace ( g r a t i s or f o r a charge ) , and o f f e r equ iva l en t a c c e s s to the

265 Corresponding Source in the same way through the same p lace at no
f u r t h e r charge . You need not r e qu i r e r e c i p i e n t s to copy the
Corresponding Source along with the ob j e c t code . I f the p lace to
copy the ob j e c t code i s a network se rver , the Corresponding Source
may be on a d i f f e r e n t s e r v e r ( operated by you or a th i rd party )

270 that supports equ iva l en t copying f a c i l i t i e s , provided you maintain
c l e a r d i r e c t i o n s next to the ob j e c t code say ing where to f i nd the
Corresponding Source . Regard le s s o f what s e r v e r hos t s the
Corresponding Source , you remain ob l i g a t ed to ensure that i t i s
a v a i l a b l e f o r as long as needed to s a t i s f y these requ i rements .

275

e ) Convey the ob j e c t code us ing peer −to−peer t ransmis s ion , provided
you inform other pee r s where the ob j e c t code and Corresponding
Source o f the work are being o f f e r e d to the gene ra l pub l i c at no
charge under subse c t i on 6d .

280

A separab l e por t i on o f the ob j e c t code , whose source code i s excluded
from the Corresponding Source as a System Library , need not be
inc luded in conveying the ob j e c t code work .

285 A ”User Product” i s e i t h e r (1 ) a ”consumer product ” , which means any
t ang i b l e pe r sona l property which i s normally used f o r persona l , fami ly ,
or household purposes , or (2 ) anything des igned or so ld f o r i n co rpo ra t i on
in to a dwe l l i ng . In determining whether a product i s a consumer product ,
doubt fu l c a s e s s h a l l be r e s o l v ed in favor o f coverage . For a p a r t i c u l a r

290 product r e c e i v ed by a p a r t i c u l a r user , ” normally used” r e f e r s to a
t yp i c a l or common use o f that c l a s s o f product , r e g a r d l e s s o f the s t a tu s
o f the p a r t i c u l a r user or o f the way in which the p a r t i c u l a r user
a c t ua l l y uses , or expect s or i s expected to use , the product . A product
i s a consumer product r e g a r d l e s s o f whether the product has s ub s t an t i a l

295 commercial , i n d u s t r i a l or non−consumer uses , un l e s s such uses r ep r e s en t
the only s i g n i f i c a n t mode o f use o f the product .

” I n s t a l l a t i o n In format ion ” f o r a User Product means any methods ,
procedures , au tho r i z a t i on keys , or other in fo rmat ion r equ i r ed to i n s t a l l

300 and execute modi f i ed v e r s i on s o f a covered work in that User Product from
a modi f i ed ve r s i on o f i t s Corresponding Source . The in fo rmat ion must
s u f f i c e to ensure that the cont inued func t i on ing o f the modi f i ed ob j e c t
code i s in no case prevented or i n t e r f e r e d with s o l e l y because
mod i f i c a t i on has been made .

305

I f you convey an ob j e c t code work under t h i s s e c t i o n in , or with , or
s p e c i f i c a l l y f o r use in , a User Product , and the conveying occurs as
part o f a t r an sa c t i on in which the r i g h t o f po s s e s s i on and use o f the
User Product i s t r a n s f e r r e d to the r e c i p i e n t in pe rpe tu i ty or f o r a

310 f i x e d term ( r e g a r d l e s s o f how the t r an sa c t i on i s cha r a c t e r i z ed ) , the
Corresponding Source conveyed under t h i s s e c t i o n must be accompanied
by the I n s t a l l a t i o n In format ion . But t h i s requirement does not apply
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i f n e i t h e r you nor any th i rd party r e t a i n s the a b i l i t y to i n s t a l l
modi f i ed ob j e c t code on the User Product ( f o r example , the work has

315 been i n s t a l l e d in ROM) .

The requirement to prov ide I n s t a l l a t i o n In format ion does not in c lude a
requirement to cont inue to prov ide support s e r v i c e , warranty , or updates
f o r a work that has been modi f i ed or i n s t a l l e d by the r e c i p i e n t , or f o r

320 the User Product in which i t has been modi f i ed or i n s t a l l e d . Access to a
network may be denied when the mod i f i c a t i on i t s e l f ma t e r i a l l y and
adve r s e l y a f f e c t s the opera t i on o f the network or v i o l a t e s the r u l e s and
p ro t o c o l s f o r communication ac ro s s the network .

325 Corresponding Source conveyed , and I n s t a l l a t i o n In format ion provided ,
in accord with t h i s s e c t i o n must be in a format that i s pub l i c l y
documented ( and with an implementation a v a i l a b l e to the pub l i c in
source code form ) , and must r e qu i r e no s p e c i a l password or key f o r
unpacking , read ing or copying .

330

7 . Addi t iona l Terms .

”Addi t iona l pe rmi s s i ons ” are terms that supplement the terms o f t h i s
L i cense by making except i ons from one or more o f i t s c ond i t i on s .

335 Addi t iona l pe rmi s s i ons that are app l i c ab l e to the e n t i r e Program s h a l l
be t r ea t ed as though they were inc luded in t h i s License , to the extent
that they are va l i d under app l i c ab l e law . I f add i t i o na l pe rmi s s i ons
apply only to part o f the Program , that part may be used s epa r a t e l y
under those permiss ions , but the e n t i r e Program remains governed by

340 t h i s L i cense without regard to the add i t i o na l pe rmi s s i ons .

When you convey a copy o f a covered work , you may at your opt ion
remove any add i t i o na l pe rmi s s i ons from that copy , or from any part o f
i t . ( Addi t iona l pe rmi s s i ons may be wr i t t en to r e qu i r e t h e i r own

345 removal in c e r t a i n ca s e s when you modify the work . ) You may p lace
add i t i o na l pe rmi s s i ons on mater ia l , added by you to a covered work ,
f o r which you have or can g ive appropr ia t e copyr ight permis s ion .

Notwithstanding any other p r ov i s i on o f t h i s License , f o r mate r i a l you
350 add to a covered work , you may ( i f author i zed by the copyr ight ho lde r s o f

that mate r i a l ) supplement the terms o f t h i s L i cense with terms :

a ) Di sc la iming warranty or l im i t i n g l i a b i l i t y d i f f e r e n t l y from the
terms o f s e c t i o n s 15 and 16 o f t h i s L i cense ; or

355

b) Requir ing p r e s e r va t i on o f s p e c i f i e d rea sonab l e l e g a l n o t i c e s or
author a t t r i b u t i o n s in that mate r i a l or in the Appropriate Legal
Not i ce s d i sp l ayed by works conta in ing i t ; or

360 c ) Proh ib i t i ng mi s r ep r e s en ta t i on o f the o r i g i n o f that mater ia l , or
r e qu i r i n g that modi f i ed v e r s i on s o f such mate r i a l be marked in
rea sonab l e ways as d i f f e r e n t from the o r i g i n a l v e r s i on ; or

d) Limit ing the use f o r pub l i c i t y purposes o f names o f l i c e n s o r s or
365 authors o f the mate r i a l ; or

e ) Dec l in ing to grant r i g h t s under trademark law f o r use o f some
trade names , trademarks , or s e r v i c e marks ; or

67



fractaloids webgl/agpl-3.0.txt

370 f ) Requir ing i ndemn i f i c a t i on o f l i c e n s o r s and authors o f that
mate r i a l by anyone who conveys the mate r i a l ( or modi f i ed v e r s i on s o f
i t ) with con t ra c tua l assumptions o f l i a b i l i t y to the r e c i p i e n t , f o r
any l i a b i l i t y that these con t r a c tua l assumptions d i r e c t l y impose on
those l i c e n s o r s and authors .

375

Al l other non−permi s s i v e add i t i ona l terms are cons ide r ed ” f u r t h e r
r e s t r i c t i o n s ” with in the meaning o f s e c t i o n 10 . I f the Program as you
r e c e i v ed i t , or any part o f i t , conta in s a no t i c e s t a t i n g that i t i s
governed by t h i s L i cense along with a term that i s a f u r t h e r

380 r e s t r i c t i o n , you may remove that term . I f a l i c e n s e document conta in s
a f u r t h e r r e s t r i c t i o n but permits r e l i c e n s i n g or conveying under t h i s
License , you may add to a covered work mate r i a l governed by the terms
o f that l i c e n s e document , provided that the f u r t h e r r e s t r i c t i o n does
not su rv iv e such r e l i c e n s i n g or conveying .

385

I f you add terms to a covered work in accord with t h i s s e c t i on , you
must place , in the r e l e van t source f i l e s , a statement o f the
add i t i o na l terms that apply to those f i l e s , or a no t i c e i nd i c a t i n g
where to f i nd the app l i c ab l e terms .

390

Addit iona l terms , pe rmi s s i v e or non−permiss ive , may be s ta t ed in the
form o f a s epa r a t e l y wr i t t en l i c e n s e , or s ta t ed as except i on s ;
the above requi rements apply e i t h e r way .

395 8 . Termination .

You may not propagate or modify a covered work except as exp r e s s l y
provided under t h i s L i cense . Any attempt otherwi s e to propagate or
modify i t i s void , and w i l l automat i ca l l y terminate your r i g h t s under

400 t h i s L i cense ( i n c l ud ing any patent l i c e n s e s granted under the th i rd
paragraph o f s e c t i o n 11) .

However , i f you cease a l l v i o l a t i o n o f t h i s License , then your
l i c e n s e from a pa r t i c u l a r copyr ight ho lder i s r e i n s t a t e d ( a )

405 p r ov i s i o n a l l y , un l e s s and un t i l the copyr ight ho lder e x p l i c i t l y and
f i n a l l y te rminates your l i c e n s e , and (b) permanently , i f the copyr ight
ho lder f a i l s to no t i f y you o f the v i o l a t i o n by some reasonab l e means
p r i o r to 60 days a f t e r the c e s s a t i o n .

410 Moreover , your l i c e n s e from a pa r t i c u l a r copyr ight ho lder i s
r e i n s t a t e d permanently i f the copyr ight ho lder n o t i f i e s you o f the
v i o l a t i o n by some reasonab l e means , t h i s i s the f i r s t time you have
r e c e i v ed no t i c e o f v i o l a t i o n o f t h i s L i cense ( f o r any work ) from that
copyr ight holder , and you cure the v i o l a t i o n p r i o r to 30 days a f t e r

415 your r e c e i p t o f the no t i c e .

Termination o f your r i g h t s under t h i s s e c t i o n does not terminate the
l i c e n s e s o f p a r t i e s who have r e c e i v ed cop i e s or r i g h t s from you under
t h i s L i cense . I f your r i g h t s have been terminated and not permanently

420 r e i n s t a t ed , you do not qu a l i f y to r e c e i v e new l i c e n s e s f o r the same
mate r i a l under s e c t i o n 10 .

9 . Acceptance Not Required f o r Having Copies .

425 You are not r equ i r ed to accept t h i s L i cense in order to r e c e i v e or
run a copy o f the Program . Anc i l l a r y propagat ion o f a covered work
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occur r ing s o l e l y as a consequence o f us ing peer −to−peer t ransmi s s i on
to r e c e i v e a copy l i k ew i s e does not r e qu i r e acceptance . However ,
nothing other than t h i s L i cense grants you permis s ion to propagate or

430 modify any covered work . These a c t i on s i n f r i n g e copyr ight i f you do
not accept t h i s L i cense . Therefore , by modifying or propagat ing a
covered work , you i nd i c a t e your acceptance o f t h i s L i cense to do so .

10 . Automatic L i c ens ing o f Downstream Rec ip i en t s .
435

Each time you convey a covered work , the r e c i p i e n t automat i ca l l y
r e c e i v e s a l i c e n s e from the o r i g i n a l l i c e n s o r s , to run , modify and
propagate that work , sub j e c t to t h i s L i cense . You are not r e s p on s i b l e
f o r en f o r c i ng compliance by th i rd p a r t i e s with t h i s L i cense .

440

An ” en t i t y t r an sa c t i on ” i s a t r an sa c t i on t r a n s f e r r i n g con t r o l o f an
organ i za t i on , or s u b s t a n t i a l l y a l l a s s e t s o f one , or subd iv id ing an
organ i za t i on , or merging o r gan i z a t i on s . I f propagat ion o f a covered
work r e s u l t s from an en t i t y t ransac t i on , each party to that

445 t r an sa c t i on who r e c e i v e s a copy o f the work a l s o r e c e i v e s whatever
l i c e n s e s to the work the party ’ s p r edec e s s o r in i n t e r e s t had or could
g ive under the prev ious paragraph , p lus a r i g h t to po s s e s s i on o f the
Corresponding Source o f the work from the pr edec e s so r in i n t e r e s t , i f
the p r edec e s s o r has i t or can get i t with rea sonab l e e f f o r t s .

450

You may not impose any f u r t h e r r e s t r i c t i o n s on the e x e r c i s e o f the
r i g h t s granted or a f f i rmed under t h i s L i cense . For example , you may
not impose a l i c e n s e fee , roya l ty , or other charge f o r e x e r c i s e o f
r i g h t s granted under t h i s License , and you may not i n i t i a t e l i t i g a t i o n

455 ( i n c l ud ing a cros s −c la im or counterc la im in a l awsu i t ) a l l e g i n g that
any patent c la im i s i n f r i n g e d by making , using , s e l l i n g , o f f e r i n g f o r
sa l e , or import ing the Program or any por t i on o f i t .

11 . Patents .
460

A ” cont r i bu to r ” i s a copyr ight ho lder who au tho r i z e s use under t h i s
L i cense o f the Program or a work on which the Program i s based . The
work thus l i c e n s e d i s c a l l e d the contr ibutor ’ s ” con t r i bu to r v e r s i on ” .

465 A contr ibutor ’ s ” e s s e n t i a l patent c la ims ” are a l l patent c la ims
owned or c on t r o l l e d by the cont r ibutor , whether a l r eady acqu i red or
h e r e a f t e r acquired , that would be i n f r i n g e d by some manner , permitted
by t h i s License , o f making , using , or s e l l i n g i t s con t r i bu to r ver s ion ,
but do not in c lude c la ims that would be i n f r i n g e d only as a

470 consequence o f f u r t h e r mod i f i c a t i on o f the con t r i bu to r ve r s i on . For
purposes o f t h i s d e f i n i t i o n , ” c on t r o l ” i n c l ud e s the r i g h t to grant
patent s ub l i c e n s e s in a manner c on s i s t e n t with the requi rements o f
t h i s L i cense .

475 Each con t r i bu to r grants you a non− exc lu s i v e , worldwide , roya l ty − f r e e
patent l i c e n s e under the cont r ibutor ’ s e s s e n t i a l patent c la ims , to
make , use , s e l l , o f f e r f o r sa l e , import and otherw i s e run , modify and
propagate the contents o f i t s c on t r i bu to r ve r s i on .

480 In the f o l l ow i n g three paragraphs , a ” patent l i c e n s e ” i s any expre s s
agreement or commitment , however denominated , not to en f o r c e a patent
( such as an expre s s permis s ion to p r a c t i c e a patent or covenant not to
sue f o r patent in f r ingement ) . To ” grant ” such a patent l i c e n s e to a
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party means to make such an agreement or commitment not to en f o r c e a
485 patent aga in s t the party .

I f you convey a covered work , knowingly r e l y i n g on a patent l i c e n s e ,
and the Corresponding Source o f the work i s not a v a i l a b l e f o r anyone
to copy , f r e e o f charge and under the terms o f t h i s License , through a

490 pub l i c l y a v a i l a b l e network s e r v e r or other r e a d i l y a c c e s s i b l e means ,
then you must e i t h e r (1 ) cause the Corresponding Source to be so
ava i l ab l e , or (2 ) arrange to depr ive y ou r s e l f o f the b en e f i t o f the
patent l i c e n s e f o r t h i s p a r t i c u l a r work , or (3 ) arrange , in a manner
c on s i s t e n t with the requi rements o f t h i s License , to extend the patent

495 l i c e n s e to downstream r e c i p i e n t s . ”Knowingly r e l y i n g ” means you have
ac tua l knowledge that , but f o r the patent l i c e n s e , your conveying the
covered work in a country , or your r e c i p i e n t ’ s use o f the covered work
in a country , would i n f r i n g e one or more i d e n t i f i a b l e patents in that
country that you have reason to b e l i e v e are va l i d .

500

I f , pursuant to or in connect ion with a s i n g l e t r an sa c t i on or
arrangement , you convey , or propagate by procur ing conveyance of , a
covered work , and grant a patent l i c e n s e to some o f the p a r t i e s
r e c e i v i n g the covered work autho r i z i ng them to use , propagate , modify

505 or convey a s p e c i f i c copy o f the covered work , then the patent l i c e n s e
you grant i s automat i ca l l y extended to a l l r e c i p i e n t s o f the covered
work and works based on i t .

A patent l i c e n s e i s ” d i s c r im ina to ry ” i f i t does not in c lude with in
510 the scope o f i t s coverage , p r oh i b i t s the e x e r c i s e of , or i s

cond i t i oned on the non− e x e r c i s e o f one or more o f the r i g h t s that are
s p e c i f i c a l l y granted under t h i s L i cense . You may not convey a covered
work i f you are a party to an arrangement with a th i rd party that i s
in the bus in e s s o f d i s t r i b u t i n g software , under which you make payment

515 to the th i rd party based on the extent o f your a c t i v i t y o f conveying
the work , and under which the th i rd party grants , to any o f the
p a r t i e s who would r e c e i v e the covered work from you , a d i s c r im ina to ry
patent l i c e n s e ( a ) in connect ion with cop i e s o f the covered work
conveyed by you ( or cop i e s made from those cop i e s ) , or (b) p r imar i l y

520 f o r and in connect ion with s p e c i f i c products or compi l a t i ons that
conta in the covered work , un l e s s you entered in to that arrangement ,
or that patent l i c e n s e was granted , p r i o r to 28 March 2007 .

Nothing in t h i s L i cense s h a l l be construed as exc lud ing or l im i t i n g
525 any impl i ed l i c e n s e or other de f en s e s to in f r ingement that may

otherwi s e be a v a i l a b l e to you under app l i c ab l e patent law .

12 . No Surrender o f Others ’ Freedom .

530 I f c ond i t i on s are imposed on you ( whether by court order , agreement or
otherwi s e ) that con t r ad i c t the cond i t i on s o f t h i s License , they do not
excuse you from the cond i t i on s o f t h i s L i cense . I f you cannot convey a
covered work so as to s a t i s f y s imul taneous ly your o b l i g a t i o n s under t h i s
L i cense and any other pe r t i n en t ob l i g a t i on s , then as a consequence you may

535 not convey i t at a l l . For example , i f you agree to terms that ob l i g a t e you
to c o l l e c t a roya l ty f o r f u r t h e r conveying from those to whom you convey
the Program , the only way you could s a t i s f y both those terms and t h i s
L i cense would be to r e f r a i n e n t i r e l y from conveying the Program .

540 13 . Remote Network I n t e r a c t i o n ; Use with the GNU General Publ ic L i cense .
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Notwithstanding any other p r ov i s i on o f t h i s License , i f you modify the
Program , your modi f i ed ve r s i on must prominently o f f e r a l l u s e r s
i n t e r a c t i n g with i t remotely through a computer network ( i f your ve r s i on

545 supports such i n t e r a c t i o n ) an opportunity to r e c e i v e the Corresponding
Source o f your ve r s i on by prov id ing ac c e s s to the Corresponding Source
from a network s e r v e r at no charge , through some standard or customary
means o f f a c i l i t a t i n g copying o f so f tware . This Corresponding Source
s h a l l i n c lude the Corresponding Source f o r any work covered by ve r s i on 3

550 o f the GNU General Publ ic L i cense that i s inco rpora ted pursuant to the
f o l l ow i n g paragraph .

Notwithstanding any other p r ov i s i on o f t h i s License , you have
permis s ion to l i n k or combine any covered work with a work l i c e n s e d

555 under ve r s i on 3 o f the GNU General Publ ic L i cense in to a s i n g l e
combined work , and to convey the r e s u l t i n g work . The terms o f t h i s
L i cense w i l l cont inue to apply to the part which i s the covered work ,
but the work with which i t i s combined w i l l remain governed by ve r s i on
3 o f the GNU General Publ ic L i cense .

560

14 . Revised Vers ions o f t h i s L i cense .

The Free Software Foundation may pub l i sh r e v i s ed and/or new ve r s i on s o f
the GNU Af f e ro General Publ ic L i cense from time to time . Such new ve r s i on s

565 w i l l be s im i l a r in s p i r i t to the pre sent vers ion , but may d i f f e r in d e t a i l to
address new problems or concerns .

Each ve r s i on i s g iven a d i s t i n g u i s h i n g ve r s i on number . I f the
Program s p e c i f i e s that a c e r t a i n numbered ve r s i on o f the GNU Af fe ro General

570 Publ ic L i cense ” or any l a t e r v e r s i on ” app l i e s to i t , you have the
opt ion o f f o l l ow i ng the terms and cond i t i on s e i t h e r o f that numbered
ve r s i on or o f any l a t e r v e r s i on publ i shed by the Free Software
Foundation . I f the Program does not s p e c i f y a ve r s i on number o f the
GNU Af f e ro General Publ ic License , you may choose any ve r s i on ever publ i shed

575 by the Free Software Foundation .

I f the Program s p e c i f i e s that a proxy can dec ide which fu tu r e
v e r s i on s o f the GNU Af fe ro General Publ ic L i cense can be used , that proxy ’ s
pub l i c statement o f acceptance o f a ve r s i on permanently au tho r i z e s you

580 to choose that ve r s i on f o r the Program .

Later l i c e n s e v e r s i on s may g ive you add i t i ona l or d i f f e r e n t
pe rmi s s i ons . However , no add i t i o na l o b l i g a t i o n s are imposed on any
author or copyr ight ho lder as a r e s u l t o f your choos ing to f o l l ow a

585 l a t e r v e r s i on .

15 . D i sc la imer o f Warranty .

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY
590 APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT

HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM ”AS IS” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM

595 IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
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16 . L imi tat ion o f L i a b i l i t y .

600 IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF

605 DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS) ,
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

610 17 . I n t e r p r e t a t i o n o f Se c t i on s 15 and 16 .

I f the d i s c l a ime r o f warranty and l im i t a t i o n o f l i a b i l i t y provided
above cannot be g iven l o c a l l e g a l e f f e c t accord ing to t h e i r terms ,
r ev i ewing cour t s s h a l l apply l o c a l law that most c l o s e l y approximates

615 an abso lu t e waiver o f a l l c i v i l l i a b i l i t y in connect ion with the
Program , un l e s s a warranty or assumption o f l i a b i l i t y accompanies a
copy o f the Program in return f o r a f e e .

END OF TERMS AND CONDITIONS
620

How to Apply These Terms to Your New Programs

I f you develop a new program , and you want i t to be o f the g r e a t e s t
p o s s i b l e use to the publ ic , the bes t way to ach ieve t h i s i s to make i t

625 f r e e so f tware which everyone can r e d i s t r i b u t e and change under these terms .

To do so , attach the f o l l ow i n g no t i c e s to the program . I t i s s a f e s t
to attach them to the s t a r t o f each source f i l e to most e f f e c t i v e l y
s t a t e the ex c l u s i on o f warranty ; and each f i l e should have at l e a s t

630 the ” copyr ight ” l i n e and a po in t e r to where the f u l l no t i c e i s found .

<one l i n e to g ive the program ’ s name and a b r i e f idea o f what i t does .>
Copyright (C) <year> <name o f author>

635 This program i s f r e e so f tware : you can r e d i s t r i b u t e i t and/ or modify
i t under the terms o f the GNU Af f e ro General Publ ic L i cense as publ i shed by
the Free Software Foundation , e i t h e r v e r s i on 3 o f the License , or
( at your opt ion ) any l a t e r v e r s i on .

640 This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l ,
but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU Af f e ro General Publ ic L i cense f o r more d e t a i l s .

645 You should have r e c e i v ed a copy o f the GNU Af f e ro General Publ ic L i cense
along with t h i s program . I f not , s e e <http ://www. gnu . org / l i c e n s e s />.

Also add in fo rmat ion on how to contact you by e l e c t r o n i c and paper mail .

650 I f your so f tware can i n t e r a c t with u s e r s remotely through a computer
network , you should a l s o make sure that i t p rov ide s a way f o r u s e r s to
get i t s source . For example , i f your program i s a web app l i c a t i on , i t s
i n t e r f a c e could d i sp l ay a ”Source ” l i n k that l e ad s u s e r s to an arch ive
o f the code . There are many ways you could o f f e r source , and d i f f e r e n t
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655 s o l u t i o n s w i l l be be t t e r f o r d i f f e r e n t programs ; s ee s e c t i o n 13 f o r the
s p e c i f i c requ i rements .

You should a l s o get your employer ( i f you work as a programmer ) or schoo l ,
i f any , to s i gn a ” copyr ight d i s c l a ime r ” f o r the program , i f nece s sa ry .

660 For more in fo rmat ion on th i s , and how to apply and f o l l ow the GNU AGPL, see
<http ://www. gnu . org / l i c e n s e s />.

22 webgl/fractaloids.html

<!DOCTYPE html>
<html><head><meta http−equiv=”Content−Type” content=”text /html ; cha r s e t=utf −8”>
<t i t l e >f r a c t a l o i d s </ t i t l e >
<!−−

5

f r a c t a l o i d s . html −− t r i p p i n e s s in your browser
Copyright (C) 2012 Claude Heiland −Allen

This program i s f r e e so f tware : you can r e d i s t r i b u t e i t and/ or modify
10 i t under the terms o f the GNU Af f e ro General Publ ic L i cense as

publ i shed by the Free Software Foundation , e i t h e r v e r s i on 3 o f the
License , or ( at your opt ion ) any l a t e r v e r s i on .

This program i s d i s t r i b u t e d in the hope that i t w i l l be use fu l ,
15 but WITHOUT ANY WARRANTY; without even the impl i ed warranty o f

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU Af f e ro General Publ ic L i cense f o r more d e t a i l s .

You should have r e c e i v ed a copy o f the GNU Af f e ro General Publ ic L i cense
20 along with t h i s program . I f not , s e e <http ://www. gnu . org / l i c e n s e s />.

−−>
<s t y l e type=”text / c s s ”>∗ { border : 0 ; padding : 0 ; margin : 0 ; } #framerate { text⤦

Ç −a l i g n : r i g h t ; }</ s ty l e>
<s c r i p t type=”text / j a v a s c r i p t ” s r c=”webgl− u t i l s . j s ”></s c r i p t>

25 <s c r i p t type=”text / j a v a s c r i p t ” s r c=”webgl−debug . j s ”></s c r i p t>
<s c r i p t type=”text / j a v a s c r i p t ” s r c=”J3DI . j s ”></s c r i p t>
<s c r i p t type=”text / j a v a s c r i p t ” s r c=”J3DIMath . j s ”></s c r i p t>
<s c r i p t id=”ver t ” type=”x−shader /x−ver tex ”>//<![CDATA[

30 uniform mat4 vMatrix ;
a t t r i b u t e vec2 vPos i t i on ;
vary ing vec2 v texCoord ;
void main ( ) {

g l P o s i t i o n = vec4 ( vPos i t ion , 0 . 0 , 1 . 0 ) ;
35 v texCoord = vec2 ( vMatrix ∗ vec4 ( vPos i t ion , 0 . 0 , 1 . 0 ) ) ;

}

//]]></ s c r i p t>
<s c r i p t id=”f r ag ” type=”x−shader /x− fragment ”>//<![CDATA[

40 p r e c i s i o n mediump f l o a t ;

uniform vec2 roo t s [ 8 ] ;
uniform f l o a t epsSquared ;
uniform in t maxIters ;

45 uniform in t act iveRoots ;
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varying vec2 v texCoord ;

f l o a t cmag2 ( vec2 z ) { re turn dot ( z , z ) ; }
50 vec2 c r e c i p ( vec2 z ) { f l o a t d = cmag2 ( z ) ; r e turn z / vec2 (d , −d) ; }

vec2 newtonStep ( vec2 z ) {
vec2 s = vec2 ( 0 . 0 ) ;
f o r ( i n t i = 0 ; i < 8 ; ++i ) {

55 i f ( i < act iveRoots ) {
s += c r e c i p ( z − r oo t s [ i ] ) ;

}
}
re turn z − c r e c i p ( s ) ;

60 }

vec2 newtonDelta ( vec2 z00 ) {
vec2 z0 = z00 ;
bool done = f a l s e ;

65 i n t count = −1;
i n t root = −1;
f l o a t d0 = 1000 . 0 ;
f l o a t d1 = 1000 . 0 ;
f o r ( i n t n = 0 ; n < 64 ; ++n) {

70 d1 = d0 ;
z0 = newtonStep ( z0 ) ;
d0 = 1000 . 0 ;
f o r ( i n t i = 0 ; i < 8 ; ++i ) {

i f ( i < act iveRoots ) {
75 f l o a t d = cmag2 ( z0 − r oo t s [ i ] ) ;

i f (d < d0 ) { d0 = d ; root = i ; }
}

}
i f ( d0 < epsSquared ) {

80 done = true ;
count = n ;
break ;

}
}

85 f l o a t de l t a = −1 .0 ;
i f ( done ) {

de l t a = f l o a t ( count ) ;
i f ( d0 > 0 . 0 ) {

de l t a += clamp ( log ( epsSquared / d1 ) / log ( d0 / d1 ) , 0 . 0 , 1 . 0 ) ;
90 }

}
re turn vec2 ( f l o a t ( root ) , d e l t a ) ;

}

95 vec3 yuv2rgb ( vec3 yuv ) {
re turn yuv ∗ mat3 ( 1 . 0 , 1 . 407 , 0 . 0 , 1 . 0 , −0.677 , −0.236 , 1 . 0 , 0 . 0 , 1 . 848 ) ;

}

vec3 sp l a t ( vec3 rgb ) {
100 f l o a t m = max(max(max( rgb . x , rgb . y ) , rgb . z ) , 1 . 0 ) ;

r e turn clamp ( rgb / m, 0 . 0 , 1 . 0 ) ;
}
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void main ( void ) {
105 vec2 z = v texCoord . xy ;

vec2 d = newtonDelta ( z ) ;
vec3 c = vec3 ( 0 . 0 ) ;
i f (d . x >= 0.0 && d . y >= 0 . 0 ) {

f l o a t y = clamp (1 . 0 / ( 1 . 0 + d . y ) , 0 . 0 , 1 . 0 ) ;
110 f l o a t r = 0 .7 ∗ y ;

f l o a t t = d . x ∗ 3 .883222077450933 ;
c = sp l a t ( yuv2rgb ( vec3 (y , r ∗ cos ( t ) , r ∗ s i n ( t ) ) ) ) ;

}
g l FragCo lor = vec4 ( c , 1 . 0 ) ;

115 }

//]]></ s c r i p t><s c r i p t id=”main” type=”text / j a v a s c r i p t ”>//<![CDATA[

// g l oba l s t a t e
120 var g = { } ;

f unc t i on now( ) { re turn new Date ( ) . getTime ( ) ; }

f unc t i on shader ( g l ) {
125 var ve r t = loadShader ( gl , ” ve r t ”) ;

var f r a g = loadShader ( gl , ” f r a g ”) ;
var prog = g l . createProgram ( ) ;
g l . attachShader ( prog , ve r t ) ;
g l . attachShader ( prog , f r a g ) ;

130 g l . b indAttr ibLocat ion ( prog , 0 , ” vPos i t i on ”) ;
g l . l inkProgram ( prog ) ;
var l i nked = g l . getProgramParameter ( prog , g l .LINK STATUS) ;
i f ( ! l i nked && ! g l . i sContextLost ( ) ) {

g l . deleteProgram ( prog ) ;
135 g l . deleteProgram ( f r ag ) ;

g l . deleteProgram ( ver t ) ;
r e turn nu l l ;

}
g l . useProgram ( prog ) ;

140 re turn prog ;
}

f unc t i on i n i t ( ) {
var g l = initWebGL(” f r a c t a l o i d s ”) ;

145 WebGLDebugUtils . makeDebugContext ( g l ) ;
i f ( g l ) {

g . maxRoots = 8 ;
g . program = shader ( g l ) ;
g l . un i form1f ( g l . getUniformLocat ion ( g . program , ” epsSquared ”) , 1 . 0 ) ;

150 g l . un i form1i ( g l . getUniformLocation ( g . program , ”maxIters ”) , 64) ;
g l . un i form1i ( g l . getUniformLocation ( g . program , ” act iveRoots ”) , 0) ;
g . po in t s = new Float32Array ( [ 1 , 1 , −1 ,1 , −1 ,−1 , 1 , −1 ] ) ;
g . obj = g l . c r e a t eBu f f e r ( )
g l . enableVertexAttr ibArray (0 ) ;

155 g l . b indBuf fe r ( g l .ARRAYBUFFER, g . obj ) ;
g l . buf ferData ( g l .ARRAYBUFFER, g . po ints , g l .STATIC DRAW) ;
g l . v e r t exAt t r ibPo in t e r (0 , 2 , g l .FLOAT, f a l s e , 0 , 0) ;
g . vMatrix = new J3DIMatrix4 ( ) ;
r e turn g l

160 }
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re turn nu l l ;
}

f unc t i on reshape ( g l ) {
165 var canvas = document . getElementById (” f r a c t a l o i d s ”) ;

var winW = window . innerWidth ;
var winH = window . innerHe ight ;
i f (winW == g . width && winH == g . he ight ) {

re turn ;
170 }

g . width = winW;
g . he ight = winH − 60 ;
canvas . width = g . width ;
canvas . he ight = g . he ight ;

175 g l . v iewport (0 , 0 , g . width , g . he ight ) ;
g . vMatrix . makeIdentity ( ) ;
g . vMatrix . ortho ( −1.0/ g . width , 1 .0/ g . width , −1.0/g . height , 1 .0/ g . height , −1 , 1)⤦

Ç ;
g . vMatrix . setUniform ( gl , g l . getUniformLocation ( g . program , ”vMatrix ”) , f a l s e ) ;

}
180

f unc t i on render ( g l ) {
reshape ( g l ) ;
var t = now( ) ;
var dt = t − g . frameTime ;

185 g . frameTime = t ;
r s = advance ( dt ) ;
g l . un i form1i ( g l . getUniformLocation ( g . program , ” act iveRoots ”) , Math . min ( r s .⤦

Ç l ength / 2 , 8) ) ;
i f ( r s . l ength > 0) {

g l . uni form2fv ( g l . getUniformLocation ( g . program , ” roo t s ”) , r s ) ;
190 }

g l . drawArrays ( g l .TRIANGLE FAN, 0 , 4) ;
g . f ramerate . snapshot ( ) ;

}

195 f unc t i on advance ( dt ) {
var r s = [ ] ;
f o r ( var i = 0 ; i < g . l oops . l ength ; ++i ) {

var l = g . l oops [ i ] ;
i f ( l ) {

200 l . o f f s e t = l . o f f s e t + dt ;
whi l e ( l . o f f s e t > l . events [ l . cu r r ent ] . dt ) {

l . o f f s e t −= l . events [ l . cu r r ent ] . dt ;
l . cu r r ent = ( l . cur rent + 1) % l . events . l ength ;

}
205 var e0 = l . events [ l . cu r r ent ] ;

var e1 = l . events [ ( l . cu r r ent + 1) % l . events . l ength ] ;
var t = l . o f f s e t / e0 . dt ;
var x = e0 . x ∗ (1 − t ) + t ∗ e1 . x ;
var y = e0 . y ∗ (1 − t ) + t ∗ e1 . y ;

210 r s [ r s . l ength ] = x ;
r s [ r s . l ength ] = y ;

}
}
re turn r s ;

215 }
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f unc t i on handleContextLost ( e ) {
e . preventDefau l t ( ) ;
i f ( g . r eque s t Id !== undef ined ) {

220 window . cancelAnimFrame ( g . r eque s t Id ) ;
g . r eque s t Id = undef ined ;

}
}

225 f unc t i on handleContextRestored ( ) {
i n i t ( ) ;
g . f ( ) ;

}

230 f unc t i on handleMouseDown ( event ) {
event . preventDefau l t ( ) ;
g .mouseDown = true ;
g . mouseTime = now( ) ;
g . mouseLoop = [ ] ;

235 }

f unc t i on handleMouseUp ( event ) {
event . preventDefau l t ( ) ;
g .mouseDown = f a l s e ;

240 i f ( g . mouseLoop . l ength > 1) {
g . l oops [ g . next loop ] = { o f f s e t : 0 , cur rent : 0 , events : g . mouseLoop } ;
g . next loop = ( g . next loop + 1) % g . maxloops ;

}
g . mouseLoop = [ ] ;

245 }

f unc t i on handleMouseMove ( event ) {
event . preventDefau l t ( ) ;
i f ( ! g .mouseDown) { re turn ; }

250 var t = now( ) ;
var dt = t − g . mouseTime ;
g . mouseTime = t ;
var x = g . width − 2 ∗ event . c l i en tX ;
var y = g . he ight − 2 ∗ event . c l i en tY ;

255 var e = { x : x , y : y , dt : dt } ;
g . mouseLoop [ g . mouseLoop . l ength ] = e ;

}

f unc t i on s t a r t ( ) {
260 var canvas = document . getElementById (” f r a c t a l o i d s ”) ;

var g l = i n i t ( ) ;
i f ( ! g l ) { re turn ; }
g .mouseDown = f a l s e ;
g . frameTime = now( ) ;

265 g . mouseloop = [ ] ;
g . l oops = [ ] ;
g . maxloops = 8 ;
g . next loop = 0 ;
canvas . addEventListener (” webg l con t ex t l o s t ” , handleContextLost , f a l s e ) ;

270 canvas . addEventListener (” webg l context r e s to r ed ” , handleContextRestored , f a l s e ) ;
canvas . addEventListener (”mousedown” , handleMouseDown , t rue ) ;
canvas . addEventListener (”mouseup” , handleMouseUp , t rue ) ;
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canvas . addEventListener (”mousemove” , handleMouseMove , t rue ) ;
g . f ramerate = new Framerate (” f ramerate ”) ;

275 g . f = func t i on ( ) {
render ( g l ) ;
g . r eque s t Id = window . requestAnimFrame ( g . f , g l ) ;

} ;
g . f ( ) ;

280 }

//]]></ s c r i p t ></head><body onload=”s t a r t ( )”>
<div>f r a c t a l o i d s © 2012 Claude Heiland −Allen</div>
<canvas id=” f r a c t a l o i d s ”></canvas><div id=”framerate”></div>

285 </body></html>
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<html><head><t i t l e >warning</ t i t l e ></head><body><h1>warning</h1>
<p>a l l l i a b i l i t y i s d i s c l a imed f o r f r i e d bra in s and/ or g raph i c s cards</p>
<p>cont inue to <a h r e f=” f r a c t a l o i d s . html”> f r a c t a l o i d s /webgl</a> at your own r i sk ⤦

Ç </p>
<h2>i n s t r u c t i o n s </h2>

5 <p>draw shapes ( s l ow ly ) with the mouse button pre s sed ( you won ’ t s ee anything ⤦
Ç un t i l

the second squ i g g l e )</p>
</body></html>

24 webgl/J3DI.js

/∗
∗ Copyright (C) 2009 Apple Inc . Al l Rights Reserved .
∗
∗ Red i s t r i bu t i on and use in source and binary forms , with or without

5 ∗ modi f i ca t i on , are permitted provided that the f o l l ow i ng cond i t i on s
∗ are met :
∗ 1 . Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight
∗ not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r .
∗ 2 . Red i s t r i bu t i on s in binary form must reproduce the above copyr ight

10 ∗ not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r in the
∗ documentation and/ or other mat e r i a l s provided with the d i s t r i b u t i o n .
∗
∗ THIS SOFTWARE IS PROVIDED BY APPLE INC . ‘ ‘AS IS ’ ’ AND ANY
∗ EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

15 ∗ IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
∗ PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL APPLE INC . OR
∗ CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
∗ EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
∗ PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE, DATA, OR

20 ∗ PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
∗ OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT
∗ (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
∗ OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
∗/

25

//
// initWebGL
//
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// I n i t i a l i z e the Canvas element with the passed name as a WebGL ob j e c t and ⤦
Ç re turn the

30 // WebGLRenderingContext .
f unc t i on initWebGL( canvasName , vshader , f shader , a t t r i b s , c l ea rCo lo r , c learDepth⤦

Ç )
{

var canvas = document . getElementById ( canvasName ) ;
r e turn g l = WebGLUtils . setupWebGL( canvas ) ;

35 }

f unc t i on log (msg) {
i f (window . conso l e && window . conso l e . l og ) {

window . conso l e . l og (msg) ;
40 }

}

// Load shaders with the passed names and c r ea t e a program with them . Return ⤦
Ç t h i s program

// in the ’ program ’ property o f the returned context .
45 //

// For each s t r i n g in the passed a t t r i b s array , bind an a t t r i b with that name at⤦
Ç that index .

// Once the a t t r i b s are bound , l i n k the program and then use i t .
//
// Set the c l e a r c o l o r to the passed array (4 va lue s ) and s e t the c l e a r depth to⤦

Ç the passed value .
50 // Enable depth t e s t i n g and blending with a blend func o f (SRC ALPHA, ⤦

Ç ONE MINUS SRC ALPHA)
//
// A conso l e func t i on i s added to the context : c on so l e ( s t r i n g ) . This can be ⤦

Ç r ep laced
// by the c a l l e r . By de fau l t , i t maps to the window . conso l e ( ) func t i on on WebKit⤦

Ç and to
// an empty func t i on on other browsers .

55 //
func t i on s impleSetup ( gl , vshader , f shader , a t t r i b s , c l ea rCo lo r , c learDepth )
{

// c r e a t e our shaders
var vertexShader = loadShader ( gl , vshader ) ;

60 var fragmentShader = loadShader ( gl , f shade r ) ;

// Create the program ob j e c t
var program = g l . createProgram ( ) ;

65 // Attach our two shaders to the program
g l . attachShader ( program , vertexShader ) ;
g l . attachShader ( program , fragmentShader ) ;

// Bind a t t r i b u t e s
70 f o r ( var i = 0 ; i < a t t r i b s . l ength ; ++i )

g l . b indAttr ibLocat ion ( program , i , a t t r i b s [ i ] ) ;

// Link the program
g l . l inkProgram ( program ) ;

75

// Check the l i n k s t a tu s
var l i nked = g l . getProgramParameter ( program , g l .LINK STATUS) ;
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i f ( ! l i nked && ! g l . i sContextLost ( ) ) {
// something went wrong with the l i n k

80 var e r r o r = g l . getProgramInfoLog ( program ) ;
l og (” Error in program l i n k i n g :”+ e r r o r ) ;

g l . deleteProgram ( program ) ;
g l . deleteProgram ( fragmentShader ) ;

85 g l . deleteProgram ( vertexShader ) ;

r e turn nu l l ;
}

90 g l . useProgram ( program ) ;

g l . c l e a rCo l o r ( c l e a rCo l o r [ 0 ] , c l e a rCo l o r [ 1 ] , c l e a rCo l o r [ 2 ] , c l e a rCo l o r [ 3 ] ) ;
g l . c learDepth ( c learDepth ) ;

95 g l . enable ( g l .DEPTH TEST) ;
g l . enable ( g l .BLEND) ;
g l . blendFunc ( g l .SRC ALPHA, g l .ONE MINUS SRC ALPHA) ;

re turn program ;
100 }

//
// loadShader
//

105 // ’ shaderId ’ i s the id o f a <s c r i p t> element conta in ing the shader source ⤦
Ç s t r i n g .

// Load t h i s shader and return the WebGLShader ob j e c t cor re spond ing to i t .
//
func t i on loadShader ( ctx , shaderId )
{

110 var shade rSc r ip t = document . getElementById ( shaderId ) ;
i f ( ! shade rSc r ip t ) {

l og (”∗∗∗ Error : shader s c r i p t ’”+ shaderId+”’ not found ”) ;
r e turn nu l l ;

}
115

i f ( shade rSc r ip t . type == ”x−shader /x−ver tex ”)
var shaderType = ctx .VERTEX SHADER;

e l s e i f ( shade rSc r ip t . type == ”x−shader /x− fragment ”)
var shaderType = ctx .FRAGMENTSHADER;

120 e l s e {
l og (”∗∗∗ Error : shader s c r i p t ’”+ shaderId+”’ o f undef ined type ’”+⤦

Ç shade rSc r ip t . type+” ’”) ;
r e turn nu l l ;

}

125 // Create the shader ob j e c t
var shader = ctx . c reateShader ( shaderType ) ;

// Load the shader source
ctx . shaderSource ( shader , shade rSc r ip t . t ex t ) ;

130

// Compile the shader
ctx . compileShader ( shader ) ;
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// Check the compi le s t a tu s
135 var compiled = ctx . getShaderParameter ( shader , ctx .COMPILE STATUS) ;

i f ( ! compiled && ! ctx . i sContextLost ( ) ) {
// Something went wrong during compi la t ion ; get the e r r o r
var e r r o r = ctx . getShaderInfoLog ( shader ) ;
l og (”∗∗∗ Error compi l ing shader ’”+ shaderId+”’:”+ e r r o r ) ;

140 ctx . de l e t eShader ( shader ) ;
r e turn nu l l ;

}

re turn shader ;
145 }

//
// makeBox
//

150 // Create a box with v e r t i c e s , normals and texCoords . Create VBOs f o r each as ⤦
Ç we l l as the index array .

// Return an ob j e c t with the f o l l ow i n g p r op e r t i e s :
//
// normalObject WebGLBuffer ob j e c t f o r normals
// texCoordObject WebGLBuffer ob j e c t f o r texCoords

155 // vertexObject WebGLBuffer ob j e c t f o r v e r t i c e s
// indexObject WebGLBuffer ob j e c t f o r i n d i c e s
// numIndices The number o f i n d i c e s in the indexObject
//
func t i on makeBox( ctx )

160 {
// box
// v6−−−−− v5
// / | / |
// v1−−−−−−v0 |

165 // | | | |
// | | v7−−−|−|v4
// |/ |/
// v2−−−−−−v3
//

170 // ver tex coords array
var v e r t i c e s = new Float32Array (

[ 1 , 1 , 1 , −1 , 1 , 1 , −1 ,−1 , 1 , 1 , −1 , 1 , // v0−v1−v2−v3 f r on t
1 , 1 , 1 , 1 , −1 , 1 , 1 , −1 , −1 , 1 , 1 , −1 , // v0−v3−v4−v5 r i gh t
1 , 1 , 1 , 1 , 1 , −1 , −1 , 1 , −1 , −1 , 1 , 1 , // v0−v5−v6−v1 top

175 −1 , 1 , 1 , −1 , 1 , −1 , −1 ,−1 ,−1 , −1 ,−1 , 1 , // v1−v6−v7−v2 l e f t
−1 ,−1 ,−1 , 1 , −1 , −1 , 1 , −1 , 1 , −1 ,−1 , 1 , // v7−v4−v3−v2 bottom
1 , −1 , −1 , −1 ,−1 ,−1 , −1 , 1 , −1 , 1 , 1 ,−1 ] // v4−v7−v6−v5 back

) ;

180 // normal array
var normals = new Float32Array (

[ 0 , 0 , 1 , 0 , 0 , 1 , 0 , 0 , 1 , 0 , 0 , 1 , // v0−v1−v2−v3 f r on t
1 , 0 , 0 , 1 , 0 , 0 , 1 , 0 , 0 , 1 , 0 , 0 , // v0−v3−v4−v5 r i gh t
0 , 1 , 0 , 0 , 1 , 0 , 0 , 1 , 0 , 0 , 1 , 0 , // v0−v5−v6−v1 top

185 −1 , 0 , 0 , −1 , 0 , 0 , −1 , 0 , 0 , −1 , 0 , 0 , // v1−v6−v7−v2 l e f t
0 , −1 , 0 , 0 , −1 , 0 , 0 , −1 , 0 , 0 , −1 , 0 , // v7−v4−v3−v2 bottom
0 , 0 , −1 , 0 , 0 , −1 , 0 , 0 , −1 , 0 , 0 ,−1 ] // v4−v7−v6−v5 back

) ;
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190

// texCoord array
var texCoords = new Float32Array (

[ 1 , 1 , 0 , 1 , 0 , 0 , 1 , 0 , // v0−v1−v2−v3 f r on t
0 , 1 , 0 , 0 , 1 , 0 , 1 , 1 , // v0−v3−v4−v5 r i gh t

195 1 , 0 , 1 , 1 , 0 , 1 , 0 , 0 , // v0−v5−v6−v1 top
1 , 1 , 0 , 1 , 0 , 0 , 1 , 0 , // v1−v6−v7−v2 l e f t
0 , 0 , 1 , 0 , 1 , 1 , 0 , 1 , // v7−v4−v3−v2 bottom
0 , 0 , 1 , 0 , 1 , 1 , 0 , 1 ] // v4−v7−v6−v5 back

) ;
200

// index array
var i n d i c e s = new Uint8Array (

[ 0 , 1 , 2 , 0 , 2 , 3 , // f r on t
4 , 5 , 6 , 4 , 6 , 7 , // r i g h t

205 8 , 9 ,10 , 8 ,10 ,11 , // top
12 ,13 ,14 , 12 ,14 ,15 , // l e f t
16 ,17 ,18 , 16 ,18 ,19 , // bottom
20 ,21 ,22 , 20 ,22 ,23 ] // back

) ;
210

var r e t v a l = { } ;

r e t v a l . normalObject = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ARRAYBUFFER, r e t v a l . normalObject ) ;

215 ctx . buf ferData ( ctx .ARRAYBUFFER, normals , ctx .STATIC DRAW) ;

r e t v a l . texCoordObject = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ARRAYBUFFER, r e t v a l . texCoordObject ) ;
ctx . buf ferData ( ctx .ARRAYBUFFER, texCoords , ctx .STATIC DRAW) ;

220

r e t v a l . vertexObject = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ARRAYBUFFER, r e t v a l . vertexObject ) ;
ctx . buf ferData ( ctx .ARRAYBUFFER, v e r t i c e s , ctx .STATIC DRAW) ;

225 ctx . b indBuf fe r ( ctx .ARRAYBUFFER, nu l l ) ;

r e t v a l . indexObject = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ELEMENTARRAYBUFFER, r e t v a l . indexObject ) ;
ctx . buf ferData ( ctx .ELEMENTARRAYBUFFER, ind i c e s , ctx .STATIC DRAW) ;

230 ctx . b indBuf fe r ( ctx .ELEMENTARRAYBUFFER, nu l l ) ;

r e t v a l . numIndices = i nd i c e s . l ength ;

re turn r e t v a l ;
235 }

//
// makeSphere
//

240 // Create a sphere with the passed number o f l a t i t u d e and long i tude bands and ⤦
Ç the passed rad iu s .

// Sphere has v e r t i c e s , normals and texCoords . Create VBOs f o r each as we l l as ⤦
Ç the index array .

// Return an ob j e c t with the f o l l ow i n g p r op e r t i e s :
//
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// normalObject WebGLBuffer ob j e c t f o r normals
245 // texCoordObject WebGLBuffer ob j e c t f o r texCoords

// vertexObject WebGLBuffer ob j e c t f o r v e r t i c e s
// indexObject WebGLBuffer ob j e c t f o r i n d i c e s
// numIndices The number o f i n d i c e s in the indexObject
//

250 f unc t i on makeSphere ( ctx , radius , l a t s , l ongs )
{

var geometryData = [ ] ;
var normalData = [ ] ;
var texCoordData = [ ] ;

255 var indexData = [ ] ;

f o r ( var latNumber = 0 ; latNumber <= l a t s ; ++latNumber ) {
f o r ( var longNumber = 0 ; longNumber <= longs ; ++longNumber ) {

var theta = latNumber ∗ Math . PI / l a t s ;
260 var phi = longNumber ∗ 2 ∗ Math . PI / longs ;

var s inTheta = Math . s i n ( theta ) ;
var s inPhi = Math . s i n ( phi ) ;
var cosTheta = Math . cos ( theta ) ;
var cosPhi = Math . cos ( phi ) ;

265

var x = cosPhi ∗ s inTheta ;
var y = cosTheta ;
var z = s inPhi ∗ s inTheta ;
var u = 1−( longNumber/ longs ) ;

270 var v = latNumber/ l a t s ;

normalData . push (x ) ;
normalData . push (y ) ;
normalData . push ( z ) ;

275 texCoordData . push (u) ;
texCoordData . push (v ) ;
geometryData . push ( rad iu s ∗ x ) ;
geometryData . push ( rad iu s ∗ y ) ;
geometryData . push ( rad iu s ∗ z ) ;

280 }
}

f o r ( var latNumber = 0 ; latNumber < l a t s ; ++latNumber ) {
f o r ( var longNumber = 0 ; longNumber < l ongs ; ++longNumber ) {

285 var f i r s t = ( latNumber ∗ ( l ongs+1) ) + longNumber ;
var second = f i r s t + longs + 1 ;
indexData . push ( f i r s t ) ;
indexData . push ( second ) ;
indexData . push ( f i r s t +1) ;

290

indexData . push ( second ) ;
indexData . push ( second+1) ;
indexData . push ( f i r s t +1) ;

}
295 }

var r e t v a l = { } ;

r e t v a l . normalObject = ctx . c r e a t eBu f f e r ( ) ;
300 ctx . b indBuf fe r ( ctx .ARRAYBUFFER, r e t v a l . normalObject ) ;
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ctx . buf ferData ( ctx .ARRAYBUFFER, new Float32Array ( normalData ) , ctx .⤦
Ç STATIC DRAW) ;

r e t v a l . texCoordObject = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ARRAYBUFFER, r e t v a l . texCoordObject ) ;

305 ctx . buf ferData ( ctx .ARRAYBUFFER, new Float32Array ( texCoordData ) , ctx .⤦
Ç STATIC DRAW) ;

r e t v a l . vertexObject = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ARRAYBUFFER, r e t v a l . vertexObject ) ;
ctx . buf ferData ( ctx .ARRAYBUFFER, new Float32Array ( geometryData ) , ctx .⤦

Ç STATIC DRAW) ;
310

r e t v a l . numIndices = indexData . l ength ;
r e t v a l . indexObject = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ELEMENTARRAYBUFFER, r e t v a l . indexObject ) ;
ctx . buf ferData ( ctx .ELEMENTARRAYBUFFER, new Uint16Array ( indexData ) , ctx .⤦

Ç STREAMDRAW) ;
315

re turn r e t v a l ;
}

// Array o f Objects cu r en t l y load ing
320 var g l oad ingObjec t s = [ ] ;

// Clear s a l l the Objects cu r r en t l y l oad ing .
// This i s used to handle context l o s t events .
f unc t i on c l earLoad ingObjec t s ( ) {

325 f o r ( var i i = 0 ; i i < g load ingObjec t s . l ength ; ++i i ) {
g load ingObjec t s [ i i ] . onreadystatechange = undef ined ;

}
g load ingObjec t s = [ ] ;

}
330

//
// loadObj
//
// Load a . obj f i l e from the passed URL. Return an ob j e c t with a ’ loaded ’ ⤦

Ç property s e t to f a l s e .
335 // When the ob j e c t load i s complete , the ’ loaded ’ property becomes t rue and the ⤦

Ç f o l l ow i n g
// p r op e r t i e s are s e t :
//
// normalObject WebGLBuffer ob j e c t f o r normals
// texCoordObject WebGLBuffer ob j e c t f o r texCoords

340 // vertexObject WebGLBuffer ob j e c t f o r v e r t i c e s
// indexObject WebGLBuffer ob j e c t f o r i n d i c e s
// numIndices The number o f i n d i c e s in the indexObject
//
func t i on loadObj ( ctx , u r l )

345 {
var obj = { loaded : f a l s e } ;
obj . ctx = ctx ;
var req = new XMLHttpRequest ( ) ;
req . obj = obj ;

350 g load ingObjec t s . push ( req ) ;
req . onreadystatechange = func t i on ( ) { processLoadObj ( req ) } ;
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req . open (”GET” , ur l , t rue ) ;
req . send ( nu l l ) ;
r e turn obj ;

355 }

f unc t i on processLoadObj ( req )
{

l og (” req=”+req )
360 // only i f req shows ” complete ”

i f ( req . readyState == 4) {
g load ingObjec t s . s p l i c e ( g l oad ingObjec t s . indexOf ( req ) , 1) ;
doLoadObj ( req . obj , req . responseText ) ;

}
365 }

f unc t i on doLoadObj ( obj , t ex t )
{

vertexArray = [ ] ;
370 normalArray = [ ] ;

textureArray = [ ] ;
indexArray = [ ] ;

var ver tex = [ ] ;
375 var normal = [ ] ;

var t ex ture = [ ] ;
var facemap = { } ;
var index = 0 ;

380 // This i s a map which a s s o c i a t e s a range o f i n d i c e s with a name
// The name comes from the ’ g ’ tag ( o f the form ”g NAME”) . I nd i c e s
// are part o f one group un t i l another ’ g ’ tag i s seen . I f any i n d i c e s
// come be f o r e a ’ g ’ tag , i t i s g iven the group name ” unnamed”
// ’ group ’ i s an ob j e c t whose property names are the group name and

385 // whose value i s a 2 element array with [< f i r s t index>, <num ind i c e s >]
var groups = { } ;
var currentGroup = [ −1 , 0 ] ;
groups [ ” unnamed ” ] = currentGroup ;

390 var l i n e s = text . s p l i t (”\n”) ;
f o r ( var l i n e Index in l i n e s ) {

var l i n e = l i n e s [ l i n e Index ] . r ep l a c e ( / [ \ t ]+/g , ” ”) . r ep l a c e (/\ s \ s ∗$ / , ⤦
Ç ””) ;

// i gnore comments
395 i f ( l i n e [ 0 ] == ”#”)

cont inue ;

var array = l i n e . s p l i t (” ”) ;
i f ( array [ 0 ] == ”g”) {

400 // new group
currentGroup = [ indexArray . length , 0 ] ;
groups [ array [ 1 ] ] = currentGroup ;

}
e l s e i f ( array [ 0 ] == ”v”) {

405 // ver tex
ver tex . push ( par seF loat ( array [ 1 ] ) ) ;
ve r tex . push ( par seF loat ( array [ 2 ] ) ) ;
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ver tex . push ( par seF loat ( array [ 3 ] ) ) ;
}

410 e l s e i f ( array [ 0 ] == ”vt ”) {
// normal
t ex ture . push ( par seF loat ( array [ 1 ] ) ) ;
t ex ture . push ( par seF loat ( array [ 2 ] ) ) ;

}
415 e l s e i f ( array [ 0 ] == ”vn”) {

// normal
normal . push ( par seF loat ( array [ 1 ] ) ) ;
normal . push ( par seF loat ( array [ 2 ] ) ) ;
normal . push ( par seF loat ( array [ 3 ] ) ) ;

420 }
e l s e i f ( array [ 0 ] == ” f ”) {

// f a c e
i f ( array . l ength != 4) {

l og (”∗∗∗ Error : f a c e ’”+ l i n e +”’ not handled ”) ;
425 cont inue ;

}

f o r ( var i = 1 ; i < 4 ; ++i ) {
i f ( ! ( array [ i ] in facemap ) ) {

430 // add a new entry to the map and ar rays
var f = array [ i ] . s p l i t (”/”) ;
var vtx , nor , tex ;

i f ( f . l ength == 1) {
435 vtx = par s e In t ( f [ 0 ] ) − 1 ;

nor = vtx ;
tex = vtx ;

}
e l s e i f ( f . l ength = 3) {

440 vtx = par s e In t ( f [ 0 ] ) − 1 ;
tex = par s e In t ( f [ 1 ] ) − 1 ;
nor = par s e In t ( f [ 2 ] ) − 1 ;

}
e l s e {

445 obj . ctx . con so l e . l og (”∗∗∗ Error : did not understand f a c e ⤦
Ç ’”+ array [ i ]+” ’”) ;

r e turn nu l l ;
}

// do the v e r t i c e s
450 var x = 0 ;

var y = 0 ;
var z = 0 ;
i f ( vtx ∗ 3 + 2 < ver tex . l ength ) {

x = vertex [ vtx ∗ 3 ] ;
455 y = vertex [ vtx ∗3+1] ;

z = vertex [ vtx ∗3+2] ;
}
vertexArray . push (x ) ;
vertexArray . push (y ) ;

460 vertexArray . push ( z ) ;

// do the t ex tu r e s
x = 0 ;
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y = 0 ;
465 i f ( tex ∗ 2 + 1 < t ex ture . l ength ) {

x = texture [ tex ∗ 2 ] ;
y = texture [ tex ∗2+1] ;

}
textureArray . push (x ) ;

470 textureArray . push (y ) ;

// do the normals
x = 0 ;
y = 0 ;

475 z = 1 ;
i f ( nor ∗ 3 + 2 < normal . l ength ) {

x = normal [ nor ∗ 3 ] ;
y = normal [ nor ∗3+1] ;
z = normal [ nor ∗3+2] ;

480 }
normalArray . push (x ) ;
normalArray . push (y ) ;
normalArray . push ( z ) ;

485 facemap [ array [ i ] ] = index++;
}

indexArray . push ( facemap [ array [ i ] ] ) ;
currentGroup [1]++;

490 }
}

}

// s e t the VBOs
495 obj . normalObject = obj . ctx . c r e a t eBu f f e r ( ) ;

obj . ctx . b indBuf fe r ( obj . ctx .ARRAYBUFFER, obj . normalObject ) ;
obj . ctx . buf ferData ( obj . ctx .ARRAYBUFFER, new Float32Array ( normalArray ) , obj .⤦

Ç ctx .STATIC DRAW) ;

obj . texCoordObject = obj . ctx . c r e a t eBu f f e r ( ) ;
500 obj . ctx . b indBuf fe r ( obj . ctx .ARRAYBUFFER, obj . texCoordObject ) ;

obj . ctx . buf ferData ( obj . ctx .ARRAYBUFFER, new Float32Array ( textureArray ) , obj⤦
Ç . ctx .STATIC DRAW) ;

obj . vertexObject = obj . ctx . c r e a t eBu f f e r ( ) ;
obj . ctx . b indBuf fe r ( obj . ctx .ARRAYBUFFER, obj . vertexObject ) ;

505 obj . ctx . buf ferData ( obj . ctx .ARRAYBUFFER, new Float32Array ( vertexArray ) , obj .⤦
Ç ctx .STATIC DRAW) ;

obj . numIndices = indexArray . l ength ;
obj . indexObject = obj . ctx . c r e a t eBu f f e r ( ) ;
obj . ctx . b indBuf fe r ( obj . ctx .ELEMENTARRAYBUFFER, obj . indexObject ) ;

510 obj . ctx . buf ferData ( obj . ctx .ELEMENTARRAYBUFFER, new Uint16Array ( indexArray )⤦
Ç , obj . ctx .STREAMDRAW) ;

obj . groups = groups ;

obj . loaded = true ;
515 }
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// Array o f images cu r en t l y l oad ing
var g load ingImages = [ ] ;

520 // Clear s a l l the images cu r r en t l y load ing .
// This i s used to handle context l o s t events .
f unc t i on c learLoadingImages ( ) {

f o r ( var i i = 0 ; i i < g load ingImages . l ength ; ++i i ) {
g load ingImages [ i i ] . onload = undef ined ;

525 }
g load ingImages = [ ] ;

}

//
530 // loadImageTexture

//
// Load the image at the passed ur l , p l ace i t in a new WebGLTexture ob j e c t and ⤦

Ç re turn the WebGLTexture .
//
func t i on loadImageTexture ( ctx , u r l )

535 {
var t ex ture = ctx . c reateTexture ( ) ;
var image = new Image ( ) ;
g load ingImages . push ( image ) ;
image . onload = func t i on ( ) { doLoadImageTexture ( ctx , image , t ex ture ) }

540 image . s r c = ur l ;
r e turn tex ture ;

}

f unc t i on doLoadImageTexture ( ctx , image , t ex ture )
545 {

g load ingImages . s p l i c e ( g load ingImages . indexOf ( image ) , 1) ;
ctx . bindTexture ( ctx .TEXTURE 2D, t ex ture ) ;
ctx . texImage2D (

ctx .TEXTURE 2D, 0 , ctx .RGBA, ctx .RGBA, ctx .UNSIGNED BYTE, image ) ;
550 ctx . texParameter i ( ctx .TEXTURE 2D, ctx .TEXTUREMAG FILTER, ctx .LINEAR) ;

ctx . texParameter i ( ctx .TEXTURE 2D, ctx .TEXTURE MIN FILTER, ctx .LINEAR) ;
ctx . texParameter i ( ctx .TEXTURE 2D, ctx .TEXTUREWRAP S, ctx .CLAMPTOEDGE) ;
ctx . texParameter i ( ctx .TEXTURE 2D, ctx .TEXTUREWRAPT, ctx .CLAMPTOEDGE) ;
// ctx . generateMipmap ( ctx .TEXTURE 2D)

555 ctx . bindTexture ( ctx .TEXTURE 2D, nu l l ) ;
}

//
// Framerate ob j e c t

560 //
// This ob j e c t keeps t rack o f f ramerate and d i s p l a y s i t as the innerHTML text o f⤦

Ç the
// HTML element with the passed id . Once c rea ted you c a l l snapshot at the end
// o f every render ing cy c l e . Every 500ms the f ramerate i s updated in the HTML ⤦

Ç element .
//

565 Framerate = func t i on ( id )
{

t h i s . numFramerates = 10 ;
t h i s . f ramerateUpdate Interva l = 500 ;
t h i s . id = id ;

570
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t h i s . renderTime = −1;
t h i s . f ramerate s = [ ] ;
s e l f = t h i s ;
var f r = func t i on ( ) { s e l f . updateFramerate ( ) }

575 s e t I n t e r v a l ( f r , t h i s . f ramerateUpdate Interva l ) ;
}

Framerate . prototype . updateFramerate = func t i on ( )
{

580 var to t = 0 ;
f o r ( var i = 0 ; i < t h i s . f ramerate s . l ength ; ++i )

to t += th i s . f ramerate s [ i ] ;

var f ramerate = tot / t h i s . f ramerate s . l ength ;
585 f ramerate = Math . round ( f ramerate ) ;

document . getElementById ( t h i s . id ) . innerHTML = ”Framerate :”+ framerate+”fp s ” ;
}

Framerate . prototype . snapshot = func t i on ( )
590 {

i f ( t h i s . renderTime < 0)
t h i s . renderTime = new Date ( ) . getTime ( ) ;

e l s e {
var newTime = new Date ( ) . getTime ( ) ;

595 var t = newTime − t h i s . renderTime ;
i f ( t == 0)

return ;
var f ramerate = 1000/ t ;
t h i s . f ramerate s . push ( f ramerate ) ;

600 whi le ( t h i s . f ramerate s . l ength > t h i s . numFramerates )
t h i s . f ramerate s . s h i f t ( ) ;

t h i s . renderTime = newTime ;
}

}

25 webgl/J3DIMath.js

/∗
∗ Copyright (C) 2009 Apple Inc . Al l Rights Reserved .
∗
∗ Red i s t r i bu t i on and use in source and binary forms , with or without

5 ∗ modi f i ca t i on , are permitted provided that the f o l l ow i ng cond i t i on s
∗ are met :
∗ 1 . Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight
∗ not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r .
∗ 2 . Red i s t r i bu t i on s in binary form must reproduce the above copyr ight

10 ∗ not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r in the
∗ documentation and/ or other mat e r i a l s provided with the d i s t r i b u t i o n .
∗
∗ THIS SOFTWARE IS PROVIDED BY APPLE INC . ‘ ‘AS IS ’ ’ AND ANY
∗ EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

15 ∗ IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
∗ PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL APPLE INC . OR
∗ CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
∗ EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
∗ PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE, DATA, OR

20 ∗ PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY
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∗ OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT
∗ (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
∗ OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
∗/

25

// J3DI ( Jed i ) − A support l i b r a r y f o r WebGL.

/∗
J3DI Math Cla s s e s . Current ly i n c l ud e s :

30

J3DIMatrix4 − A 4x4 Matrix
∗/

/∗
35 J3DIMatrix4 c l a s s

This c l a s s implements a 4x4 matrix . I t has f unc t i on s which dup l i c a t e the
f u n c t i o n a l i t y o f the OpenGL matrix s tack and g lu t f unc t i on s . On browsers
that support i t , CSSMatrix i s used to a c c e l e r a t e ope ra t i on s .

40

IDL :

[
Constructor ( in J3DIMatrix4 matrix ) , // copy passed ⤦

Ç matrix in to new J3DIMatrix4
45 Constructor ( in sequence<f l o a t> array ) // c r e a t e new ⤦

Ç J3DIMatrix4 with 16 f l o a t s ( row major )
Constructor ( ) // c r e a t e new ⤦

Ç J3DIMatrix4 with i d e n t i t y matrix
]
i n t e r f a c e J3DIMatrix4 {

void load ( in J3DIMatrix4 matrix ) ; // copy the va lue s ⤦
Ç from the passed matrix

50 void load ( in sequence<f l o a t> array ) ; // copy 16 f l o a t s ⤦
Ç i n to the matrix

sequence<f l o a t> getAsArray ( ) ; // re turn the matrix⤦
Ç as an array o f 16 f l o a t s

Float32Array getAsFloat32Array ( ) ; // re turn the matrix as a ⤦
Ç Float32Array with 16 va lue s

void setUniform ( in WebGLRenderingContext ctx , // Send the matrix ⤦
Ç to the passed uniform l o c a t i o n in the passed context

in WebGLUniformLocation loc ,
55 in boolean t ranspose ) ;

void makeIdentity ( ) ; // r ep l a c e the ⤦
Ç matrix with i d e n t i t y

void t ranspose ( ) ; // r ep l a c e the ⤦
Ç matrix with i t s t ranspose

void i nv e r t ( ) ; // r ep l a c e the ⤦
Ç matrix with i t s i nv e r s e

60 void t r a n s l a t e ( in f l o a t x , in f l o a t y , in f l o a t z ) ; // mult ip ly the ⤦
Ç matrix by passed t r a n s l a t i o n va lue s on the r i g h t

void t r a n s l a t e ( in J3DVector3 v ) ; // mult ip ly the ⤦
Ç matrix by passed t r a n s l a t i o n va lue s on the r i g h t

void s c a l e ( in f l o a t x , in f l o a t y , in f l o a t z ) ; // mult ip ly the ⤦
Ç matrix by passed s c a l e va lue s on the r i g h t

void s c a l e ( in J3DVector3 v ) ; // mult ip ly the ⤦
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Ç matrix by passed s c a l e va lue s on the r i g h t
void r o t a t e ( in f l o a t angle , // mult ip ly the ⤦

Ç matrix by passed r o t a t i on va lue s on the r i g h t
65 in f l o a t x , in f l o a t y , in f l o a t z ) ; // ( ang le i s in ⤦

Ç degree s )
void r o t a t e ( in f l o a t angle , in J3DVector3 v ) ; // mult ip ly the ⤦

Ç matrix by passed r o t a t i on va lue s on the r i g h t
// ( ang le i s in ⤦

Ç degree s )
void mult ip ly ( in CanvasMatrix matrix ) ; // mult ip ly the ⤦

Ç matrix by the passed matrix on the r i g h t
void d iv id e ( in f l o a t d i v i s o r ) ; // d iv id e the matrix⤦

Ç by the passed d i v i s o r
70 void ortho ( in f l o a t l e f t , in f l o a t r i ght , // mult ip ly the ⤦

Ç matrix by the passed ortho va lue s on the r i g h t
in f l o a t bottom , in f l o a t top ,
in f l o a t near , in f l o a t f a r ) ;

void frustum ( in f l o a t l e f t , in f l o a t r i ght , // mult ip ly the ⤦
Ç matrix by the passed frustum va lues on the r i g h t

in f l o a t bottom , in f l o a t top ,
75 in f l o a t near , in f l o a t f a r ) ;

void p e r sp e c t i v e ( in f l o a t fovy , in f l o a t aspect , // mult ip ly the ⤦
Ç matrix by the passed pe r sp e c t i v e va lue s on the r i g h t

in f l o a t zNear , in f l o a t zFar ) ;
void lookat ( in J3DVector3 eye , // mult ip ly the ⤦

Ç matrix by the passed lookat
in J3DVector3 center , in J3DVector3 up) ; // va lue s on the ⤦

Ç r i g h t
80 bool decompose ( in J3DVector3 t r an s l a t e , // decompose the ⤦

Ç matrix in to the passed vec to r
in J3DVector3 rotate ,
in J3DVector3 s ca l e ,
in J3DVector3 skew ,
in sequence<f l o a t> pe r sp e c t i v e ) ;

85 }

[
Constructor ( in J3DVector3 vec to r ) , // copy passed ⤦

Ç vec to r in to new J3DVector3
Constructor ( in sequence<f l o a t> array ) // c r e a t e new ⤦

Ç J3DVector3 with 3 f l o a t s from array
90 Constructor ( in f l o a t x , in f l o a t y , in f l o a t z ) // c r e a t e new ⤦

Ç J3DVector3 with 3 f l o a t s
Constructor ( ) // c r e a t e new ⤦

Ç J3DVector3 with (0 , 0 , 0 )
]
i n t e r f a c e J3DVector3 {

void load ( in J3DVector3 vec to r ) ; // copy the va lue s ⤦
Ç from the passed vec to r

95 void load ( in sequence<f l o a t> array ) ; // copy 3 f l o a t s ⤦
Ç i n to the vec to r from array

void load ( in f l o a t x , in f l o a t y , in f l o a t z ) ; // copy 3 f l o a t s ⤦
Ç i n to the vec to r

sequence<f l o a t> getAsArray ( ) ; // re turn the vec to r⤦
Ç as an array o f 3 f l o a t s

Float32Array getAsFloat32Array ( ) ; // re turn the matrix as a ⤦
Ç Float32Array with 16 va lue s
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void multMatrix ( in J3DIMatrix4 matrix ) ; // mult ip ly the ⤦
Ç vec to r by the passed matrix ( on the r i g h t )

100 f l o a t vectorLength ( ) ; // re turn the l ength⤦
Ç o f the vec to r

f l o a t dot ( ) ; // re turn the dot ⤦
Ç product o f the vec to r

void c r o s s ( in J3DVector3 v ) ; // r ep l a c e the ⤦
Ç vec to r with vec to r x v

void d iv id e ( in f l o a t d i v i s o r ) ; // d iv id e the vec to r⤦
Ç by the passed d i v i s o r

}
105 ∗/

J3DIHasCSSMatrix = f a l s e ;
J3DIHasCSSMatrixCopy = f a l s e ;
/∗

110 i f (”WebKitCSSMatrix” in window && (”media” in window && window . media .⤦
Ç matchMedium(”(−webkit−transform −3d) ”) ) | |

(” sty leMedia ” in window && window . sty leMedia .⤦
Ç matchMedium(”(−webkit−transform −3d) ”) ) )⤦
Ç {

J3DIHasCSSMatrix = true ;
i f (” copy” in WebKitCSSMatrix . prototype )

J3DIHasCSSMatrixCopy = true ;
115 }

∗/

// conso l e . l og (” J3DIHasCSSMatrix=”+J3DIHasCSSMatrix ) ;
// conso l e . l og (” J3DIHasCSSMatrixCopy=”+J3DIHasCSSMatrixCopy ) ;

120

//
// J3DIMatrix4
//
J3DIMatrix4 = func t i on (m)

125 {
i f ( J3DIHasCSSMatrix )

t h i s . $matrix = new WebKitCSSMatrix ;
e l s e

t h i s . $matrix = new Object ;
130

i f ( typeo f m == ’ object ’ ) {
i f (” l ength ” in m && m. length >= 16) {

t h i s . load (m) ;
re turn ;

135 }
e l s e i f (m in s t an c e o f J3DIMatrix4 ) {

t h i s . load (m) ;
re turn ;

}
140 }

t h i s . makeIdentity ( ) ;
}

J3DIMatrix4 . prototype . load = func t i on ( )
145 {

i f ( arguments . l ength == 1 && typeo f arguments [ 0 ] == ’ object ’ ) {
var matrix ;
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i f ( arguments [ 0 ] i n s t an c e o f J3DIMatrix4 ) {
150 matrix = arguments [ 0 ] . $matrix ;

t h i s . $matrix .m11 = matrix .m11 ;
t h i s . $matrix .m12 = matrix .m12 ;
t h i s . $matrix .m13 = matrix .m13 ;

155 t h i s . $matrix .m14 = matrix .m14 ;

t h i s . $matrix .m21 = matrix .m21 ;
t h i s . $matrix .m22 = matrix .m22 ;
t h i s . $matrix .m23 = matrix .m23 ;

160 t h i s . $matrix .m24 = matrix .m24 ;

t h i s . $matrix .m31 = matrix .m31 ;
t h i s . $matrix .m32 = matrix .m32 ;
t h i s . $matrix .m33 = matrix .m33 ;

165 t h i s . $matrix .m34 = matrix .m34 ;

t h i s . $matrix .m41 = matrix .m41 ;
t h i s . $matrix .m42 = matrix .m42 ;
t h i s . $matrix .m43 = matrix .m43 ;

170 t h i s . $matrix .m44 = matrix .m44 ;
re turn ;

}
e l s e

matrix = arguments [ 0 ] ;
175

i f (” l ength ” in matrix && matrix . l ength >= 16) {
t h i s . $matrix .m11 = matrix [ 0 ] ;
t h i s . $matrix .m12 = matrix [ 1 ] ;
t h i s . $matrix .m13 = matrix [ 2 ] ;

180 t h i s . $matrix .m14 = matrix [ 3 ] ;

t h i s . $matrix .m21 = matrix [ 4 ] ;
t h i s . $matrix .m22 = matrix [ 5 ] ;
t h i s . $matrix .m23 = matrix [ 6 ] ;

185 t h i s . $matrix .m24 = matrix [ 7 ] ;

t h i s . $matrix .m31 = matrix [ 8 ] ;
t h i s . $matrix .m32 = matrix [ 9 ] ;
t h i s . $matrix .m33 = matrix [ 1 0 ] ;

190 t h i s . $matrix .m34 = matrix [ 1 1 ] ;

t h i s . $matrix .m41 = matrix [ 1 2 ] ;
t h i s . $matrix .m42 = matrix [ 1 3 ] ;
t h i s . $matrix .m43 = matrix [ 1 4 ] ;

195 t h i s . $matrix .m44 = matrix [ 1 5 ] ;
r e turn ;

}
}

200 t h i s . makeIdentity ( ) ;
}

J3DIMatrix4 . prototype . getAsArray = func t i on ( )
{
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205 re turn [
t h i s . $matrix .m11 , t h i s . $matrix .m12 , t h i s . $matrix .m13 , t h i s . $matrix .m14 ,
t h i s . $matrix .m21 , t h i s . $matrix .m22 , t h i s . $matrix .m23 , t h i s . $matrix .m24 ,
t h i s . $matrix .m31 , t h i s . $matrix .m32 , t h i s . $matrix .m33 , t h i s . $matrix .m34 ,
t h i s . $matrix .m41 , t h i s . $matrix .m42 , t h i s . $matrix .m43 , t h i s . $matrix .m44

210 ] ;
}

J3DIMatrix4 . prototype . getAsFloat32Array = func t i on ( )
{

215 i f ( J3DIHasCSSMatrixCopy ) {
var array = new Float32Array (16) ;
t h i s . $matrix . copy ( array ) ;
r e turn array ;

}
220 re turn new Float32Array ( t h i s . getAsArray ( ) ) ;

}

J3DIMatrix4 . prototype . setUniform = func t i on ( ctx , loc , t ranspose )
{

225 i f ( J3DIMatrix4 . setUniformArray == undef ined ) {
J3DIMatrix4 . setUniformWebGLArray = new Float32Array (16) ;
J3DIMatrix4 . setUniformArray = new Array (16) ;

}

230 i f ( J3DIHasCSSMatrixCopy )
t h i s . $matrix . copy ( J3DIMatrix4 . setUniformWebGLArray ) ;

e l s e {
J3DIMatrix4 . setUniformArray [ 0 ] = t h i s . $matrix .m11 ;
J3DIMatrix4 . setUniformArray [ 1 ] = t h i s . $matrix .m12 ;

235 J3DIMatrix4 . setUniformArray [ 2 ] = t h i s . $matrix .m13 ;
J3DIMatrix4 . setUniformArray [ 3 ] = t h i s . $matrix .m14 ;
J3DIMatrix4 . setUniformArray [ 4 ] = t h i s . $matrix .m21 ;
J3DIMatrix4 . setUniformArray [ 5 ] = t h i s . $matrix .m22 ;
J3DIMatrix4 . setUniformArray [ 6 ] = t h i s . $matrix .m23 ;

240 J3DIMatrix4 . setUniformArray [ 7 ] = t h i s . $matrix .m24 ;
J3DIMatrix4 . setUniformArray [ 8 ] = t h i s . $matrix .m31 ;
J3DIMatrix4 . setUniformArray [ 9 ] = t h i s . $matrix .m32 ;
J3DIMatrix4 . setUniformArray [ 1 0 ] = t h i s . $matrix .m33 ;
J3DIMatrix4 . setUniformArray [ 1 1 ] = t h i s . $matrix .m34 ;

245 J3DIMatrix4 . setUniformArray [ 1 2 ] = t h i s . $matrix .m41 ;
J3DIMatrix4 . setUniformArray [ 1 3 ] = t h i s . $matrix .m42 ;
J3DIMatrix4 . setUniformArray [ 1 4 ] = t h i s . $matrix .m43 ;
J3DIMatrix4 . setUniformArray [ 1 5 ] = t h i s . $matrix .m44 ;

250 J3DIMatrix4 . setUniformWebGLArray . s e t ( J3DIMatrix4 . setUniformArray ) ;
}

ctx . uni formMatrix4fv ( loc , t ranspose , J3DIMatrix4 . setUniformWebGLArray ) ;
}

255

J3DIMatrix4 . prototype . makeIdentity = func t i on ( )
{

t h i s . $matrix .m11 = 1 ;
t h i s . $matrix .m12 = 0 ;

260 t h i s . $matrix .m13 = 0 ;
t h i s . $matrix .m14 = 0 ;
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t h i s . $matrix .m21 = 0 ;
t h i s . $matrix .m22 = 1 ;

265 t h i s . $matrix .m23 = 0 ;
t h i s . $matrix .m24 = 0 ;

t h i s . $matrix .m31 = 0 ;
t h i s . $matrix .m32 = 0 ;

270 t h i s . $matrix .m33 = 1 ;
t h i s . $matrix .m34 = 0 ;

t h i s . $matrix .m41 = 0 ;
t h i s . $matrix .m42 = 0 ;

275 t h i s . $matrix .m43 = 0 ;
t h i s . $matrix .m44 = 1 ;

}

J3DIMatrix4 . prototype . t ranspose = func t i on ( )
280 {

var tmp = th i s . $matrix .m12 ;
t h i s . $matrix .m12 = th i s . $matrix .m21 ;
t h i s . $matrix .m21 = tmp ;

285 tmp = th i s . $matrix .m13 ;
t h i s . $matrix .m13 = th i s . $matrix .m31 ;
t h i s . $matrix .m31 = tmp ;

tmp = th i s . $matrix .m14 ;
290 t h i s . $matrix .m14 = th i s . $matrix .m41 ;

t h i s . $matrix .m41 = tmp ;

tmp = th i s . $matrix .m23 ;
t h i s . $matrix .m23 = th i s . $matrix .m32 ;

295 t h i s . $matrix .m32 = tmp ;

tmp = th i s . $matrix .m24 ;
t h i s . $matrix .m24 = th i s . $matrix .m42 ;
t h i s . $matrix .m42 = tmp ;

300

tmp = th i s . $matrix .m34 ;
t h i s . $matrix .m34 = th i s . $matrix .m43 ;
t h i s . $matrix .m43 = tmp ;

}
305

J3DIMatrix4 . prototype . i nv e r t = func t i on ( )
{

i f ( J3DIHasCSSMatrix ) {
t h i s . $matrix = th i s . $matrix . i n v e r s e ( ) ;

310 re turn ;
}

// Ca lcu la t e the 4x4 determinant
// I f the determinant i s zero ,

315 // then the i nv e r s e matrix i s not unique .
var det = th i s . determinant4x4 ( ) ;

i f (Math . abs ( det ) < 1e −8)
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re turn nu l l ;
320

t h i s . makeAdjoint ( ) ;

// Sca l e the ad j o i n t matrix to get the i nv e r s e
t h i s . $matrix .m11 /= det ;

325 t h i s . $matrix .m12 /= det ;
t h i s . $matrix .m13 /= det ;
t h i s . $matrix .m14 /= det ;

t h i s . $matrix .m21 /= det ;
330 t h i s . $matrix .m22 /= det ;

t h i s . $matrix .m23 /= det ;
t h i s . $matrix .m24 /= det ;

t h i s . $matrix .m31 /= det ;
335 t h i s . $matrix .m32 /= det ;

t h i s . $matrix .m33 /= det ;
t h i s . $matrix .m34 /= det ;

t h i s . $matrix .m41 /= det ;
340 t h i s . $matrix .m42 /= det ;

t h i s . $matrix .m43 /= det ;
t h i s . $matrix .m44 /= det ;

}

345 J3DIMatrix4 . prototype . t r a n s l a t e = func t i on (x , y , z )
{

i f ( typeo f x == ’ object ’ && ” length ” in x ) {
var t = x ;
x = t [ 0 ] ;

350 y = t [ 1 ] ;
z = t [ 2 ] ;

}
e l s e {

i f ( x == undef ined )
355 x = 0 ;

i f ( y == undef ined )
y = 0 ;

i f ( z == undef ined )
z = 0 ;

360 }

i f ( J3DIHasCSSMatrix ) {
t h i s . $matrix = th i s . $matrix . t r a n s l a t e (x , y , z ) ;
r e turn ;

365 }

var matrix = new J3DIMatrix4 ( ) ;
matrix . $matrix .m41 = x ;
matrix . $matrix .m42 = y ;

370 matrix . $matrix .m43 = z ;

t h i s . mul t ip ly ( matrix ) ;
}

375 J3DIMatrix4 . prototype . s c a l e = func t i on (x , y , z )
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{
i f ( typeo f x == ’ object ’ && ” length ” in x ) {

var t = x ;
x = t [ 0 ] ;

380 y = t [ 1 ] ;
z = t [ 2 ] ;

}
e l s e {

i f ( x == undef ined )
385 x = 1 ;

i f ( z == undef ined ) {
i f ( y == undef ined ) {

y = x ;
z = x ;

390 }
e l s e

z = 1 ;
}
e l s e i f ( y == undef ined )

395 y = x ;
}

i f ( J3DIHasCSSMatrix ) {
t h i s . $matrix = th i s . $matrix . s c a l e (x , y , z ) ;

400 re turn ;
}

var matrix = new J3DIMatrix4 ( ) ;
matrix . $matrix .m11 = x ;

405 matrix . $matrix .m22 = y ;
matrix . $matrix .m33 = z ;

t h i s . mul t ip ly ( matrix ) ;
}

410

J3DIMatrix4 . prototype . r o t a t e = func t i on ( angle , x , y , z )
{

// Forms are ( angle , x , y , z ) , ( angle , vec to r ) , ( angleX , angleY , angleZ ) , (⤦
Ç ang le )

i f ( typeo f x == ’ object ’ && ” length ” in x ) {
415 var t = x ;

x = t [ 0 ] ;
y = t [ 1 ] ;
z = t [ 2 ] ;

}
420 e l s e {

i f ( arguments . l ength == 1) {
x = 0 ;
y = 0 ;
z = 1 ;

425 }
e l s e i f ( arguments . l ength == 3) {

t h i s . r o t a t e ( angle , 1 , 0 , 0 ) ; // about X ax i s
t h i s . r o t a t e (x , 0 ,1 , 0 ) ; // about Y ax i s
t h i s . r o t a t e (y , 0 ,0 , 1 ) ; // about Z ax i s

430 re turn ;
}
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}

i f ( J3DIHasCSSMatrix ) {
435 t h i s . $matrix = th i s . $matrix . rotateAxisAngle (x , y , z , ang le ) ;

r e turn ;
}

// ang l e s are in degree s . Switch to rad ians
440 ang le = angle / 180 ∗ Math . PI ;

ang le /= 2 ;
var sinA = Math . s i n ( ang le ) ;
var cosA = Math . cos ( ang le ) ;

445 var sinA2 = sinA ∗ sinA ;

// normal ize
var l en = Math . sq r t ( x ∗ x + y ∗ y + z ∗ z ) ;
i f ( l en == 0) {

450 // bad vector , j u s t use something rea sonab l e
x = 0 ;
y = 0 ;
z = 1 ;

} e l s e i f ( l en != 1) {
455 x /= len ;

y /= len ;
z /= len ;

}

460 var mat = new J3DIMatrix4 ( ) ;

// opt imize case where ax i s i s a long major ax i s
i f ( x == 1 && y == 0 && z == 0) {

mat . $matrix .m11 = 1 ;
465 mat . $matrix .m12 = 0 ;

mat . $matrix .m13 = 0 ;
mat . $matrix .m21 = 0 ;
mat . $matrix .m22 = 1 − 2 ∗ sinA2 ;
mat . $matrix .m23 = 2 ∗ sinA ∗ cosA ;

470 mat . $matrix .m31 = 0 ;
mat . $matrix .m32 = −2 ∗ sinA ∗ cosA ;
mat . $matrix .m33 = 1 − 2 ∗ sinA2 ;
mat . $matrix .m14 = mat . $matrix .m24 = mat . $matrix .m34 = 0 ;
mat . $matrix .m41 = mat . $matrix .m42 = mat . $matrix .m43 = 0 ;

475 mat . $matrix .m44 = 1 ;
} e l s e i f ( x == 0 && y == 1 && z == 0) {

mat . $matrix .m11 = 1 − 2 ∗ sinA2 ;
mat . $matrix .m12 = 0 ;
mat . $matrix .m13 = −2 ∗ sinA ∗ cosA ;

480 mat . $matrix .m21 = 0 ;
mat . $matrix .m22 = 1 ;
mat . $matrix .m23 = 0 ;
mat . $matrix .m31 = 2 ∗ sinA ∗ cosA ;
mat . $matrix .m32 = 0 ;

485 mat . $matrix .m33 = 1 − 2 ∗ sinA2 ;
mat . $matrix .m14 = mat . $matrix .m24 = mat . $matrix .m34 = 0 ;
mat . $matrix .m41 = mat . $matrix .m42 = mat . $matrix .m43 = 0 ;
mat . $matrix .m44 = 1 ;
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} e l s e i f ( x == 0 && y == 0 && z == 1) {
490 mat . $matrix .m11 = 1 − 2 ∗ sinA2 ;

mat . $matrix .m12 = 2 ∗ sinA ∗ cosA ;
mat . $matrix .m13 = 0 ;
mat . $matrix .m21 = −2 ∗ sinA ∗ cosA ;
mat . $matrix .m22 = 1 − 2 ∗ sinA2 ;

495 mat . $matrix .m23 = 0 ;
mat . $matrix .m31 = 0 ;
mat . $matrix .m32 = 0 ;
mat . $matrix .m33 = 1 ;
mat . $matrix .m14 = mat . $matrix .m24 = mat . $matrix .m34 = 0 ;

500 mat . $matrix .m41 = mat . $matrix .m42 = mat . $matrix .m43 = 0 ;
mat . $matrix .m44 = 1 ;

} e l s e {
var x2 = x∗x ;
var y2 = y∗y ;

505 var z2 = z∗z ;

mat . $matrix .m11 = 1 − 2 ∗ ( y2 + z2 ) ∗ sinA2 ;
mat . $matrix .m12 = 2 ∗ ( x ∗ y ∗ sinA2 + z ∗ sinA ∗ cosA ) ;
mat . $matrix .m13 = 2 ∗ ( x ∗ z ∗ sinA2 − y ∗ sinA ∗ cosA ) ;

510 mat . $matrix .m21 = 2 ∗ ( y ∗ x ∗ sinA2 − z ∗ sinA ∗ cosA ) ;
mat . $matrix .m22 = 1 − 2 ∗ ( z2 + x2 ) ∗ sinA2 ;
mat . $matrix .m23 = 2 ∗ ( y ∗ z ∗ sinA2 + x ∗ sinA ∗ cosA ) ;
mat . $matrix .m31 = 2 ∗ ( z ∗ x ∗ sinA2 + y ∗ sinA ∗ cosA ) ;
mat . $matrix .m32 = 2 ∗ ( z ∗ y ∗ sinA2 − x ∗ sinA ∗ cosA ) ;

515 mat . $matrix .m33 = 1 − 2 ∗ ( x2 + y2 ) ∗ sinA2 ;
mat . $matrix .m14 = mat . $matrix .m24 = mat . $matrix .m34 = 0 ;
mat . $matrix .m41 = mat . $matrix .m42 = mat . $matrix .m43 = 0 ;
mat . $matrix .m44 = 1 ;

}
520 t h i s . mul t ip ly (mat) ;

}

J3DIMatrix4 . prototype . mult ip ly = func t i on (mat)
{

525 i f ( J3DIHasCSSMatrix ) {
t h i s . $matrix = th i s . $matrix . mul t ip ly (mat . $matrix ) ;
r e turn ;

}

530 var m11 = (mat . $matrix .m11 ∗ t h i s . $matrix .m11 + mat . $matrix .m12 ∗ t h i s .⤦
Ç $matrix .m21

+ mat . $matrix .m13 ∗ t h i s . $matrix .m31 + mat . $matrix .m14 ∗ t h i s .⤦
Ç $matrix .m41) ;

var m12 = (mat . $matrix .m11 ∗ t h i s . $matrix .m12 + mat . $matrix .m12 ∗ t h i s .⤦
Ç $matrix .m22

+ mat . $matrix .m13 ∗ t h i s . $matrix .m32 + mat . $matrix .m14 ∗ t h i s .⤦
Ç $matrix .m42) ;

var m13 = (mat . $matrix .m11 ∗ t h i s . $matrix .m13 + mat . $matrix .m12 ∗ t h i s .⤦
Ç $matrix .m23

535 + mat . $matrix .m13 ∗ t h i s . $matrix .m33 + mat . $matrix .m14 ∗ t h i s .⤦
Ç $matrix .m43) ;

var m14 = (mat . $matrix .m11 ∗ t h i s . $matrix .m14 + mat . $matrix .m12 ∗ t h i s .⤦
Ç $matrix .m24

+ mat . $matrix .m13 ∗ t h i s . $matrix .m34 + mat . $matrix .m14 ∗ t h i s .⤦
Ç $matrix .m44) ;
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var m21 = (mat . $matrix .m21 ∗ t h i s . $matrix .m11 + mat . $matrix .m22 ∗ t h i s .⤦
Ç $matrix .m21

540 + mat . $matrix .m23 ∗ t h i s . $matrix .m31 + mat . $matrix .m24 ∗ t h i s .⤦
Ç $matrix .m41) ;

var m22 = (mat . $matrix .m21 ∗ t h i s . $matrix .m12 + mat . $matrix .m22 ∗ t h i s .⤦
Ç $matrix .m22

+ mat . $matrix .m23 ∗ t h i s . $matrix .m32 + mat . $matrix .m24 ∗ t h i s .⤦
Ç $matrix .m42) ;

var m23 = (mat . $matrix .m21 ∗ t h i s . $matrix .m13 + mat . $matrix .m22 ∗ t h i s .⤦
Ç $matrix .m23

+ mat . $matrix .m23 ∗ t h i s . $matrix .m33 + mat . $matrix .m24 ∗ t h i s .⤦
Ç $matrix .m43) ;

545 var m24 = (mat . $matrix .m21 ∗ t h i s . $matrix .m14 + mat . $matrix .m22 ∗ t h i s .⤦
Ç $matrix .m24

+ mat . $matrix .m23 ∗ t h i s . $matrix .m34 + mat . $matrix .m24 ∗ t h i s .⤦
Ç $matrix .m44) ;

var m31 = (mat . $matrix .m31 ∗ t h i s . $matrix .m11 + mat . $matrix .m32 ∗ t h i s .⤦
Ç $matrix .m21

+ mat . $matrix .m33 ∗ t h i s . $matrix .m31 + mat . $matrix .m34 ∗ t h i s .⤦
Ç $matrix .m41) ;

550 var m32 = (mat . $matrix .m31 ∗ t h i s . $matrix .m12 + mat . $matrix .m32 ∗ t h i s .⤦
Ç $matrix .m22

+ mat . $matrix .m33 ∗ t h i s . $matrix .m32 + mat . $matrix .m34 ∗ t h i s .⤦
Ç $matrix .m42) ;

var m33 = (mat . $matrix .m31 ∗ t h i s . $matrix .m13 + mat . $matrix .m32 ∗ t h i s .⤦
Ç $matrix .m23

+ mat . $matrix .m33 ∗ t h i s . $matrix .m33 + mat . $matrix .m34 ∗ t h i s .⤦
Ç $matrix .m43) ;

var m34 = (mat . $matrix .m31 ∗ t h i s . $matrix .m14 + mat . $matrix .m32 ∗ t h i s .⤦
Ç $matrix .m24

555 + mat . $matrix .m33 ∗ t h i s . $matrix .m34 + mat . $matrix .m34 ∗ t h i s .⤦
Ç $matrix .m44) ;

var m41 = (mat . $matrix .m41 ∗ t h i s . $matrix .m11 + mat . $matrix .m42 ∗ t h i s .⤦
Ç $matrix .m21

+ mat . $matrix .m43 ∗ t h i s . $matrix .m31 + mat . $matrix .m44 ∗ t h i s .⤦
Ç $matrix .m41) ;

var m42 = (mat . $matrix .m41 ∗ t h i s . $matrix .m12 + mat . $matrix .m42 ∗ t h i s .⤦
Ç $matrix .m22

560 + mat . $matrix .m43 ∗ t h i s . $matrix .m32 + mat . $matrix .m44 ∗ t h i s .⤦
Ç $matrix .m42) ;

var m43 = (mat . $matrix .m41 ∗ t h i s . $matrix .m13 + mat . $matrix .m42 ∗ t h i s .⤦
Ç $matrix .m23

+ mat . $matrix .m43 ∗ t h i s . $matrix .m33 + mat . $matrix .m44 ∗ t h i s .⤦
Ç $matrix .m43) ;

var m44 = (mat . $matrix .m41 ∗ t h i s . $matrix .m14 + mat . $matrix .m42 ∗ t h i s .⤦
Ç $matrix .m24

+ mat . $matrix .m43 ∗ t h i s . $matrix .m34 + mat . $matrix .m44 ∗ t h i s .⤦
Ç $matrix .m44) ;

565

t h i s . $matrix .m11 = m11 ;
t h i s . $matrix .m12 = m12 ;
t h i s . $matrix .m13 = m13 ;
t h i s . $matrix .m14 = m14 ;

570
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t h i s . $matrix .m21 = m21 ;
t h i s . $matrix .m22 = m22 ;
t h i s . $matrix .m23 = m23 ;
t h i s . $matrix .m24 = m24 ;

575

t h i s . $matrix .m31 = m31 ;
t h i s . $matrix .m32 = m32 ;
t h i s . $matrix .m33 = m33 ;
t h i s . $matrix .m34 = m34 ;

580

t h i s . $matrix .m41 = m41 ;
t h i s . $matrix .m42 = m42 ;
t h i s . $matrix .m43 = m43 ;
t h i s . $matrix .m44 = m44 ;

585 }

J3DIMatrix4 . prototype . d i v id e = func t i on ( d i v i s o r )
{

t h i s . $matrix .m11 /= d i v i s o r ;
590 t h i s . $matrix .m12 /= d i v i s o r ;

t h i s . $matrix .m13 /= d i v i s o r ;
t h i s . $matrix .m14 /= d i v i s o r ;

t h i s . $matrix .m21 /= d i v i s o r ;
595 t h i s . $matrix .m22 /= d i v i s o r ;

t h i s . $matrix .m23 /= d i v i s o r ;
t h i s . $matrix .m24 /= d i v i s o r ;

t h i s . $matrix .m31 /= d i v i s o r ;
600 t h i s . $matrix .m32 /= d i v i s o r ;

t h i s . $matrix .m33 /= d i v i s o r ;
t h i s . $matrix .m34 /= d i v i s o r ;

t h i s . $matrix .m41 /= d i v i s o r ;
605 t h i s . $matrix .m42 /= d i v i s o r ;

t h i s . $matrix .m43 /= d i v i s o r ;
t h i s . $matrix .m44 /= d i v i s o r ;

}
610

J3DIMatrix4 . prototype . ortho = func t i on ( l e f t , r i ght , bottom , top , near , f a r )
{

var tx = ( l e f t + r i gh t ) / ( l e f t − r i g h t ) ;
var ty = ( top + bottom ) / ( top − bottom ) ;

615 var tz = ( f a r + near ) / ( f a r − near ) ;

var matrix = new J3DIMatrix4 ( ) ;
matrix . $matrix .m11 = 2 / ( l e f t − r i g h t ) ;
matrix . $matrix .m12 = 0 ;

620 matrix . $matrix .m13 = 0 ;
matrix . $matrix .m14 = 0 ;
matrix . $matrix .m21 = 0 ;
matrix . $matrix .m22 = 2 / ( top − bottom ) ;
matrix . $matrix .m23 = 0 ;

625 matrix . $matrix .m24 = 0 ;
matrix . $matrix .m31 = 0 ;
matrix . $matrix .m32 = 0 ;
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matrix . $matrix .m33 = −2 / ( f a r − near ) ;
matrix . $matrix .m34 = 0 ;

630 matrix . $matrix .m41 = tx ;
matrix . $matrix .m42 = ty ;
matrix . $matrix .m43 = tz ;
matrix . $matrix .m44 = 1 ;

635 t h i s . mul t ip ly ( matrix ) ;
}

J3DIMatrix4 . prototype . frustum = func t i on ( l e f t , r i ght , bottom , top , near , f a r )
{

640 var matrix = new J3DIMatrix4 ( ) ;
var A = ( r i gh t + l e f t ) / ( r i g h t − l e f t ) ;
var B = ( top + bottom ) / ( top − bottom ) ;
var C = −( f a r + near ) / ( f a r − near ) ;
var D = −(2 ∗ f a r ∗ near ) / ( f a r − near ) ;

645

matrix . $matrix .m11 = (2 ∗ near ) / ( r i g h t − l e f t ) ;
matrix . $matrix .m12 = 0 ;
matrix . $matrix .m13 = 0 ;
matrix . $matrix .m14 = 0 ;

650

matrix . $matrix .m21 = 0 ;
matrix . $matrix .m22 = 2 ∗ near / ( top − bottom ) ;
matrix . $matrix .m23 = 0 ;
matrix . $matrix .m24 = 0 ;

655

matrix . $matrix .m31 = A;
matrix . $matrix .m32 = B;
matrix . $matrix .m33 = C;
matrix . $matrix .m34 = −1;

660

matrix . $matrix .m41 = 0 ;
matrix . $matrix .m42 = 0 ;
matrix . $matrix .m43 = D;
matrix . $matrix .m44 = 0 ;

665

t h i s . mul t ip ly ( matrix ) ;
}

J3DIMatrix4 . prototype . p e r sp e c t i v e = func t i on ( fovy , aspect , zNear , zFar )
670 {

var top = Math . tan ( fovy ∗ Math . PI / 360) ∗ zNear ;
var bottom = −top ;
var l e f t = aspect ∗ bottom ;
var r i g h t = aspect ∗ top ;

675 t h i s . frustum ( l e f t , r i ght , bottom , top , zNear , zFar ) ;
}

J3DIMatrix4 . prototype . l ookat = func t i on ( eyex , eyey , eyez , centerx , centery , ⤦
Ç centerz , upx , upy , upz )

{
680 i f ( typeo f eyez == ’ object ’ && ” length ” in eyez ) {

var t = eyez ;
upx = t [ 0 ] ;
upy = t [ 1 ] ;
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upz = t [ 2 ] ;
685

t = eyey ;
cente rx = t [ 0 ] ;
c ente ry = t [ 1 ] ;
c en t e r z = t [ 2 ] ;

690

t = eyex ;
eyex = t [ 0 ] ;
eyey = t [ 1 ] ;
eyez = t [ 2 ] ;

695 }

var matrix = new J3DIMatrix4 ( ) ;

// Make r o t a t i on matrix
700

// Z vecto r
var zx = eyex − cente rx ;
var zy = eyey − cente ry ;
var zz = eyez − c en t e r z ;

705 var mag = Math . s q r t ( zx ∗ zx + zy ∗ zy + zz ∗ zz ) ;
i f (mag) {

zx /= mag ;
zy /= mag ;
zz /= mag ;

710 }

// Y vecto r
var yx = upx ;
var yy = upy ;

715 var yz = upz ;

// X vecto r = Y c ro s s Z
xx = yy ∗ zz − yz ∗ zy ;
xy = −yx ∗ zz + yz ∗ zx ;

720 xz = yx ∗ zy − yy ∗ zx ;

// Recompute Y = Z c r o s s X
yx = zy ∗ xz − zz ∗ xy ;
yy = −zx ∗ xz + zz ∗ xx ;

725 yx = zx ∗ xy − zy ∗ xx ;

// c r o s s product g i v e s area o f para l l e logram , which i s < 1 .0 f o r
// non−perpend i cu la r unit − l ength ve c t o r s ; so normal ize x , y here

730 mag = Math . s q r t ( xx ∗ xx + xy ∗ xy + xz ∗ xz ) ;
i f (mag) {

xx /= mag ;
xy /= mag ;
xz /= mag ;

735 }

mag = Math . s q r t ( yx ∗ yx + yy ∗ yy + yz ∗ yz ) ;
i f (mag) {

yx /= mag ;
740 yy /= mag ;
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yz /= mag ;
}

matrix . $matrix .m11 = xx ;
745 matrix . $matrix .m12 = xy ;

matrix . $matrix .m13 = xz ;
matrix . $matrix .m14 = 0 ;

matrix . $matrix .m21 = yx ;
750 matrix . $matrix .m22 = yy ;

matrix . $matrix .m23 = yz ;
matrix . $matrix .m24 = 0 ;

matrix . $matrix .m31 = zx ;
755 matrix . $matrix .m32 = zy ;

matrix . $matrix .m33 = zz ;
matrix . $matrix .m34 = 0 ;

matrix . $matrix .m41 = 0 ;
760 matrix . $matrix .m42 = 0 ;

matrix . $matrix .m43 = 0 ;
matrix . $matrix .m44 = 1 ;
matrix . t r a n s l a t e (−eyex , −eyey , −eyez ) ;

765 t h i s . mul t ip ly ( matrix ) ;
}

// Returns t rue on succes s , f a l s e o therwi se . Al l params are Array ob j e c t s
J3DIMatrix4 . prototype . decompose = func t i on ( t r an s l a t e , r o ta t e , s c a l e , skew , ⤦

Ç p e r s p e c t i v e )
770 {

// Normalize the matrix .
i f ( t h i s . $matrix .m44 == 0)

return f a l s e ;

775 // Gather the params
var t r an s l a t e , rotate , s ca l e , skew , p e r sp e c t i v e ;

var t r a n s l a t e = ( t r a n s l a t e == undef ined | | ! ( ” l ength ” in t r a n s l a t e ) ) ? new⤦
Ç J3DIVector3 : t r a n s l a t e ;

var r o t a t e = ( r o t a t e == undef ined | | ! ( ” l ength ” in r o t a t e ) ) ? new ⤦

Ç J3DIVector3 : r o t a t e ;
780 var s c a l e = ( s c a l e == undef ined | | ! ( ” l ength ” in s c a l e ) ) ? new J3DIVector3⤦

Ç : s c a l e ;
var skew = ( skew == undef ined | | ! ( ” l ength ” in skew ) ) ? new J3DIVector3 : ⤦

Ç skew ;
var p e r sp e c t i v e = ( p e r s p e c t i v e == undef ined | | ! ( ” l ength ” in p e r s p e c t i v e ) )⤦

Ç ? new Array (4 ) : p e r s p e c t i v e ;

var matrix = new J3DIMatrix4 ( t h i s ) ;
785

matrix . d i v id e ( matrix . $matrix .m44) ;

// per spec t iveMatr ix i s used to s o l v e f o r pe r spec t i v e , but i t a l s o prov ide s
// an easy way to t e s t f o r s i n g u l a r i t y o f the upper 3x3 component .

790 var per spec t iveMatr ix = new J3DIMatrix4 ( matrix ) ;
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per spec t iveMatr ix . $matrix .m14 = 0 ;
pe r spec t iveMatr ix . $matrix .m24 = 0 ;
pe r spec t iveMatr ix . $matrix .m34 = 0 ;

795 per spec t iveMatr ix . $matrix .m44 = 1 ;

i f ( pe r spec t iveMatr ix . determinant4x4 ( ) == 0)
return f a l s e ;

800 // F i r s t , i s o l a t e p e r sp e c t i v e .
i f ( matrix . $matrix .m14 != 0 | | matrix . $matrix .m24 != 0 | | matrix . $matrix .m34⤦

Ç != 0) {
// rightHandSide i s the r i g h t hand s i d e o f the equat ion .
var r ightHandSide = [ matrix . $matrix .m14 , matrix . $matrix .m24 , matrix .⤦

Ç $matrix .m34 , matrix . $matrix .m44 ] ;

805 // Solve the equat ion by i nv e r t i n g per spec t iveMatr ix and mul t ip ly ing
// rightHandSide by the i nv e r s e .
var inve r s ePe r spec t i v eMat r i x = new J3DIMatrix4 ( pe r spec t iveMatr ix ) ;
i nve r s ePe r spec t i v eMat r i x . i nv e r t ( ) ;
var t ransposed Inve r s ePer spec t iveMat r ix = new J3DIMatrix4 (⤦

Ç i nve r s ePe r spec t i v eMat r i x ) ;
810 t ransposed Inve r s ePer spec t iveMatr ix . t ranspose ( ) ;

t ransposed Inve r s ePer spec t iveMatr ix . multVecMatrix ( pe r spec t i v e , ⤦
Ç r ightHandSide ) ;

// Clear the p e r sp e c t i v e p a r t i t i o n
matrix . $matrix .m14 = matrix . $matrix .m24 = matrix . $matrix .m34 = 0

815 matrix . $matrix .m44 = 1 ;
}
e l s e {

// No pe r sp e c t i v e .
p e r s p e c t i v e [ 0 ] = pe r sp e c t i v e [ 1 ] = pe r sp e c t i v e [ 2 ] = 0 ;

820 pe r sp e c t i v e [ 3 ] = 1 ;
}

// Next take care o f t r a n s l a t i o n
t r a n s l a t e [ 0 ] = matrix . $matrix .m41

825 matrix . $matrix .m41 = 0
t r a n s l a t e [ 1 ] = matrix . $matrix .m42
matrix . $matrix .m42 = 0
t r a n s l a t e [ 2 ] = matrix . $matrix .m43
matrix . $matrix .m43 = 0

830

// Now get s c a l e and shear . ’ row ’ i s a 3 element array o f 3 component ⤦
Ç vec t o r s

var row0 = new J3DIVector3 ( matrix . $matrix .m11 , matrix . $matrix .m12 , matrix .⤦
Ç $matrix .m13) ;

var row1 = new J3DIVector3 ( matrix . $matrix .m21 , matrix . $matrix .m22 , matrix .⤦
Ç $matrix .m23) ;

var row2 = new J3DIVector3 ( matrix . $matrix .m31 , matrix . $matrix .m32 , matrix .⤦
Ç $matrix .m33) ;

835

// Compute X s c a l e f a c t o r and normal ize f i r s t row .
s c a l e [ 0 ] = row0 . vectorLength ( ) ;
row0 . d i v id e ( s c a l e [ 0 ] ) ;

840 // Compute XY shear f a c t o r and make 2nd row orthogona l to 1 s t .
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skew [ 0 ] = row0 . dot ( row1 ) ;
row1 . combine ( row0 , 1 . 0 , −skew [ 0 ] ) ;

// Now, compute Y s c a l e and normal ize 2nd row .
845 s c a l e [ 1 ] = row1 . vectorLength ( ) ;

row1 . d i v id e ( s c a l e [ 1 ] ) ;
skew [ 0 ] /= s c a l e [ 1 ] ;

// Compute XZ and YZ shears , o r thogona l i z e 3 rd row
850 skew [ 1 ] = row1 . dot ( row2 ) ;

row2 . combine ( row0 , 1 . 0 , −skew [ 1 ] ) ;
skew [ 2 ] = row1 . dot ( row2 ) ;
row2 . combine ( row1 , 1 . 0 , −skew [ 2 ] ) ;

855 // Next , get Z s c a l e and normal ize 3 rd row .
s c a l e [ 2 ] = row2 . vectorLength ( ) ;
row2 . d i v id e ( s c a l e [ 2 ] ) ;
skew [ 1 ] /= s c a l e [ 2 ] ;
skew [ 2 ] /= s c a l e [ 2 ] ;

860

// At t h i s point , the matrix ( in rows ) i s orthonormal .
// Check f o r a coord ina te system f l i p . I f the determinant
// i s −1 , then negate the matrix and the s c a l i n g f a c t o r s .
var pdum3 = new J3DIVector3 ( row1 ) ;

865 pdum3 . c r o s s ( row2 ) ;
i f ( row0 . dot (pdum3) < 0) {

f o r ( i = 0 ; i < 3 ; i++) {
s c a l e [ i ] ∗= −1;
row [ 0 ] [ i ] ∗= −1;

870 row [ 1 ] [ i ] ∗= −1;
row [ 2 ] [ i ] ∗= −1;

}
}

875 // Now, get the r o t a t i o n s out
r o t a t e [ 1 ] = Math . a s in (−row0 [ 2 ] ) ;
i f (Math . cos ( r o t a t e [ 1 ] ) != 0) {

r o t a t e [ 0 ] = Math . atan2 ( row1 [ 2 ] , row2 [ 2 ] ) ;
r o t a t e [ 2 ] = Math . atan2 ( row0 [ 1 ] , row0 [ 0 ] ) ;

880 }
e l s e {

r o t a t e [ 0 ] = Math . atan2 (−row2 [ 0 ] , row1 [ 1 ] ) ;
r o t a t e [ 2 ] = 0 ;

}
885

// Convert r o t a t i o n s to degree s
var rad2deg = 180 / Math . PI ;
r o t a t e [ 0 ] ∗= rad2deg ;
r o t a t e [ 1 ] ∗= rad2deg ;

890 r o t a t e [ 2 ] ∗= rad2deg ;

re turn true ;
}

895 J3DIMatrix4 . prototype . determinant2x2 = func t i on (a , b , c , d )
{

re turn a ∗ d − b ∗ c ;
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}

900 J3DIMatrix4 . prototype . determinant3x3 = func t i on ( a1 , a2 , a3 , b1 , b2 , b3 , c1 , c2 ,⤦
Ç c3 )

{
re turn a1 ∗ t h i s . determinant2x2 (b2 , b3 , c2 , c3 )

− b1 ∗ t h i s . determinant2x2 ( a2 , a3 , c2 , c3 )
+ c1 ∗ t h i s . determinant2x2 ( a2 , a3 , b2 , b3 ) ;

905 }

J3DIMatrix4 . prototype . determinant4x4 = func t i on ( )
{

var a1 = th i s . $matrix .m11 ;
910 var b1 = th i s . $matrix .m12 ;

var c1 = th i s . $matrix .m13 ;
var d1 = th i s . $matrix .m14 ;

var a2 = th i s . $matrix .m21 ;
915 var b2 = th i s . $matrix .m22 ;

var c2 = th i s . $matrix .m23 ;
var d2 = th i s . $matrix .m24 ;

var a3 = th i s . $matrix .m31 ;
920 var b3 = th i s . $matrix .m32 ;

var c3 = th i s . $matrix .m33 ;
var d3 = th i s . $matrix .m34 ;

var a4 = th i s . $matrix .m41 ;
925 var b4 = th i s . $matrix .m42 ;

var c4 = th i s . $matrix .m43 ;
var d4 = th i s . $matrix .m44 ;

re turn a1 ∗ t h i s . determinant3x3 (b2 , b3 , b4 , c2 , c3 , c4 , d2 , d3 , d4 )
930 − b1 ∗ t h i s . determinant3x3 ( a2 , a3 , a4 , c2 , c3 , c4 , d2 , d3 , d4 )

+ c1 ∗ t h i s . determinant3x3 ( a2 , a3 , a4 , b2 , b3 , b4 , d2 , d3 , d4 )
− d1 ∗ t h i s . determinant3x3 ( a2 , a3 , a4 , b2 , b3 , b4 , c2 , c3 , c4 ) ;

}

935 J3DIMatrix4 . prototype . makeAdjoint = func t i on ( )
{

var a1 = th i s . $matrix .m11 ;
var b1 = th i s . $matrix .m12 ;
var c1 = th i s . $matrix .m13 ;

940 var d1 = th i s . $matrix .m14 ;

var a2 = th i s . $matrix .m21 ;
var b2 = th i s . $matrix .m22 ;
var c2 = th i s . $matrix .m23 ;

945 var d2 = th i s . $matrix .m24 ;

var a3 = th i s . $matrix .m31 ;
var b3 = th i s . $matrix .m32 ;
var c3 = th i s . $matrix .m33 ;

950 var d3 = th i s . $matrix .m34 ;

var a4 = th i s . $matrix .m41 ;
var b4 = th i s . $matrix .m42 ;
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var c4 = th i s . $matrix .m43 ;
955 var d4 = th i s . $matrix .m44 ;

// Row column l a b e l i n g r eve r s ed s i n c e we t ranspose rows & columns
t h i s . $matrix .m11 = th i s . determinant3x3 (b2 , b3 , b4 , c2 , c3 , c4 , d2 , d3 , ⤦

Ç d4 ) ;
t h i s . $matrix .m21 = − t h i s . determinant3x3 ( a2 , a3 , a4 , c2 , c3 , c4 , d2 , d3 , ⤦

Ç d4 ) ;
960 t h i s . $matrix .m31 = th i s . determinant3x3 ( a2 , a3 , a4 , b2 , b3 , b4 , d2 , d3 , ⤦

Ç d4 ) ;
t h i s . $matrix .m41 = − t h i s . determinant3x3 ( a2 , a3 , a4 , b2 , b3 , b4 , c2 , c3 , ⤦

Ç c4 ) ;

t h i s . $matrix .m12 = − t h i s . determinant3x3 (b1 , b3 , b4 , c1 , c3 , c4 , d1 , d3 , ⤦
Ç d4 ) ;

t h i s . $matrix .m22 = th i s . determinant3x3 ( a1 , a3 , a4 , c1 , c3 , c4 , d1 , d3 , ⤦
Ç d4 ) ;

965 t h i s . $matrix .m32 = − t h i s . determinant3x3 ( a1 , a3 , a4 , b1 , b3 , b4 , d1 , d3 , ⤦
Ç d4 ) ;

t h i s . $matrix .m42 = th i s . determinant3x3 ( a1 , a3 , a4 , b1 , b3 , b4 , c1 , c3 , ⤦
Ç c4 ) ;

t h i s . $matrix .m13 = th i s . determinant3x3 (b1 , b2 , b4 , c1 , c2 , c4 , d1 , d2 , ⤦
Ç d4 ) ;

t h i s . $matrix .m23 = − t h i s . determinant3x3 ( a1 , a2 , a4 , c1 , c2 , c4 , d1 , d2 , ⤦
Ç d4 ) ;

970 t h i s . $matrix .m33 = th i s . determinant3x3 ( a1 , a2 , a4 , b1 , b2 , b4 , d1 , d2 , ⤦
Ç d4 ) ;

t h i s . $matrix .m43 = − t h i s . determinant3x3 ( a1 , a2 , a4 , b1 , b2 , b4 , c1 , c2 , ⤦
Ç c4 ) ;

t h i s . $matrix .m14 = − t h i s . determinant3x3 (b1 , b2 , b3 , c1 , c2 , c3 , d1 , d2 , ⤦
Ç d3 ) ;

t h i s . $matrix .m24 = th i s . determinant3x3 ( a1 , a2 , a3 , c1 , c2 , c3 , d1 , d2 , ⤦
Ç d3 ) ;

975 t h i s . $matrix .m34 = − t h i s . determinant3x3 ( a1 , a2 , a3 , b1 , b2 , b3 , d1 , d2 , ⤦
Ç d3 ) ;

t h i s . $matrix .m44 = th i s . determinant3x3 ( a1 , a2 , a3 , b1 , b2 , b3 , c1 , c2 , ⤦
Ç c3 ) ;

}

//
980 // J3DIVector3

//
J3DIVector3 = func t i on (x , y , z )
{

t h i s . load (x , y , z ) ;
985 }

J3DIVector3 . prototype . load = func t i on (x , y , z )
{

i f ( typeo f x == ’ object ’ && ” length ” in x ) {
990 t h i s [ 0 ] = x [ 0 ] ;

t h i s [ 1 ] = x [ 1 ] ;
t h i s [ 2 ] = x [ 2 ] ;

}
e l s e i f ( typeo f x == ’number ’ ) {
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995 t h i s [ 0 ] = x ;
t h i s [ 1 ] = y ;
t h i s [ 2 ] = z ;

}
e l s e {

1000 t h i s [ 0 ] = 0 ;
t h i s [ 1 ] = 0 ;
t h i s [ 2 ] = 0 ;

}
}

1005

J3DIVector3 . prototype . getAsArray = func t i on ( )
{

re turn [ t h i s [ 0 ] , t h i s [ 1 ] , t h i s [ 2 ] ] ;
}

1010

J3DIVector3 . prototype . getAsFloat32Array = func t i on ( )
{

re turn new Float32Array ( t h i s . getAsArray ( ) ) ;
}

1015

J3DIVector3 . prototype . vectorLength = func t i on ( )
{

re turn Math . s q r t ( t h i s [ 0 ] ∗ t h i s [ 0 ] + t h i s [ 1 ] ∗ t h i s [ 1 ] + t h i s [ 2 ] ∗ t h i s [ 2 ] ) ;
}

1020

J3DIVector3 . prototype . d i v id e = func t i on ( d i v i s o r )
{

t h i s [ 0 ] /= d i v i s o r ; t h i s [ 1 ] /= d i v i s o r ; t h i s [ 2 ] /= d i v i s o r ;
}

1025

J3DIVector3 . prototype . c r o s s = func t i on (v )
{

t h i s [ 0 ] = t h i s [ 1 ] ∗ v [ 2 ] − t h i s [ 2 ] ∗ v [ 1 ] ;
t h i s [ 1 ] = − t h i s [ 0 ] ∗ v [ 2 ] + t h i s [ 2 ] ∗ v [ 0 ] ;

1030 t h i s [ 2 ] = t h i s [ 0 ] ∗ v [ 1 ] − t h i s [ 1 ] ∗ v [ 0 ] ;
}

J3DIVector3 . prototype . dot = func t i on (v )
{

1035 re turn t h i s [ 0 ] ∗ v [ 0 ] + t h i s [ 1 ] ∗ v [ 1 ] + t h i s [ 2 ] ∗ v [ 2 ] ;
}

J3DIVector3 . prototype . combine = func t i on (v , a s c l , b s c l )
{

1040 t h i s [ 0 ] = ( a s c l ∗ t h i s [ 0 ] ) + ( b s c l ∗ v [ 0 ] ) ;
t h i s [ 1 ] = ( a s c l ∗ t h i s [ 1 ] ) + ( b s c l ∗ v [ 1 ] ) ;
t h i s [ 2 ] = ( a s c l ∗ t h i s [ 2 ] ) + ( b s c l ∗ v [ 2 ] ) ;

}

1045 J3DIVector3 . prototype . multVecMatrix = func t i on ( matrix )
{

var x = th i s [ 0 ] ;
var y = th i s [ 1 ] ;
var z = th i s [ 2 ] ;

1050

t h i s [ 0 ] = matrix . $matrix .m41 + x ∗ matrix . $matrix .m11 + y ∗ matrix . $matrix .⤦
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Ç m21 + z ∗ matrix . $matrix .m31 ;
t h i s [ 1 ] = matrix . $matrix .m42 + x ∗ matrix . $matrix .m12 + y ∗ matrix . $matrix .⤦

Ç m22 + z ∗ matrix . $matrix .m32 ;
t h i s [ 2 ] = matrix . $matrix .m43 + x ∗ matrix . $matrix .m13 + y ∗ matrix . $matrix .⤦

Ç m23 + z ∗ matrix . $matrix .m33 ;
var w = matrix . $matrix .m44 + x ∗ matrix . $matrix .m14 + y ∗ matrix . $matrix .m24⤦

Ç + z ∗ matrix . $matrix .m34 ;
1055 i f (w != 1 && w != 0) {

t h i s [ 0 ] /= w;
t h i s [ 1 ] /= w;
t h i s [ 2 ] /= w;

}
1060 }

J3DIVector3 . prototype . t oS t r i ng = func t i on ( )
{

re turn ”[”+ th i s [0]+” ,”+ th i s [1]+” ,”+ th i s [ 2 ]+” ] ” ;
1065 }

26 webgl/webgl-debug.js
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5 ∗∗ copy o f t h i s so f tware and/ or a s s o c i a t ed documentation f i l e s ( the
∗∗ ”Mate r i a l s ”) , to dea l in the Mate r i a l s without r e s t r i c t i o n , i n c l ud ing
∗∗ without l im i t a t i o n the r i g h t s to use , copy , modify , merge , publ i sh ,
∗∗ d i s t r i bu t e , sub l i c en s e , and/ or s e l l c op i e s o f the Mater ia l s , and to
∗∗ permit persons to whom the Mate r i a l s are fu rn i shed to do so , sub j e c t to

10 ∗∗ the f o l l ow i ng cond i t i on s :
∗∗
∗∗ The above copyr ight no t i c e and t h i s permis s ion no t i c e s h a l l be inc luded
∗∗ in a l l c op i e s or s ub s t an t i a l po r t i on s o f the Mate r i a l s .
∗∗

15 ∗∗ THE MATERIALS ARE PROVIDED ”AS IS ” , WITHOUT WARRANTY OF ANY KIND,
∗∗ EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
∗∗ MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
∗∗ IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
∗∗ CLAIM, DAMAGES OR OTHER LIABILITY , WHETHER IN AN ACTION OF CONTRACT,

20 ∗∗ TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
∗∗ MATERIALS OR THE USE OR OTHER DEALINGS IN THE MATERIALS.
∗/

// Various f unc t i on s f o r he lp ing debug WebGL apps .
25

WebGLDebugUtils = func t i on ( ) {

/∗∗
∗ Wrapped l ogg ing func t i on .

30 ∗ @param { s t r i n g } msg Message to log .
∗/

var l og = func t i on (msg) {
i f (window . conso l e && window . conso l e . l og ) {

window . conso l e . l og (msg) ;
35 }

} ;

110



fractaloids webgl/webgl-debug.js

/∗∗
∗ Wrapped e r r o r l ogg ing func t i on .

40 ∗ @param { s t r i n g } msg Message to log .
∗/

var e r r o r = func t i on (msg) {
i f (window . conso l e && window . conso l e . e r r o r ) {

window . conso l e . e r r o r (msg) ;
45 } e l s e {

l og (msg) ;
}

} ;

50 /∗∗
∗ Which arguements are enums .
∗ @type { ! Object .<number , s t r i ng >}
∗/

var glValidEnumContexts = {
55

// Generic s e t t e r s and g e t t e r s

’ enable ’ : { 0 : t rue } ,
’ d i s ab l e ’ : { 0 : t rue } ,

60 ’ getParameter ’ : { 0 : t rue } ,

// Rendering

’ drawArrays ’ : { 0 : t rue } ,
65 ’ drawElements ’ : { 0 : true , 2 : t rue } ,

// Shaders

’ createShader ’ : { 0 : t rue } ,
70 ’ getShaderParameter ’ : { 1 : t rue } ,

’ getProgramParameter ’ : { 1 : t rue } ,

// Vertex a t t r i b u t e s

75 ’ getVertexAttr ib ’ : { 1 : t rue } ,
’ v e r t exAtt r ibPo inte r ’ : { 2 : t rue } ,

// Textures

80 ’ bindTexture ’ : { 0 : t rue } ,
’ act iveTexture ’ : { 0 : t rue } ,
’ getTexParameter ’ : { 0 : true , 1 : t rue } ,
’ texParameterf ’ : { 0 : true , 1 : t rue } ,
’ texParameter i ’ : { 0 : true , 1 : true , 2 : t rue } ,

85 ’ texImage2D ’ : { 0 : true , 2 : true , 6 : true , 7 : t rue } ,
’ texSubImage2D ’ : { 0 : true , 6 : true , 7 : t rue } ,
’ copyTexImage2D ’ : { 0 : true , 2 : t rue } ,
’ copyTexSubImage2D ’ : { 0 : t rue } ,
’ generateMipmap ’ : { 0 : t rue } ,

90

// Buf f e r ob j e c t s

’ b indBuffer ’ : { 0 : t rue } ,
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’ buf ferData ’ : { 0 : true , 2 : t rue } ,
95 ’ bufferSubData ’ : { 0 : t rue } ,

’ getBufferParameter ’ : { 0 : true , 1 : t rue } ,

// Renderbuf f e r s and f r amebu f f e r s

100 ’ p i x e l S t o r e i ’ : { 0 : true , 1 : t rue } ,
’ r eadPixe l s ’ : { 4 : true , 5 : t rue } ,
’ b indRenderbuf fer ’ : { 0 : t rue } ,
’ bindFramebuffer ’ : { 0 : t rue } ,
’ checkFramebufferStatus ’ : { 0 : t rue } ,

105 ’ f ramebuf f e rRenderbuf f e r ’ : { 0 : true , 1 : true , 2 : t rue } ,
’ framebufferTexture2D ’ : { 0 : true , 1 : true , 2 : t rue } ,
’ getFramebufferAttachmentParameter ’ : { 0 : true , 1 : true , 2 : t rue } ,
’ getRenderbufferParameter ’ : { 0 : true , 1 : t rue } ,
’ r ende rbu f f e rS to rage ’ : { 0 : true , 1 : t rue } ,

110

// Frame bu f f e r ope ra t i on s ( c l e a r , blend , depth te s t , s t e n c i l )

’ c l e a r ’ : { 0 : t rue } ,
’ depthFunc ’ : { 0 : t rue } ,

115 ’ blendFunc ’ : { 0 : true , 1 : t rue } ,
’ blendFuncSeparate ’ : { 0 : true , 1 : true , 2 : true , 3 : t rue } ,
’ blendEquation ’ : { 0 : t rue } ,
’ b lendEquationSeparate ’ : { 0 : true , 1 : t rue } ,
’ s t enc i lFunc ’ : { 0 : t rue } ,

120 ’ s t enc i lFuncSeparate ’ : { 0 : true , 1 : t rue } ,
’ s tenc i lMaskSeparate ’ : { 0 : t rue } ,
’ s tenc i lOp ’ : { 0 : true , 1 : true , 2 : t rue } ,
’ s t enc i lOpSeparate ’ : { 0 : true , 1 : true , 2 : true , 3 : t rue } ,

125 // Cu l l ing

’ cu l lFace ’ : { 0 : t rue } ,
’ f rontFace ’ : { 0 : t rue } ,

} ;
130

/∗∗
∗ Map o f numbers to names .
∗ @type {Object}
∗/

135 var glEnums = nu l l ;

/∗∗
∗ I n i t i a l i z e s t h i s module . Sa fe to c a l l more than once .
∗ @param { !WebGLRenderingContext} ctx A WebGL context . I f

140 ∗ you have more than one context i t doesn ’ t matter which one
∗ you pass in , i t i s only used to pu l l out cons tant s .
∗/

func t i on i n i t ( ctx ) {
i f ( glEnums == nu l l ) {

145 glEnums = { } ;
f o r ( var propertyName in ctx ) {

i f ( typeo f ctx [ propertyName ] == ’number ’ ) {
glEnums [ ctx [ propertyName ] ] = propertyName ;

}
150 }
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}
}

/∗∗
155 ∗ Checks the u t i l s have been i n i t i a l i z e d .

∗/
func t i on che ck In i t ( ) {

i f ( glEnums == nu l l ) {
throw ’WebGLDebugUtils . i n i t ( ctx ) not ca l l ed ’ ;

160 }
}

/∗∗
∗ Returns t rue or f a l s e i f va lue matches any WebGL enum

165 ∗ @param {∗} value Value to check i f i t might be an enum .
∗ @return {boolean } True i f va lue matches one o f the WebGL de f ined enums
∗/

func t i on mightBeEnum( value ) {
che ck In i t ( ) ;

170 re turn ( glEnums [ va lue ] !== undef ined ) ;
}

/∗∗
∗ Gets an s t r i n g ve r s i on o f an WebGL enum .

175 ∗
∗ Example :
∗ var s t r = WebGLDebugUtil . glEnumToString ( ctx . getError ( ) ) ;
∗
∗ @param {number} value Value to re turn an enum f o r

180 ∗ @return { s t r i n g } The s t r i n g ve r s i on o f the enum .
∗/

func t i on glEnumToString ( va lue ) {
che ck In i t ( ) ;
var name = glEnums [ va lue ] ;

185 re turn (name !== undef ined ) ? name :
(”∗UNKNOWN WebGL ENUM (0x” + value . t oS t r i ng (16) + ”) ”) ;

}

/∗∗
190 ∗ Returns the s t r i n g ve r s i on o f a WebGL argument .

∗ Attempts to convert enum arguments to s t r i n g s .
∗ @param { s t r i n g } functionName the name o f the WebGL func t i on .
∗ @param {number} argumentIndx the index o f the argument .
∗ @param {∗} value The value o f the argument .

195 ∗ @return { s t r i n g } The value as a s t r i n g .
∗/

func t i on glFunctionArgToStr ing ( functionName , argumentIndex , va lue ) {
var func In f o = glValidEnumContexts [ functionName ] ;
i f ( f unc In f o !== undef ined ) {

200 i f ( f unc In f o [ argumentIndex ] ) {
re turn glEnumToString ( va lue ) ;

}
}
i f ( va lue === nu l l ) {

205 re turn ” nu l l ” ;
} e l s e i f ( va lue === undef ined ) {

re turn ” undef ined ” ;

113



fractaloids webgl/webgl-debug.js

} e l s e {
re turn value . t oS t r i ng ( ) ;

210 }
}

/∗∗
∗ Converts the arguments o f a WebGL func t i on to a s t r i n g .

215 ∗ Attempts to convert enum arguments to s t r i n g s .
∗
∗ @param { s t r i n g } functionName the name o f the WebGL func t i on .
∗ @param {number} args The arguments .
∗ @return { s t r i n g } The arguments as a s t r i n g .

220 ∗/
func t i on glFunct ionArgsToStr ing ( functionName , args ) {

// apparent ly we can ’ t do args . j o i n (” , ” ) ;
var argStr = ”” ;
f o r ( var i i = 0 ; i i < args . l ength ; ++i i ) {

225 argStr += ( ( i i == 0) ? ’ ’ : ’ , ’ ) +
glFunctionArgToStr ing ( functionName , i i , a rgs [ i i ] ) ;

}
re turn argStr ;

} ;
230

f unc t i on makePropertyWrapper ( wrapper , o r i g i n a l , propertyName ) {
// log (”wrap prop : ” + propertyName ) ;
wrapper . d e f i n eG e t t e r ( propertyName , func t i on ( ) {

235 re turn o r i g i n a l [ propertyName ] ;
}) ;
// TODO(gmane) : t h i s needs to handle p r op e r t i e s that take more than
// one value ?
wrapper . d e f i n e S e t t e r ( propertyName , func t i on ( va lue ) {

240 // log (” s e t : ” + propertyName ) ;
o r i g i n a l [ propertyName ] = value ;

}) ;
}

245 // Makes a func t i on that c a l l s a func t i on on another ob j e c t .
f unc t i on makeFunctionWrapper ( o r i g i n a l , functionName ) {

// log (”wrap fn : ” + functionName ) ;
var f = o r i g i n a l [ functionName ] ;
r e turn func t i on ( ) {

250 // log (” c a l l : ” + functionName ) ;
var r e s u l t = f . apply ( o r i g i n a l , arguments ) ;
r e turn r e s u l t ;

} ;
}

255

/∗∗
∗ Given a WebGL context r e tu rn s a wrapped context that c a l l s
∗ g l . ge tError a f t e r every command and c a l l s a func t i on i f the
∗ r e s u l t i s not g l .NOERROR.

260 ∗
∗ @param { !WebGLRenderingContext} ctx The webgl context to
∗ wrap .
∗ @param { ! f unc t i on ( err , funcName , args ) : void } opt onErrorFunc
∗ The func t i on to c a l l when g l . ge tError r e tu rn s an
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265 ∗ e r r o r . I f not s p e c i f i e d the d e f au l t func t i on c a l l s
∗ conso l e . l og with a message .
∗ @param { ! f unc t i on ( funcName , args ) : void } opt onFunc The
∗ f unc t i on to c a l l when each webgl func t i on i s c a l l e d .
∗ You can use t h i s to l og a l l c a l l s f o r example .

270 ∗/
func t i on makeDebugContext ( ctx , opt onErrorFunc , opt onFunc ) {

i n i t ( ctx ) ;
opt onErrorFunc = opt onErrorFunc | | f unc t i on ( err , functionName , args ) {

// apparent ly we can ’ t do args . j o i n (” , ” ) ;
275 var argStr = ”” ;

f o r ( var i i = 0 ; i i < args . l ength ; ++i i ) {
argStr += ( ( i i == 0) ? ’ ’ : ’ , ’ ) +

glFunctionArgToStr ing ( functionName , i i , a rgs [ i i ] ) ;
}

280 e r r o r (”WebGL e r r o r ”+ glEnumToString ( e r r ) + ” in ”+ functionName +
”(” + argStr + ”) ”) ;

} ;

// Holds boo leans f o r each GL e r r o r so a f t e r we get the e r r o r ou r s e l v e s
285 // we can s t i l l r e turn i t to the c l i e n t app .

var glErrorShadow = { } ;

// Makes a func t i on that c a l l s a WebGL func t i on and then c a l l s getError .
f unc t i on makeErrorWrapper ( ctx , functionName ) {

290 re turn func t i on ( ) {
i f ( opt onFunc ) {

opt onFunc ( functionName , arguments ) ;
}
var r e s u l t = ctx [ functionName ] . apply ( ctx , arguments ) ;

295 var e r r = ctx . getError ( ) ;
i f ( e r r != 0) {

glErrorShadow [ e r r ] = true ;
opt onErrorFunc ( err , functionName , arguments ) ;

}
300 re turn r e s u l t ;

} ;
}

// Make a an ob j e c t that has a copy o f every property o f the WebGL context
305 // but wraps a l l f un c t i on s .

var wrapper = {} ;
f o r ( var propertyName in ctx ) {

i f ( typeo f ctx [ propertyName ] == ’ funct ion ’ ) {
wrapper [ propertyName ] = makeErrorWrapper ( ctx , propertyName ) ;

310 } e l s e {
makePropertyWrapper ( wrapper , ctx , propertyName ) ;

}
}

315 // Overr ide the getError func t i on with one that r e tu rn s our saved r e s u l t s .
wrapper . getError = func t i on ( ) {

f o r ( var e r r in glErrorShadow ) {
i f ( glErrorShadow . hasOwnProperty ( e r r ) ) {

i f ( glErrorShadow [ e r r ] ) {
320 glErrorShadow [ e r r ] = f a l s e ;

r e turn e r r ;
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}
}

}
325 re turn ctx .NOERROR;

} ;

r e turn wrapper ;
}

330

f unc t i on r e s e tTo I n i t i a l S t a t e ( ctx ) {
var numAttribs = ctx . getParameter ( ctx .MAX VERTEX ATTRIBS) ;
var tmp = ctx . c r e a t eBu f f e r ( ) ;
ctx . b indBuf fe r ( ctx .ARRAYBUFFER, tmp) ;

335 f o r ( var i i = 0 ; i i < numAttribs ; ++i i ) {
ctx . d i sab l eVertexAtt r ibArray ( i i ) ;
ctx . v e r t exAt t r ibPo in t e r ( i i , 4 , ctx .FLOAT, f a l s e , 0 , 0) ;
ctx . v e r t exAt t r i b1 f ( i i , 0) ;

}
340 ctx . d e l e t eBu f f e r (tmp) ;

var numTextureUnits = ctx . getParameter ( ctx .MAX TEXTURE IMAGE UNITS) ;
f o r ( var i i = 0 ; i i < numTextureUnits ; ++i i ) {

ctx . ac t iveTexture ( ctx .TEXTURE0 + i i ) ;
345 ctx . bindTexture ( ctx .TEXTURECUBEMAP, nu l l ) ;

ctx . bindTexture ( ctx .TEXTURE 2D, nu l l ) ;
}

ctx . ac t iveTexture ( ctx .TEXTURE0) ;
350 ctx . useProgram ( nu l l ) ;

ctx . b indBuf fe r ( ctx .ARRAYBUFFER, nu l l ) ;
ctx . b indBuf fe r ( ctx .ELEMENTARRAYBUFFER, nu l l ) ;
ctx . bindFramebuffer ( ctx .FRAMEBUFFER, nu l l ) ;
ctx . b indRenderbuf fer ( ctx .RENDERBUFFER, nu l l ) ;

355 ctx . d i s ab l e ( ctx .BLEND) ;
ctx . d i s ab l e ( ctx .CULL FACE) ;
ctx . d i s ab l e ( ctx .DEPTH TEST) ;
ctx . d i s ab l e ( ctx .DITHER) ;
ctx . d i s ab l e ( ctx . SCISSOR TEST) ;

360 ctx . blendColor (0 , 0 , 0 , 0) ;
ctx . blendEquation ( ctx .FUNCADD) ;
ctx . blendFunc ( ctx .ONE, ctx .ZERO) ;
ctx . c l e a rCo l o r (0 , 0 , 0 , 0) ;
ctx . c learDepth (1 ) ;

365 ctx . c l e a r S t e n c i l (−1) ;
ctx . colorMask ( true , true , true , t rue ) ;
ctx . cu l lFace ( ctx .BACK) ;
ctx . depthFunc ( ctx . LESS) ;
ctx . depthMask ( t rue ) ;

370 ctx . depthRange (0 , 1) ;
ctx . f rontFace ( ctx .CCW) ;
ctx . h int ( ctx .GENERATEMIPMAP HINT, ctx .DONTCARE) ;
ctx . l ineWidth (1 ) ;
ctx . p i x e l S t o r e i ( ctx .PACKALIGNMENT, 4) ;

375 ctx . p i x e l S t o r e i ( ctx .UNPACKALIGNMENT, 4) ;
ctx . p i x e l S t o r e i ( ctx .UNPACK FLIP Y WEBGL, f a l s e ) ;
ctx . p i x e l S t o r e i ( ctx .UNPACKPREMULTIPLYALPHAWEBGL, f a l s e ) ;
// TODO: Delete t h i s IF .
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i f ( ctx .UNPACKCOLORSPACECONVERSIONWEBGL) {
380 ctx . p i x e l S t o r e i ( ctx .UNPACKCOLORSPACECONVERSIONWEBGL, ctx .⤦

Ç BROWSERDEFAULTWEBGL) ;
}
ctx . po lygonOf f s e t (0 , 0) ;
ctx . sampleCoverage (1 , f a l s e ) ;
ctx . s c i s s o r (0 , 0 , ctx . canvas . width , ctx . canvas . he ight ) ;

385 ctx . s t enc i lFunc ( ctx .ALWAYS, 0 , 0xFFFFFFFF) ;
ctx . s tenc i lMask (0xFFFFFFFF) ;
ctx . s t enc i lOp ( ctx .KEEP, ctx .KEEP, ctx .KEEP) ;
ctx . v iewport (0 , 0 , ctx . canvas . width , ctx . canvas . he ight ) ;
ctx . c l e a r ( ctx .COLOR BUFFER BIT | ctx .DEPTH BUFFER BIT | ctx . STENCIL BUFFER BIT⤦

Ç ) ;
390

// TODO: This should NOT be needed but F i r e f ox f a i l s with ’ hint ’
whi l e ( ctx . getError ( ) ) ;

}

395 f unc t i on makeLostContextSimulatingCanvas ( canvas ) {
var unwrappedContext ;
var wrappedContext ;
var onLost = [ ] ;
var onRestored = [ ] ;

400 var wrappedContext = {} ;
var cont ex t Id = 1 ;
var contextLos t = f a l s e ;
var r e s ou r c e I d = 0 ;
var resourceDb = [ ] ;

405 var numCallsToLoseContext = 0 ;
var numCalls = 0 ;
var canRestore = f a l s e ;
var res toreTimeout = 0 ;

410 // Holds boo leans f o r each GL e r r o r so can s imulate e r r o r s .
var glErrorShadow = { } ;

canvas . getContext = func t i on ( f ) {
re turn func t i on ( ) {

415 var ctx = f . apply ( canvas , arguments ) ;
// Did we get a context and i s i t a WebGL context ?
i f ( ctx i n s t an c e o f WebGLRenderingContext ) {

i f ( ctx != unwrappedContext ) {
i f ( unwrappedContext ) {

420 throw ”got d i f f e r e n t context ”
}
unwrappedContext = ctx ;
wrappedContext = makeLostContextSimulatingContext ( unwrappedContext ) ;

}
425 re turn wrappedContext ;

}
re turn ctx ;

}
}( canvas . getContext ) ;

430

f unc t i on wrapEvent ( l i s t e n e r ) {
i f ( typeo f ( l i s t e n e r ) == ” func t i on ”) {

re turn l i s t e n e r ;
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} e l s e {
435 re turn func t i on ( i n f o ) {

l i s t e n e r . handleEvent ( i n f o ) ;
}

}
}

440

var addOnContextLostListener = func t i on ( l i s t e n e r ) {
onLost . push (wrapEvent ( l i s t e n e r ) ) ;

} ;

445 var addOnContextRestoredListener = func t i on ( l i s t e n e r ) {
onRestored . push (wrapEvent ( l i s t e n e r ) ) ;

} ;

450 f unc t i on wrapAddEventListener ( canvas ) {
var f = canvas . addEventListener ;
canvas . addEventListener = func t i on ( type , l i s t e n e r , bubble ) {

switch ( type ) {
case ’ webg l context lo s t ’ :

455 addOnContextLostListener ( l i s t e n e r ) ;
break ;

case ’ webg lcontext res tored ’ :
addOnContextRestoredListener ( l i s t e n e r ) ;
break ;

460 de f au l t :
f . apply ( canvas , arguments ) ;

}
} ;

}
465

wrapAddEventListener ( canvas ) ;

canvas . lo seContext = func t i on ( ) {
i f ( ! contextLos t ) {

470 contextLos t = true ;
numCallsToLoseContext = 0 ;
++contex t Id ;
whi l e ( unwrappedContext . getError ( ) ) ;
c l e a rE r r o r s ( ) ;

475 glErrorShadow [ unwrappedContext .CONTEXTLOSTWEBGL] = true ;
var event = makeWebGLContextEvent (” context l o s t ”) ;
var c a l l b a ck s = onLost . s l i c e ( ) ;
setTimeout ( func t i on ( ) {

// log (” numCallbacks : ” + ca l l b a ck s . l ength ) ;
480 f o r ( var i i = 0 ; i i < c a l l b a c k s . l ength ; ++i i ) {

// log (” c a l l i n g ca l l ba ck : ” + i i ) ;
c a l l b a c k s [ i i ] ( event ) ;

}
i f ( r e s toreTimeout >= 0) {

485 setTimeout ( func t i on ( ) {
canvas . r e s to reContext ( ) ;

} , r e s toreTimeout ) ;
}

} , 0) ;
490 }
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} ;

canvas . r e s to reContext = func t i on ( ) {
i f ( contextLos t ) {

495 i f ( onRestored . l ength ) {
setTimeout ( func t i on ( ) {

i f ( ! canRestore ) {
throw ”can not r e s t o r e . webg l c on t e s t l o s t l i s t e n e r did not c a l l ⤦

Ç event . preventDefau l t ” ;
}

500 f r e eRe sou r c e s ( ) ;
r e s e tT o I n i t i a l S t a t e ( unwrappedContext ) ;
contextLos t = f a l s e ;
numCalls = 0 ;
canRestore = f a l s e ;

505 var c a l l b a ck s = onRestored . s l i c e ( ) ;
var event = makeWebGLContextEvent (” context r e s t o r ed ”) ;
f o r ( var i i = 0 ; i i < c a l l b a c k s . l ength ; ++i i ) {

c a l l b a c k s [ i i ] ( event ) ;
}

510 } , 0) ;
}

}
} ;

515 canvas . loseContext InNCal l s = func t i on ( numCalls ) {
i f ( contextLos t ) {

throw ”You can not ask a l o s t contet to be l o s t ” ;
}
numCallsToLoseContext = numCalls + numCalls ;

520 } ;

canvas . getNumCalls = func t i on ( ) {
re turn numCalls ;

} ;
525

canvas . setRestoreTimeout = func t i on ( timeout ) {
re s toreTimeout = timeout ;

} ;

530 f unc t i on isWebGLObject ( obj ) {
// return f a l s e ;
r e turn ( obj i n s t an c e o f WebGLBuffer | |

obj i n s t an c e o f WebGLFramebuffer | |
obj i n s t an c e o f WebGLProgram | |

535 obj i n s t an c e o f WebGLRenderbuffer | |
obj i n s t an c e o f WebGLShader | |
obj i n s t an c e o f WebGLTexture ) ;

}

540 f unc t i on checkResources ( args ) {
f o r ( var i i = 0 ; i i < args . l ength ; ++i i ) {

var arg = args [ i i ] ;
i f ( isWebGLObject ( arg ) ) {

re turn arg . webglDebugContextLostId == contex t Id ;
545 }

}
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re turn true ;
}

550 f unc t i on c l e a rE r r o r s ( ) {
var k = Object . keys ( glErrorShadow ) ;
f o r ( var i i = 0 ; i i < k . l ength ; ++i i ) {

de l e t e glErrorShadow [ k ] ;
}

555 }

f unc t i on loseContextI fTime ( ) {
++numCalls ;
i f ( ! contextLos t ) {

560 i f ( numCallsToLoseContext == numCalls ) {
canvas . lo seContext ( ) ;

}
}

}
565

// Makes a func t i on that s imu la t e s WebGL when out o f context .
f unc t i on makeLostContextFunctionWrapper ( ctx , functionName ) {

var f = ctx [ functionName ] ;
r e turn func t i on ( ) {

570 // log (” c a l l i n g : ” + functionName ) ;
// Only c a l l the f unc t i on s i f the context i s not l o s t .
loseContextI fTime ( ) ;
i f ( ! contextLos t ) {

// i f ( ! checkResources ( arguments ) ) {
575 // glErrorShadow [ wrappedContext . INVALID OPERATION] = true ;

// re turn ;
//}
var r e s u l t = f . apply ( ctx , arguments ) ;
r e turn r e s u l t ;

580 }
} ;

}

f unc t i on f r e eResou r c e s ( ) {
585 f o r ( var i i = 0 ; i i < resourceDb . l ength ; ++i i ) {

var r e s ou r c e = resourceDb [ i i ] ;
i f ( r e s ou r c e i n s t an c e o f WebGLBuffer ) {

unwrappedContext . d e l e t eBu f f e r ( r e s ou r c e ) ;
} e l s e i f ( r e s ou r c e i n s t an c e o f WebGLFramebuffer ) {

590 unwrappedContext . de l e teFramebuf f e r ( r e s ou r c e ) ;
} e l s e i f ( r e s ou r c e i n s t an c e o f WebGLProgram) {

unwrappedContext . deleteProgram ( r e sou r c e ) ;
} e l s e i f ( r e s ou r c e i n s t an c e o f WebGLRenderbuffer ) {

unwrappedContext . de l e t eRende rbu f f e r ( r e s ou r c e ) ;
595 } e l s e i f ( r e s ou r c e i n s t an c e o f WebGLShader) {

unwrappedContext . de l e t eShader ( r e s ou r c e ) ;
} e l s e i f ( r e s ou r c e i n s t an c e o f WebGLTexture ) {

unwrappedContext . de l e teTexture ( r e s ou r c e ) ;
}

600 }
}

f unc t i on makeWebGLContextEvent ( statusMessage ) {
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re turn {
605 statusMessage : statusMessage ,

preventDefau l t : f unc t i on ( ) {
canRestore = true ;

}
} ;

610 }

re turn canvas ;

f unc t i on makeLostContextSimulatingContext ( ctx ) {
615 // copy a l l f un c t i on s and p r op e r t i e s to wrapper

f o r ( var propertyName in ctx ) {
i f ( typeo f ctx [ propertyName ] == ’ funct ion ’ ) {

wrappedContext [ propertyName ] = makeLostContextFunctionWrapper (
ctx , propertyName ) ;

620 } e l s e {
makePropertyWrapper ( wrappedContext , ctx , propertyName ) ;

}
}

625 // Wrap a few func t i on s s p e c i a l l y .
wrappedContext . getError = func t i on ( ) {

l oseContextI fTime ( ) ;
i f ( ! contextLos t ) {

var e r r ;
630 whi le ( e r r = unwrappedContext . getError ( ) ) {

glErrorShadow [ e r r ] = true ;
}

}
f o r ( var e r r in glErrorShadow ) {

635 i f ( glErrorShadow [ e r r ] ) {
de l e t e glErrorShadow [ e r r ] ;
r e turn e r r ;

}
}

640 re turn wrappedContext .NOERROR;
} ;

var c r ea t i onFunct i ons = [
” c r e a t eBu f f e r ” ,

645 ” createFramebuf f e r ” ,
” createProgram ” ,
” c r ea t eRenderbu f f e r ” ,
” createShader ” ,
” createTexture ”

650 ] ;
f o r ( var i i = 0 ; i i < c r ea t i onFunct i ons . l ength ; ++i i ) {

var functionName = crea t i onFunct i ons [ i i ] ;
wrappedContext [ functionName ] = func t i on ( f ) {

re turn func t i on ( ) {
655 l oseContextI fTime ( ) ;

i f ( contextLos t ) {
re turn nu l l ;

}
var obj = f . apply ( ctx , arguments ) ;

660 obj . webglDebugContextLostId = contex t Id ;
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resourceDb . push ( obj ) ;
r e turn obj ;

} ;
}( ctx [ functionName ] ) ;

665 }

var funct ionsThatShouldReturnNul l = [
” ge tAct iveAtt r ib ” ,
” getActiveUniform ” ,

670 ” getBuf ferParameter ” ,
” getContextAttr ibutes ” ,
” getAttachedShaders ” ,
” getFramebufferAttachmentParameter ” ,
” getParameter ” ,

675 ”getProgramParameter ” ,
” getProgramInfoLog ” ,
” getRenderbuf ferParameter ” ,
” getShaderParameter ” ,
” getShaderInfoLog ” ,

680 ” getShaderSource ” ,
”getTexParameter ” ,
” getUniform ” ,
” getUniformLocation ” ,
” getVertexAttr ib ”

685 ] ;
f o r ( var i i = 0 ; i i < funct ionsThatShouldReturnNul l . l ength ; ++i i ) {

var functionName = funct ionsThatShouldReturnNul l [ i i ] ;
wrappedContext [ functionName ] = func t i on ( f ) {

re turn func t i on ( ) {
690 l oseContextI fTime ( ) ;

i f ( contextLos t ) {
re turn nu l l ;

}
re turn f . apply ( ctx , arguments ) ;

695 }
}( wrappedContext [ functionName ] ) ;

}

var i sFunc t i on s = [
700 ” i sBu f f e r ” ,

” i sEnabled ” ,
” i sFramebuf f e r ” ,
” isProgram ” ,
” i sRende rbu f f e r ” ,

705 ” i sShader ” ,
” i sTexture ”

] ;
f o r ( var i i = 0 ; i i < i sFunc t i on s . l ength ; ++i i ) {

var functionName = i sFunc t i on s [ i i ] ;
710 wrappedContext [ functionName ] = func t i on ( f ) {

re turn func t i on ( ) {
l oseContextI fTime ( ) ;
i f ( contextLos t ) {

re turn f a l s e ;
715 }

re turn f . apply ( ctx , arguments ) ;
}
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}( wrappedContext [ functionName ] ) ;
}

720

wrappedContext . checkFramebuf ferStatus = func t i on ( f ) {
re turn func t i on ( ) {

l o seContextI fTime ( ) ;
i f ( contextLos t ) {

725 re turn wrappedContext .FRAMEBUFFERUNSUPPORTED;
}
re turn f . apply ( ctx , arguments ) ;

} ;
}( wrappedContext . checkFramebuf ferStatus ) ;

730

wrappedContext . ge tAtt r ibLocat ion = func t i on ( f ) {
re turn func t i on ( ) {

l o seContextI fTime ( ) ;
i f ( contextLos t ) {

735 re turn −1;
}
re turn f . apply ( ctx , arguments ) ;

} ;
}( wrappedContext . ge tAtt r ibLocat ion ) ;

740

wrappedContext . g e tVer t exAt t r ibOf f s e t = func t i on ( f ) {
re turn func t i on ( ) {

l o seContextI fTime ( ) ;
i f ( contextLos t ) {

745 re turn 0 ;
}
re turn f . apply ( ctx , arguments ) ;

} ;
}( wrappedContext . g e tVer t exAt t r ibOf f s e t ) ;

750

wrappedContext . i sContextLost = func t i on ( ) {
re turn contextLos t ;

} ;

755 re turn wrappedContext ;
}

}

re turn {
760 /∗∗

∗ I n i t i a l i z e s t h i s module . Sa fe to c a l l more than once .
∗ @param { !WebGLRenderingContext} ctx A WebGL context . I f

}
∗ you have more than one context i t doesn ’ t matter which one

765 ∗ you pass in , i t i s only used to pu l l out cons tant s .
∗/
’ i n i t ’ : i n i t ,

/∗∗
770 ∗ Returns t rue or f a l s e i f va lue matches any WebGL enum

∗ @param {∗} value Value to check i f i t might be an enum .
∗ @return {boolean } True i f va lue matches one o f the WebGL de f ined enums
∗/
’mightBeEnum ’ : mightBeEnum ,
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775

/∗∗
∗ Gets an s t r i n g ve r s i on o f an WebGL enum .
∗
∗ Example :

780 ∗ WebGLDebugUtil . i n i t ( ctx ) ;
∗ var s t r = WebGLDebugUtil . glEnumToString ( ctx . getError ( ) ) ;
∗
∗ @param {number} value Value to re turn an enum f o r
∗ @return { s t r i n g } The s t r i n g ve r s i on o f the enum .

785 ∗/
’ glEnumToString ’ : glEnumToString ,

/∗∗
∗ Converts the argument o f a WebGL func t i on to a s t r i n g .

790 ∗ Attempts to convert enum arguments to s t r i n g s .
∗
∗ Example :
∗ WebGLDebugUtil . i n i t ( ctx ) ;
∗ var s t r = WebGLDebugUtil . g lFunct ionArgToStr ing ( ’ bindTexture ’ , 0 , g l .⤦

Ç TEXTURE 2D) ;
795 ∗

∗ would return ’TEXTURE 2D’
∗
∗ @param { s t r i n g } functionName the name o f the WebGL func t i on .
∗ @param {number} argumentIndx the index o f the argument .

800 ∗ @param {∗} value The value o f the argument .
∗ @return { s t r i n g } The value as a s t r i n g .
∗/
’ glFunctionArgToString ’ : glFunctionArgToString ,

805 /∗∗
∗ Converts the arguments o f a WebGL func t i on to a s t r i n g .
∗ Attempts to convert enum arguments to s t r i n g s .
∗
∗ @param { s t r i n g } functionName the name o f the WebGL func t i on .

810 ∗ @param {number} args The arguments .
∗ @return { s t r i n g } The arguments as a s t r i n g .
∗/
’ glFunctionArgsToStr ing ’ : g lFunctionArgsToStr ing ,

815 /∗∗
∗ Given a WebGL context r e tu rn s a wrapped context that c a l l s
∗ g l . ge tError a f t e r every command and c a l l s a func t i on i f the
∗ r e s u l t i s not NOERROR.
∗

820 ∗ You can supply your own func t i on i f you want . For example , i f you ’ d l i k e
∗ an except ion thrown on any GL e r r o r you could do t h i s
∗
∗ f unc t i on throwOnGLError ( err , funcName , args ) {
∗ throw WebGLDebugUtils . glEnumToString ( e r r ) +

825 ∗ ” was caused by c a l l to ” + funcName ;
∗ } ;
∗
∗ ctx = WebGLDebugUtils . makeDebugContext (
∗ canvas . getContext (” webgl ”) , throwOnGLError ) ;

830 ∗
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∗ @param { !WebGLRenderingContext} ctx The webgl context to wrap .
∗ @param { ! f unc t i on ( err , funcName , args ) : void } opt onErrorFunc The func t i on
∗ to c a l l when g l . ge tError r e tu rn s an e r r o r . I f not s p e c i f i e d the d e f au l t
∗ f unc t i on c a l l s con so l e . l og with a message .

835 ∗ @param { ! f unc t i on ( funcName , args ) : void } opt onFunc The
∗ f unc t i on to c a l l when each webgl func t i on i s c a l l e d . You
∗ can use t h i s to l og a l l c a l l s f o r example .
∗/
’makeDebugContext ’ : makeDebugContext ,

840

/∗∗
∗ Given a canvas element r e tu rn s a wrapped canvas element that w i l l
∗ s imulate l o s t context . The canvas returned adds the f o l l ow i ng func t i on s .
∗

845 ∗ l o seContext :
∗ s imu la t e s a l o s t context event .
∗
∗ r e s to reContext :
∗ s imu la t e s the context being r e s t o r ed .

850 ∗
∗ l o s tContext InNCal l s :
∗ l o s e s the context a f t e r N g l c a l l s .
∗
∗ getNumCalls :

855 ∗ t e l l s you how many g l c a l l s the re have been so f a r .
∗
∗ setRestoreTimeout :
∗ s e t s the number o f m i l l i s e c ond s un t i l the context i s r e s t o r ed
∗ a f t e r i t has been l o s t . De fau l t s to 0 . Pass −1 to prevent

860 ∗ automatic r e s t o r i n g .
∗
∗ @param { ! Canvas} canvas The canvas element to wrap .
∗/
’ makeLostContextSimulatingCanvas ’ : makeLostContextSimulatingCanvas ,

865

/∗∗
∗ Resets a context to the i n i t i a l s t a t e .
∗ @param { !WebGLRenderingContext} ctx The webgl context to
∗ r e s e t .

870 ∗/
’ r e s e tTo I n i t i a l S t a t e ’ : r e s e tT o I n i t i a l S t a t e

} ;

} ( ) ;

27 webgl/webgl-utils.js

/∗
∗ Copyright 2010 , Google Inc .
∗ Al l r i g h t s r e s e rved .
∗

5 ∗ Red i s t r i bu t i on and use in source and binary forms , with or without
∗ modi f i ca t i on , are permitted provided that the f o l l ow i ng cond i t i on s are
∗ met :
∗
∗ ∗ Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight

10 ∗ not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r .

125



fractaloids webgl/webgl-utils.js

∗ ∗ Red i s t r i bu t i on s in binary form must reproduce the above
∗ copyr ight not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i ng d i s c l a ime r
∗ in the documentation and/ or other mat e r i a l s provided with the
∗ d i s t r i b u t i o n .

15 ∗ ∗ Neither the name o f Google Inc . nor the names o f i t s
∗ c on t r i bu t o r s may be used to endorse or promote products der ived from
∗ t h i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .
∗
∗ THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

20 ∗ ”AS IS” AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
∗ LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
∗ A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
∗ OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
∗ SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

25 ∗ LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE,
∗ DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
∗ THEORY OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT
∗ (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
∗ OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

30 ∗/

/∗∗
∗ @f i l e ove rv i ew This f i l e conta in s f un c t i on s every webgl program w i l l need

35 ∗ a ve r s i on o f one way or another .
∗
∗ Ins tead o f s e t t i n g up a context manually i t i s recommended to
∗ use . This w i l l check f o r su c c e s s or f a i l u r e . On f a i l u r e i t
∗ w i l l attempt to pre sent an appro r i a t e message to the user .

40 ∗
∗ g l = WebGLUtils . setupWebGL( canvas ) ;
∗
∗ For animated WebGL apps use o f setTimeout or s e t I n t e r v a l are
∗ di scouraged . I t i s recommended you s t ru c tu r e your render ing

45 ∗ loop l i k e t h i s .
∗
∗ f unc t i on render ( ) {
∗ window . requestAnimFrame ( render , canvas ) ;
∗

50 ∗ // do render ing
∗ . . .
∗ }
∗ render ( ) ;
∗

55 ∗ This w i l l c a l l your render ing func t i on up to the r e f r e s h ra t e
∗ o f your d i sp l ay but w i l l s top render ing i f your app i s not
∗ v i s i b l e .
∗/

60 WebGLUtils = func t i on ( ) {

/∗∗
∗ Creates the HTLM fo r a f a i l u r e message
∗ @param { s t r i n g } canvasContainerId id o f conta ine r o f th

65 ∗ canvas .
∗ @return { s t r i n g } The html .
∗/
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var makeFailHTML = func t i on (msg) {
re turn ’ ’ +

70 ’< t ab l e s t y l e=”background− c o l o r : #8CE; width : 100%; he ight : 100%;”>< tr >’ +
’<td a l i g n=”cente r ”>’ +
’<div s t y l e=”d i sp l ay : tab le − c e l l ; v e r t i c a l −a l i g n : middle ;”> ’ +
’<div s t y l e =””>’ + msg + ’</div>’ +
’</div>’ +

75 ’</td></tr></tab le > ’ ;
} ;

/∗∗
∗ Mesasge f o r g e t t i n g a webgl browser

80 ∗ @type { s t r i n g }
∗/

var GETAWEBGLBROWSER = ’ ’ +
’ This page r e qu i r e s a browser that supports WebGL.<br/>’ +
’<a h r e f=”http :// get . webgl . org”>Cl ick here to upgrade your browser .</a> ’ ;

85

/∗∗
∗ Mesasge f o r need be t t e r hardware
∗ @type { s t r i n g }
∗/

90 var OTHERPROBLEM = ’ ’ +
” I t doesn ’ t appear your computer can support WebGL.<br/>” +
’<a h r e f=”http :// get . webgl . org / t r oub l e shoo t i ng/”>Cl ick here f o r more ⤦

Ç i n fo rmat ion .</a> ’ ;

/∗∗
95 ∗ Creates a webgl context . I f c r e a t i on f a i l s i t w i l l

∗ change the contents o f the conta ine r o f the <canvas>
∗ tag to an e r r o r message with the c o r r e c t l i n k s f o r WebGL.
∗ @param {Element} canvas . The canvas element to c r e a t e a
∗ context from .

100 ∗ @param {WebGLContextCreationAttirbutes} o p t a t t r i b s Any
∗ c r e a t i on a t t r i b u t e s you want to pass in .
∗ @return {WebGLRenderingContext} The created context .
∗/

var setupWebGL = func t i on ( canvas , o p t a t t r i b s ) {
105 f unc t i on showLink ( s t r ) {

var conta ine r = canvas . parentNode ;
i f ( con ta ine r ) {

conta ine r . innerHTML = makeFailHTML( s t r ) ;
}

110 } ;

i f ( ! window .WebGLRenderingContext ) {
showLink (GETAWEBGLBROWSER) ;
re turn nu l l ;

115 }

var context = create3DContext ( canvas , o p t a t t r i b s ) ;
i f ( ! context ) {

showLink (OTHERPROBLEM) ;
120 }

re turn context ;
} ;
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/∗∗
125 ∗ Creates a webgl context .

∗ @param { ! Canvas} canvas The canvas tag to get context
∗ from . I f one i s not passed in one w i l l be c rea ted .
∗ @return { !WebGLContext} The created context .
∗/

130 var create3DContext = func t i on ( canvas , o p t a t t r i b s ) {
var names = [” webgl ” , ” exper imental −webgl ” , ”webkit −3d” , ”moz−webgl ” ] ;
var context = nu l l ;
f o r ( var i i = 0 ; i i < names . l ength ; ++i i ) {

t ry {
135 context = canvas . getContext ( names [ i i ] , o p t a t t r i b s ) ;

} catch ( e ) {}
i f ( context ) {

break ;
}

140 }
re turn context ;

}

re turn {
145 create3DContext : create3DContext ,

setupWebGL : setupWebGL
} ;
} ( ) ;

150 /∗∗
∗ Provides requestAnimationFrame in a c r o s s browser way .
∗/

window . requestAnimFrame = ( func t i on ( ) {
re turn window . requestAnimationFrame | |

155 window . webkitRequestAnimationFrame | |
window . mozRequestAnimationFrame | |
window . oRequestAnimationFrame | |
window . msRequestAnimationFrame | |
f unc t i on (/∗ f unc t i on FrameRequestCallback ∗/ ca l lback , /∗ DOMElement ⤦

Ç Element ∗/ element ) {
160 re turn window . setTimeout ( ca l lback , 1000/60) ;

} ;
}) ( ) ;

/∗∗
165 ∗ Provides cancelAnimationFrame in a c r o s s browser way .

∗/
window . cancelAnimFrame = ( func t i on ( ) {

re turn window . cancelAnimationFrame | |
window . webkitCancelAnimationFrame | |

170 window . mozCancelAnimationFrame | |
window . oCancelAnimationFrame | |
window . msCancelAnimationFrame | |
window . c learTimeout ;

}) ( ) ;
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