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Mathematical problem
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(Virieux	and	Operto,	2009)minimize
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m: squared slowness

d: field recorded data

A(m): discretized wave-equation

q: source term

Pr: projection onto the receivers locations

Ps: projection onto the source location
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Challenges

‣ Problem	sizes	are	huge:
- Seismic	surveys	consist	of	tens	of	thousands	of	individual	
experiments

- Model	wave	propagaYon	over	thousands	of	Yme	steps	in	large	
domains

- Typical	size	of	modeling	matrix

‣ MulYple/complex	representaYons	of	the	physics	
‣ SimulaYon	for	inversion
- Adjoints,	gradients

‣ Complex	simulaYon	codes
‣ Needs	scalable,	flexible,	performant	and	portable	discreYzaYon

A(m) 2 Rn⇥n, n = O(1e13)
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Tiny	marmousi
62k	gridpoints
1.5MFlop/time-step

Full	marmousi
640k	gridpoints
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Sigsbee
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3D	overthrust
222M	gridpoints
6GFlop/time-step
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Scalar acoustic wave-equations
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Complexity of the code
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
#include <omp.h>
struct profiler
{
  double post_stencils0;
  double post_stencils1;
  double post_stencils2;
  double loop_body;
} ;
extern "C" int ForwardOperator(float *m_vec, float *damp_vec, float *u_vec, flo
at *v_vec, float *epsilon_vec, float *delta_vec, float *theta_vec, float *phi_ve
c, float *src_vec, float *src_coords_vec, float *rec_vec, float *rec_coords_vec,
 long i1block, long i2block, struct profiler *timings)
{
  float (*m)[70][70] = (float (*)[70][70]) m_vec;
  float (*damp)[70][70] = (float (*)[70][70]) damp_vec;
  float (*u)[70][70][70] = (float (*)[70][70][70]) u_vec;
  float (*v)[70][70][70] = (float (*)[70][70][70]) v_vec;
  float (*epsilon)[70][70] = (float (*)[70][70]) epsilon_vec;
  float (*delta)[70][70] = (float (*)[70][70]) delta_vec;
  float (*theta)[70][70] = (float (*)[70][70]) theta_vec;
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  float (*phi)[70][70] = (float (*)[70][70]) phi_vec;
  float (*src)[1] = (float (*)[1]) src_vec;
  float (*src_coords)[3] = (float (*)[3]) src_coords_vec;
  float (*rec)[101] = (float (*)[101]) rec_vec;
  float (*rec_coords)[3] = (float (*)[3]) rec_coords_vec;
  {
    int t0;
    int t1;
    int t2;
    #pragma omp parallel
    for (int i4 = 0; i4<3; i4+=1)
    {
      #pragma omp single
      {
        t0 = (i4)%(3);
        t1 = (t0 + 1)%(3);
        t2 = (t1 + 1)%(3);
      }
      struct timeval start_loop_body, end_loop_body;
      #pragma omp master
      gettimeofday(&start_loop_body, NULL);
      {
        #pragma omp for schedule(static)
        for (int i1b = 6; i1b<64 − (58 % i1block); i1b+=i1block)
          for (int i2b = 6; i2b<64 − (58 % i2block); i2b+=i2block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
              for (int i2 = i2b; i2<i2b+i2block; i2++)
              {
                #pragma omp simd aligned(m, theta, delta, phi, u, damp, v, epsil
on:64)
                for (int i3 = 6; i3<64; i3++)

Oct 25, 16 15:19 Page 2/116tti_3d_so6.txt
                {
                  float temp1 = 8.85879567828298e−1F*damp[i1][i2][i3];
                  float temp3 = 2.0F*m[i1][i2][i3];
                  float temp4 = 1.0F/(temp1 + temp3);
                  float temp5 = 4.0F*m[i1][i2][i3];
                  float temp9 = temp1 − temp3;
                  float temp10 = 1.56956521739130F;
                  float temp12 = 5.00000000000000e−2F;
                  float temp13 = 2.91666666666667e−1F*temp12;
                  float temp16 = sin(theta[i1][i2][i3]);
                  float temp19 = cos(phi[i1][i2][i3]);
                  float temp20 = cos(theta[i1][i2][i3]);
                  float temp21 = (1.0F/60.0F)*temp12;
                  float temp27 = temp12*v[t1][i1][i2][i3 − 2];
                  float temp30 = temp12*v[t1][i1][i2][i3 − 1];
                  float temp31 = (3.0F/4.0F)*temp30;
                  float temp34 = temp12*v[t1][i1][i2][i3 + 1];
                  float temp35 = (3.0F/4.0F)*temp34;
                  float temp38 = temp12*v[t1][i1][i2][i3 + 2];
                  float temp41 = temp21*v[t1][i1][i2][i3 + 3];
                  float temp42 = sin(phi[i1][i2][i3]);
                  float temp43 = temp16*temp42;
                  float temp48 = temp12*v[t1][i1][i2 − 2][i3];
                  float temp51 = temp12*v[t1][i1][i2 − 1][i3];
                  float temp52 = (3.0F/4.0F)*temp51;
                  float temp55 = temp12*v[t1][i1][i2 + 1][i3];
                  float temp56 = (3.0F/4.0F)*temp55;
                  float temp59 = temp12*v[t1][i1][i2 + 2][i3];
                  float temp62 = temp21*v[t1][i1][i2 + 3][i3];
                  float temp63 = temp16*temp19;
                  float temp65 = temp12*v[t1][i1][i2][i3];
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                  float temp66 = (7.0F/12.0F)*temp65;
                  float temp67 = (1.0F/30.0F)*temp12;
                  float temp72 = temp12*v[t1][i1 − 1][i2][i3];
                  float temp75 = temp12*v[t1][i1 + 1][i2][i3];
                  float temp78 = temp12*v[t1][i1 + 2][i2][i3];
                  float temp81 = temp12*v[t1][i1 + 3][i2][i3];
                  float temp84 = temp21*v[t1][i1 + 4][i2][i3];
                  float temp87 = temp12*v[t1][i1 − 2][i2][i3];
                  float temp88 = (3.0F/4.0F)*temp72;
                  float temp89 = (3.0F/4.0F)*temp75;
                  float temp90 = temp21*v[t1][i1 + 3][i2][i3];
                  float temp91 = temp12*v[t1][i1][i2][i3 + 3];
                  float temp94 = temp21*v[t1][i1][i2][i3 + 4];
                  float temp95 = temp12*v[t1][i1][i2 + 3][i3];
                  float temp98 = temp21*v[t1][i1][i2 + 4][i3];
                  float temp99 = 2.91666666666667e−1F*temp12*(temp20*((2.0F/5.0F
)*temp30 − 4.0F/3.0F*temp34 + (1.0F/2.0F)*temp38 + temp66 − temp67*v[t1][i1][i2]
[i3 − 2] − 2.0F/15.0F*temp91 + temp94) + temp43*((2.0F/5.0F)*temp51 − 4.0F/3.0F*
temp55 + (1.0F/2.0F)*temp59 + temp66 − temp67*v[t1][i1][i2 − 2][i3] − 2.0F/15.0F
*temp95 + temp98) + temp63*(temp21*v[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp78 −
 3.0F/20.0F*temp87 + temp88 − temp89 − temp90));
                  float temp100 = 3.75e−1F*temp12;
                  float temp102 = cos(theta[i1][i2][i3 − 1]);
                  float temp103 = (3.0F/4.0F)*temp65;
                  float temp104 = −temp103;
                  float temp107 = temp12*v[t1][i1][i2][i3 − 3];
                  float temp108 = (3.0F/4.0F)*temp27;
                  float temp109 = (3.0F/20.0F)*temp34;
                  float temp110 = temp21*v[t1][i1][i2][i3 + 2];
                  float temp112 = sin(phi[i1][i2][i3 − 1]);
                  float temp113 = sin(theta[i1][i2][i3 − 1]);

Oct 25, 16 15:19 Page 4/116tti_3d_so6.txt
                  float temp114 = temp112*temp113;
                  float temp116 = (3.0F/20.0F)*temp12;
                  float temp118 = (3.0F/4.0F)*temp12;
                  float temp120 = temp118*v[t1][i1][i2 − 1][i3 − 1];
                  float temp122 = temp118*v[t1][i1][i2 + 1][i3 − 1];
                  float temp125 = cos(phi[i1][i2][i3 − 1]);
                  float temp126 = temp113*temp125;
                  float temp127 = (7.0F/12.0F)*temp30;
                  float temp129 = (2.0F/5.0F)*temp12;
                  float temp131 = temp129*v[t1][i1 − 1][i2][i3 − 1];
                  float temp132 = (4.0F/3.0F)*temp12;
                  float temp134 = (1.0F/2.0F)*temp12;
                  float temp136 = (2.0F/15.0F)*temp12;
                  float temp138 = 7.5e−2F*temp12;
                  float temp140 = cos(theta[i1][i2][i3 + 2]);
                  float temp141 = (3.0F/20.0F)*temp65;
                  float temp142 = −temp141;
                  float temp143 = temp12*v[t1][i1][i2][i3 + 4];
                  float temp146 = temp21*v[t1][i1][i2][i3 + 5];
                  float temp148 = sin(phi[i1][i2][i3 + 2]);
                  float temp149 = sin(theta[i1][i2][i3 + 2]);
                  float temp150 = temp148*temp149;
                  float temp153 = temp116*v[t1][i1][i2 − 2][i3 + 2];
                  float temp157 = temp116*v[t1][i1][i2 + 2][i3 + 2];
                  float temp159 = cos(phi[i1][i2][i3 + 2]);
                  float temp160 = temp149*temp159;
                  float temp161 = (7.0F/12.0F)*temp38;
                  float temp166 = temp134*v[t1][i1 + 2][i2][i3 + 2];
                  float temp168 = 8.33333333333333e−3F*temp12;
                  float temp170 = cos(theta[i1][i2][i3 − 3]);
                  float temp171 = (1.0F/60.0F)*temp65;
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                  float temp172 = −temp171;
                  float temp177 = temp12*v[t1][i1][i2][i3 − 5];
                  float temp178 = temp12*v[t1][i1][i2][i3 − 4];
                  float temp179 = (3.0F/20.0F)*temp30;
                  float temp181 = sin(phi[i1][i2][i3 − 3]);
                  float temp182 = sin(theta[i1][i2][i3 − 3]);
                  float temp183 = temp181*temp182;
                  float temp184 = temp21*v[t1][i1][i2 − 3][i3 − 3];
                  float temp190 = temp21*v[t1][i1][i2 + 3][i3 − 3];
                  float temp191 = cos(phi[i1][i2][i3 − 3]);
                  float temp192 = temp182*temp191;
                  float temp193 = (7.0F/12.0F)*temp107;
                  float temp200 = cos(theta[i1][i2][i3 + 3]);
                  float temp201 = (3.0F/4.0F)*temp38;
                  float temp202 = temp12*v[t1][i1][i2][i3 + 5];
                  float temp204 = temp21*v[t1][i1][i2][i3 + 6];
                  float temp206 = sin(phi[i1][i2][i3 + 3]);
                  float temp207 = sin(theta[i1][i2][i3 + 3]);
                  float temp209 = temp21*v[t1][i1][i2 − 3][i3 + 3];
                  float temp214 = −temp21*v[t1][i1][i2 + 3][i3 + 3];
                  float temp215 = cos(phi[i1][i2][i3 + 3]);
                  float temp220 = −temp136*v[t1][i1 + 3][i2][i3 + 3];
                  float temp222 = cos(theta[i1][i2][i3 − 2]);
                  float temp223 = temp21*v[t1][i1][i2][i3 + 1];
                  float temp225 = sin(phi[i1][i2][i3 − 2]);
                  float temp226 = sin(theta[i1][i2][i3 − 2]);
                  float temp227 = temp225*temp226;
                  float temp230 = −temp116*v[t1][i1][i2 − 2][i3 − 2];
                  float temp234 = temp116*v[t1][i1][i2 + 2][i3 − 2];
                  float temp236 = cos(phi[i1][i2][i3 − 2]);
                  float temp237 = temp226*temp236;

Oct 25, 16 15:19 Page 6/116tti_3d_so6.txt

                  float temp238 = (7.0F/12.0F)*temp27;
                  float temp240 = −temp67*v[t1][i1 − 2][i2][i3 − 2];
                  float temp246 = cos(theta[i1][i2][i3 + 1]);
                  float temp248 = sin(phi[i1][i2][i3 + 1]);
                  float temp249 = sin(theta[i1][i2][i3 + 1]);
                  float temp250 = temp248*temp249;
                  float temp254 = temp118*v[t1][i1][i2 − 1][i3 + 1];
                  float temp256 = −temp118*v[t1][i1][i2 + 1][i3 + 1];
                  float temp259 = cos(phi[i1][i2][i3 + 1]);
                  float temp260 = temp249*temp259;
                  float temp261 = (7.0F/12.0F)*temp34;
                  float temp265 = −temp132*v[t1][i1 + 1][i2][i3 + 1];
                  float temp270 = sin(theta[i1 − 4][i2][i3]);
                  float temp272 = cos(phi[i1 − 4][i2][i3]);
                  float temp273 = cos(theta[i1 − 4][i2][i3]);
                  float temp274 = sin(phi[i1 − 4][i2][i3]);
                  float temp279 = temp12*v[t1][i1 − 5][i2][i3];
                  float temp281 = temp12*v[t1][i1 − 4][i2][i3];
                  float temp282 = temp12*v[t1][i1 − 3][i2][i3];
                  float temp283 = 6.66666666666667e−2F*temp12;
                  float temp285 = sin(theta[i1 − 3][i2][i3]);
                  float temp287 = cos(phi[i1 − 3][i2][i3]);
                  float temp288 = cos(theta[i1 − 3][i2][i3]);
                  float temp289 = temp21*v[t1][i1 − 3][i2][i3 − 3];
                  float temp295 = sin(phi[i1 − 3][i2][i3]);
                  float temp296 = temp285*temp295;
                  float temp297 = temp21*v[t1][i1 − 3][i2 − 3][i3];
                  float temp303 = temp285*temp287;
                  float temp304 = −2.0F/15.0F*temp65;
                  float temp305 = (7.0F/12.0F)*temp282;
                  float temp306 = temp21*v[t1][i1 + 1][i2][i3];
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                  float temp307 = 2.5e−1F*temp12;
                  float temp309 = sin(theta[i1 − 2][i2][i3]);
                  float temp311 = cos(phi[i1 − 2][i2][i3]);
                  float temp312 = cos(theta[i1 − 2][i2][i3]);
                  float temp313 = −temp116*v[t1][i1 − 2][i2][i3 − 2];
                  float temp314 = temp116*v[t1][i1 − 2][i2][i3 + 2];
                  float temp315 = sin(phi[i1 − 2][i2][i3]);
                  float temp316 = temp309*temp315;
                  float temp319 = −temp116*v[t1][i1 − 2][i2 − 2][i3];
                  float temp323 = temp116*v[t1][i1 − 2][i2 + 2][i3];
                  float temp325 = temp309*temp311;
                  float temp326 = (1.0F/2.0F)*temp65;
                  float temp327 = (7.0F/12.0F)*temp87;
                  float temp328 = temp21*v[t1][i1 + 2][i2][i3];
                  float temp329 = 6.66666666666667e−1F*temp12;
                  float temp331 = sin(theta[i1 − 1][i2][i3]);
                  float temp333 = cos(phi[i1 − 1][i2][i3]);
                  float temp334 = cos(theta[i1 − 1][i2][i3]);
                  float temp335 = temp118*v[t1][i1 − 1][i2][i3 − 1];
                  float temp336 = temp118*v[t1][i1 − 1][i2][i3 + 1];
                  float temp337 = sin(phi[i1 − 1][i2][i3]);
                  float temp338 = temp331*temp337;
                  float temp342 = temp118*v[t1][i1 − 1][i2 − 1][i3];
                  float temp344 = temp118*v[t1][i1 − 1][i2 + 1][i3];
                  float temp347 = temp331*temp333;
                  float temp348 = −4.0F/3.0F*temp65;
                  float temp349 = (7.0F/12.0F)*temp72;
                  float temp350 = 2.0e−1F*temp12;
                  float temp352 = sin(theta[i1 + 1][i2][i3]);
                  float temp354 = cos(phi[i1 + 1][i2][i3]);
                  float temp355 = cos(theta[i1 + 1][i2][i3]);
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                  float temp356 = temp118*v[t1][i1 + 1][i2][i3 − 1];
                  float temp357 = −temp118*v[t1][i1 + 1][i2][i3 + 1];
                  float temp358 = sin(phi[i1 + 1][i2][i3]);
                  float temp359 = temp352*temp358;
                  float temp363 = temp118*v[t1][i1 + 1][i2 − 1][i3];
                  float temp365 = −temp118*v[t1][i1 + 1][i2 + 1][i3];
                  float temp368 = temp352*temp354;
                  float temp369 = (2.0F/5.0F)*temp65;
                  float temp370 = (7.0F/12.0F)*temp75;
                  float temp371 = temp12*v[t1][i1 + 4][i2][i3];
                  float temp374 = temp21*v[t1][i1 + 5][i2][i3];
                  float temp375 = 1.66666666666667e−2F*temp12;
                  float temp377 = sin(theta[i1 + 2][i2][i3]);
                  float temp379 = cos(phi[i1 + 2][i2][i3]);
                  float temp380 = cos(theta[i1 + 2][i2][i3]);
                  float temp381 = temp116*v[t1][i1 + 2][i2][i3 − 2];
                  float temp382 = temp116*v[t1][i1 + 2][i2][i3 + 2];
                  float temp383 = sin(phi[i1 + 2][i2][i3]);
                  float temp384 = temp377*temp383;
                  float temp387 = temp116*v[t1][i1 + 2][i2 − 2][i3];
                  float temp391 = temp116*v[t1][i1 + 2][i2 + 2][i3];
                  float temp393 = temp377*temp379;
                  float temp394 = −1.0F/30.0F*temp65;
                  float temp395 = (7.0F/12.0F)*temp78;
                  float temp396 = temp12*v[t1][i1 + 5][i2][i3];
                  float temp398 = temp21*v[t1][i1 + 6][i2][i3];
                  float temp400 = sin(phi[i1][i2 − 1][i3]);
                  float temp402 = sin(theta[i1][i2 − 1][i3]);
                  float temp403 = temp400*temp402;
                  float temp406 = temp12*v[t1][i1][i2 − 3][i3];
                  float temp407 = (3.0F/4.0F)*temp48;
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                  float temp408 = (3.0F/20.0F)*temp55;
                  float temp409 = temp21*v[t1][i1][i2 + 2][i3];
                  float temp410 = cos(theta[i1][i2 − 1][i3]);
                  float temp411 = cos(phi[i1][i2 − 1][i3]);
                  float temp412 = temp402*temp411;
                  float temp413 = (7.0F/12.0F)*temp51;
                  float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
                  float temp417 = sin(phi[i1][i2 + 2][i3]);
                  float temp419 = sin(theta[i1][i2 + 2][i3]);
                  float temp420 = temp417*temp419;
                  float temp421 = temp12*v[t1][i1][i2 + 4][i3];
                  float temp424 = temp21*v[t1][i1][i2 + 5][i3];
                  float temp425 = cos(theta[i1][i2 + 2][i3]);
                  float temp426 = cos(phi[i1][i2 + 2][i3]);
                  float temp427 = temp419*temp426;
                  float temp428 = (7.0F/12.0F)*temp59;
                  float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
                  float temp432 = sin(phi[i1][i2 − 3][i3]);
                  float temp434 = sin(theta[i1][i2 − 3][i3]);
                  float temp435 = temp432*temp434;
                  float temp440 = temp12*v[t1][i1][i2 − 5][i3];
                  float temp441 = temp12*v[t1][i1][i2 − 4][i3];
                  float temp442 = (3.0F/20.0F)*temp51;
                  float temp443 = cos(theta[i1][i2 − 3][i3]);
                  float temp444 = cos(phi[i1][i2 − 3][i3]);
                  float temp445 = temp434*temp444;
                  float temp446 = (7.0F/12.0F)*temp406;
                  float temp449 = sin(phi[i1][i2 + 3][i3]);
                  float temp451 = sin(theta[i1][i2 + 3][i3]);
                  float temp452 = (3.0F/4.0F)*temp59;
                  float temp453 = temp12*v[t1][i1][i2 + 5][i3];
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                  float temp455 = temp21*v[t1][i1][i2 + 6][i3];
                  float temp456 = cos(theta[i1][i2 + 3][i3]);
                  float temp457 = cos(phi[i1][i2 + 3][i3]);
                  float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
                  float temp460 = sin(phi[i1][i2 − 2][i3]);
                  float temp462 = sin(theta[i1][i2 − 2][i3]);
                  float temp463 = temp460*temp462;
                  float temp464 = temp21*v[t1][i1][i2 + 1][i3];
                  float temp465 = cos(theta[i1][i2 − 2][i3]);
                  float temp466 = cos(phi[i1][i2 − 2][i3]);
                  float temp467 = temp462*temp466;
                  float temp468 = (7.0F/12.0F)*temp48;
                  float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
                  float temp472 = sin(phi[i1][i2 + 1][i3]);
                  float temp474 = sin(theta[i1][i2 + 1][i3]);
                  float temp475 = temp472*temp474;
                  float temp476 = cos(theta[i1][i2 + 1][i3]);
                  float temp477 = cos(phi[i1][i2 + 1][i3]);
                  float temp478 = temp474*temp477;
                  float temp479 = (7.0F/12.0F)*temp55;
                  float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
                  float temp483 = cos(theta[i1][i2][i3 − 4]);
                  float temp484 = (7.0F/12.0F)*temp178;
                  float temp485 = sin(theta[i1][i2][i3 − 4]);
                  float temp487 = cos(phi[i1][i2][i3 − 4]);
                  float temp488 = sin(phi[i1][i2][i3 − 4]);
                  float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
                  float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
                  float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
                  float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
                  float temp493 = (3.0F/4.0F)*temp87;
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                  float temp494 = (3.0F/20.0F)*temp75;
                  float temp495 = (3.0F/20.0F)*temp72;
                  float temp497 = sin(theta[i1 + 3][i2][i3]);
                  float temp499 = cos(phi[i1 + 3][i2][i3]);
                  float temp500 = (3.0F/4.0F)*temp78;
                  float temp501 = cos(theta[i1 + 3][i2][i3]);
                  float temp502 = (7.0F/12.0F)*temp81;
                  float temp503 = sin(phi[i1 + 3][i2][i3]);
                  float temp505 = sin(phi[i1][i2 − 4][i3]);
                  float temp507 = sin(theta[i1][i2 − 4][i3]);
                  float temp508 = cos(phi[i1][i2 − 4][i3]);
                  float temp509 = (7.0F/12.0F)*temp441;
                  float temp510 = cos(theta[i1][i2 − 4][i3]);
                  float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F
*temp107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114
*(−temp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp1
20 − temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 
1]) + temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v
[t1][i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 +
 4][i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*
(temp103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp9
1 − temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2
 + 2][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 +
 1] + temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 
+ 4][i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp
100*temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp
134*v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1]
[i1 − 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−t
emp132*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v
[t1][i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 
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− temp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2
][i3] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*tem
p354*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 
+ 2] − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + te
mp265 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 
+ 1][i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 
+ 3][i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i
1 + 1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 
− temp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(t
emp104 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 −
 temp409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 −
 1][i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 −
 1][i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v
[t1][i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 +
 4][i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp1
00*temp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − 
temp452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3
 − 2] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i
3 − 3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1
 − 1][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2
 + 1][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][
i1 − 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 +
 (1.0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2
][i3 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1
][i1][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 
+ 4][i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v
[t1][i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 −
 3][i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp1
3*temp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp
31 − temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i
3] − 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp6

Oct 25, 16 15:19 Page 13/116tti_3d_so6.txt
3*(temp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75
 + (1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*
(temp142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp3
5 − 3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t
1][i1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − 
temp21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] −
 temp132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161
 + temp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2]
)) − temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp17
8 + temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1
][i2 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3]
[i3 − 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp
129*v[t1][i1 − 1][i2][i3 − 2] − temp132*v[t1][i1 + 1][i2][i3 − 2] + temp134*v[t1
][i1 + 2][i2][i3 − 2] − temp136*v[t1][i1 + 3][i2][i3 − 2] + temp21*v[t1][i1 + 4]
[i2][i3 − 2] + temp238 + temp240)) − temp138*temp309*temp311*(temp312*(temp129*v
[t1][i1 − 2][i2][i3 − 1] − temp132*v[t1][i1 − 2][i2][i3 + 1] + temp134*v[t1][i1 
− 2][i2][i3 + 2] − temp136*v[t1][i1 − 2][i2][i3 + 3] + temp21*v[t1][i1 − 2][i2][
i3 + 4] + temp240 + temp327) + temp316*(temp129*v[t1][i1 − 2][i2 − 1][i3] − temp
132*v[t1][i1 − 2][i2 + 1][i3] + temp134*v[t1][i1 − 2][i2 + 2][i3] − temp136*v[t1
][i1 − 2][i2 + 3][i3] + temp21*v[t1][i1 − 2][i2 + 4][i3] + temp327 + temp469) + 
temp325*(temp141 + temp21*v[t1][i1 − 5][i2][i3] − 3.0F/20.0F*temp281 + (3.0F/4.0
F)*temp282 − temp306 − temp88)) + temp138*temp377*temp379*(temp380*(temp129*v[t1
][i1 + 2][i2][i3 − 1] − temp132*v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 2
][i2][i3 + 3] + temp166 + temp21*v[t1][i1 + 2][i2][i3 + 4] + temp395 − temp67*v[
t1][i1 + 2][i2][i3 − 2]) + temp384*(temp129*v[t1][i1 + 2][i2 − 1][i3] − temp132*
v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1 
+ 2][i2 + 4][i3] + temp395 + temp429 − temp67*v[t1][i1 + 2][i2 − 2][i3]) + temp3
93*(temp142 + temp21*v[t1][i1 − 1][i2][i3] + (3.0F/20.0F)*temp371 − temp374 − 3.
0F/4.0F*temp81 + temp89)) + temp138*temp417*temp419*(temp420*(temp142 + temp21*v
[t1][i1][i2 − 1][i3] + (3.0F/20.0F)*temp421 − temp424 + temp56 − 3.0F/4.0F*temp9
5) + temp425*(temp118*v[t1][i1][i2 + 2][i3 − 1] − temp118*v[t1][i1][i2 + 2][i3 +
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 1] + temp157 + temp21*v[t1][i1][i2 + 2][i3 − 3] − temp21*v[t1][i1][i2 + 2][i3 +
 3] − temp234) + temp427*(temp129*v[t1][i1 − 1][i2 + 2][i3] − temp132*v[t1][i1 +
 1][i2 + 2][i3] − temp136*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 4][i2 + 
2][i3] + temp428 + temp429 − temp67*v[t1][i1 − 2][i2 + 2][i3])) − temp138*temp46
0*temp462*(temp463*(temp141 + temp21*v[t1][i1][i2 − 5][i3] + (3.0F/4.0F)*temp406
 − 3.0F/20.0F*temp441 − temp464 − temp52) + temp465*(temp118*v[t1][i1][i2 − 2][i
3 − 1] − temp118*v[t1][i1][i2 − 2][i3 + 1] + temp153 + temp21*v[t1][i1][i2 − 2][
i3 − 3] − temp21*v[t1][i1][i2 − 2][i3 + 3] + temp230) + temp467*(temp129*v[t1][i
1 − 1][i2 − 2][i3] − temp132*v[t1][i1 + 1][i2 − 2][i3] + temp134*v[t1][i1 + 2][i
2 − 2][i3] − temp136*v[t1][i1 + 3][i2 − 2][i3] + temp21*v[t1][i1 + 4][i2 − 2][i3
] + temp468 + temp469)) + temp140*temp375*(temp140*((1.0F/2.0F)*temp143 + temp16
1 − 2.0F/15.0F*temp202 + temp204 + (2.0F/5.0F)*temp34 + temp394 − 4.0F/3.0F*temp
91) + temp150*(temp129*v[t1][i1][i2 − 1][i3 + 2] − temp132*v[t1][i1][i2 + 1][i3 
+ 2] − temp136*v[t1][i1][i2 + 3][i3 + 2] + temp161 + temp21*v[t1][i1][i2 + 4][i3
 + 2] + temp492 − temp67*v[t1][i1][i2 − 2][i3 + 2]) + temp160*(temp118*v[t1][i1 
− 1][i2][i3 + 2] − temp118*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i1 − 3][i2][
i3 + 2] − temp21*v[t1][i1 + 3][i2][i3 + 2] − temp314 + temp382)) + temp168*temp1
70*(temp170*(−temp108 + temp172 − 3.0F/20.0F*temp177 + (3.0F/4.0F)*temp178 + tem
p179 + temp21*v[t1][i1][i2][i3 − 6]) + temp183*(−temp116*v[t1][i1][i2 − 2][i3 − 
3] + temp116*v[t1][i1][i2 + 2][i3 − 3] + temp118*v[t1][i1][i2 − 1][i3 − 3] − tem
p118*v[t1][i1][i2 + 1][i3 − 3] + temp184 − temp190) + temp192*(temp129*v[t1][i1 
− 1][i2][i3 − 3] − temp132*v[t1][i1 + 1][i2][i3 − 3] + temp134*v[t1][i1 + 2][i2]
[i3 − 3] − temp136*v[t1][i1 + 3][i2][i3 − 3] + temp193 + temp21*v[t1][i1 + 4][i2
][i3 − 3] − temp67*v[t1][i1 − 2][i2][i3 − 3])) − temp168*temp200*(temp200*(−temp
109 − 3.0F/4.0F*temp143 + temp171 + temp201 + (3.0F/20.0F)*temp202 − temp204) + 
temp206*temp207*(−temp116*v[t1][i1][i2 − 2][i3 + 3] + temp116*v[t1][i1][i2 + 2][
i3 + 3] + temp118*v[t1][i1][i2 − 1][i3 + 3] − temp118*v[t1][i1][i2 + 1][i3 + 3] 
+ temp209 + temp214) + temp207*temp215*(temp129*v[t1][i1 − 1][i2][i3 + 3] − temp
132*v[t1][i1 + 1][i2][i3 + 3] + temp134*v[t1][i1 + 2][i2][i3 + 3] + temp21*v[t1]
[i1 + 4][i2][i3 + 3] + temp220 − temp67*v[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)
*temp91)) − temp168*temp270*temp272*(temp270*temp272*(temp171 + (2.0F/5.0F)*temp
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279 + (7.0F/12.0F)*temp281 − 4.0F/3.0F*temp282 − temp67*v[t1][i1 − 6][i2][i3] − 
2.0F/15.0F*temp72 + (1.0F/2.0F)*temp87) + temp270*temp274*(−temp116*v[t1][i1 − 4
][i2 − 2][i3] + temp116*v[t1][i1 − 4][i2 + 2][i3] + temp118*v[t1][i1 − 4][i2 − 1
][i3] − temp118*v[t1][i1 − 4][i2 + 1][i3] + temp21*v[t1][i1 − 4][i2 − 3][i3] − t
emp21*v[t1][i1 − 4][i2 + 3][i3]) + temp273*(−temp116*v[t1][i1 − 4][i2][i3 − 2] +
 temp116*v[t1][i1 − 4][i2][i3 + 2] + temp118*v[t1][i1 − 4][i2][i3 − 1] − temp118
*v[t1][i1 − 4][i2][i3 + 1] + temp21*v[t1][i1 − 4][i2][i3 − 3] − temp21*v[t1][i1 
− 4][i2][i3 + 3])) + temp168*temp285*temp287*(temp288*(temp129*v[t1][i1 − 3][i2]
[i3 − 1] − temp132*v[t1][i1 − 3][i2][i3 + 1] + temp134*v[t1][i1 − 3][i2][i3 + 2]
 − temp136*v[t1][i1 − 3][i2][i3 + 3] + temp21*v[t1][i1 − 3][i2][i3 + 4] + temp30
5 − temp67*v[t1][i1 − 3][i2][i3 − 2]) + temp296*(temp129*v[t1][i1 − 3][i2 − 1][i
3] − temp132*v[t1][i1 − 3][i2 + 1][i3] + temp134*v[t1][i1 − 3][i2 + 2][i3] − tem
p136*v[t1][i1 − 3][i2 + 3][i3] + temp21*v[t1][i1 − 3][i2 + 4][i3] + temp305 − te
mp67*v[t1][i1 − 3][i2 − 2][i3]) + temp303*(temp172 + temp21*v[t1][i1 − 6][i2][i3
] − 3.0F/20.0F*temp279 + (3.0F/4.0F)*temp281 − temp493 + temp495)) + temp168*tem
p432*temp434*(temp435*(temp172 + temp21*v[t1][i1][i2 − 6][i3] − temp407 − 3.0F/2
0.0F*temp440 + (3.0F/4.0F)*temp441 + temp442) + temp443*(−temp116*v[t1][i1][i2 −
 3][i3 − 2] + temp116*v[t1][i1][i2 − 3][i3 + 2] + temp118*v[t1][i1][i2 − 3][i3 −
 1] − temp118*v[t1][i1][i2 − 3][i3 + 1] + temp184 − temp209) + temp445*(temp129*
v[t1][i1 − 1][i2 − 3][i3] − temp132*v[t1][i1 + 1][i2 − 3][i3] + temp134*v[t1][i1
 + 2][i2 − 3][i3] − temp136*v[t1][i1 + 3][i2 − 3][i3] + temp21*v[t1][i1 + 4][i2 
− 3][i3] + temp446 − temp67*v[t1][i1 − 2][i2 − 3][i3])) − temp168*temp449*temp45
1*(temp449*temp451*(temp171 − temp408 − 3.0F/4.0F*temp421 + temp452 + (3.0F/20.0
F)*temp453 − temp455) + temp451*temp457*(temp129*v[t1][i1 − 1][i2 + 3][i3] − tem
p132*v[t1][i1 + 1][i2 + 3][i3] + temp134*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1
][i1 + 4][i2 + 3][i3] + temp458 − temp67*v[t1][i1 − 2][i2 + 3][i3] + (7.0F/12.0F
)*temp95) + temp456*(−temp116*v[t1][i1][i2 + 3][i3 − 2] + temp116*v[t1][i1][i2 +
 3][i3 + 2] + temp118*v[t1][i1][i2 + 3][i3 − 1] − temp118*v[t1][i1][i2 + 3][i3 +
 1] + temp190 + temp214)) − temp168*temp483*(temp483*(−4.0F/3.0F*temp107 + temp1
71 + (2.0F/5.0F)*temp177 + (1.0F/2.0F)*temp27 − 2.0F/15.0F*temp30 + temp484 − te
mp67*v[t1][i1][i2][i3 − 6]) + temp485*temp487*(−temp116*v[t1][i1 − 2][i2][i3 − 4
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] + temp116*v[t1][i1 + 2][i2][i3 − 4] + temp118*v[t1][i1 − 1][i2][i3 − 4] − temp
118*v[t1][i1 + 1][i2][i3 − 4] + temp21*v[t1][i1 − 3][i2][i3 − 4] − temp21*v[t1][
i1 + 3][i2][i3 − 4]) + temp485*temp488*(temp129*v[t1][i1][i2 − 1][i3 − 4] − temp
132*v[t1][i1][i2 + 1][i3 − 4] + temp134*v[t1][i1][i2 + 2][i3 − 4] − temp136*v[t1
][i1][i2 + 3][i3 − 4] + temp21*v[t1][i1][i2 + 4][i3 − 4] + temp484 − temp67*v[t1
][i1][i2 − 2][i3 − 4])) − temp168*temp497*temp499*(temp497*temp499*(temp171 − 3.
0F/4.0F*temp371 + (3.0F/20.0F)*temp396 − temp398 − temp494 + temp500) + temp497*
temp503*(temp129*v[t1][i1 + 3][i2 − 1][i3] − temp132*v[t1][i1 + 3][i2 + 1][i3] +
 temp134*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 3][i2 + 4][i3] + temp458 
+ temp502 − temp67*v[t1][i1 + 3][i2 − 2][i3]) + temp501*(temp129*v[t1][i1 + 3][i
2][i3 − 1] − temp132*v[t1][i1 + 3][i2][i3 + 1] + temp134*v[t1][i1 + 3][i2][i3 + 
2] + temp21*v[t1][i1 + 3][i2][i3 + 4] + temp220 + temp502 − temp67*v[t1][i1 + 3]
[i2][i3 − 2])) − temp168*temp505*temp507*(temp505*temp507*(temp171 − 4.0F/3.0F*t
emp406 + (2.0F/5.0F)*temp440 + (1.0F/2.0F)*temp48 + temp509 − 2.0F/15.0F*temp51 
− temp67*v[t1][i1][i2 − 6][i3]) + temp507*temp508*(−temp116*v[t1][i1 − 2][i2 − 4
][i3] + temp116*v[t1][i1 + 2][i2 − 4][i3] + temp118*v[t1][i1 − 1][i2 − 4][i3] − 
temp118*v[t1][i1 + 1][i2 − 4][i3] + temp21*v[t1][i1 − 3][i2 − 4][i3] − temp21*v[
t1][i1 + 3][i2 − 4][i3]) + temp510*(temp129*v[t1][i1][i2 − 4][i3 − 1] − temp132*
v[t1][i1][i2 − 4][i3 + 1] + temp134*v[t1][i1][i2 − 4][i3 + 2] − temp136*v[t1][i1
][i2 − 4][i3 + 3] + temp21*v[t1][i1][i2 − 4][i3 + 4] + temp509 − temp67*v[t1][i1
][i2 − 4][i3 − 2])) + temp170*temp283*(temp170*((2.0F/5.0F)*temp178 + temp193 + 
temp223 − 4.0F/3.0F*temp27 + (1.0F/2.0F)*temp30 + temp304 − temp67*v[t1][i1][i2]
[i3 − 5]) + temp183*(temp129*v[t1][i1][i2 − 1][i3 − 3] − temp132*v[t1][i1][i2 + 
1][i3 − 3] + temp134*v[t1][i1][i2 + 2][i3 − 3] − temp136*v[t1][i1][i2 + 3][i3 − 
3] + temp193 + temp21*v[t1][i1][i2 + 4][i3 − 3] − temp67*v[t1][i1][i2 − 2][i3 − 
3]) + temp192*(−temp116*v[t1][i1 − 2][i2][i3 − 3] + temp116*v[t1][i1 + 2][i2][i3
 − 3] + temp118*v[t1][i1 − 1][i2][i3 − 3] − temp118*v[t1][i1 + 1][i2][i3 − 3] − 
temp21*v[t1][i1 + 3][i2][i3 − 3] + temp289)) − temp20*temp99 − temp222*temp307*(
temp222*((2.0F/5.0F)*temp107 + temp110 + temp238 − 4.0F/3.0F*temp30 + temp326 − 
2.0F/15.0F*temp34 − temp67*v[t1][i1][i2][i3 − 4]) + temp227*(temp129*v[t1][i1][i
2 − 1][i3 − 2] − temp132*v[t1][i1][i2 + 1][i3 − 2] + temp134*v[t1][i1][i2 + 2][i
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3 − 2] − temp136*v[t1][i1][i2 + 3][i3 − 2] + temp21*v[t1][i1][i2 + 4][i3 − 2] + 
temp238 + temp489) + temp237*(temp118*v[t1][i1 − 1][i2][i3 − 2] − temp118*v[t1][
i1 + 1][i2][i3 − 2] + temp21*v[t1][i1 − 3][i2][i3 − 2] − temp21*v[t1][i1 + 3][i2
][i3 − 2] + temp313 + temp381)) − temp246*temp350*(temp246*(−2.0F/15.0F*temp143 
+ temp146 + temp261 + temp369 − 4.0F/3.0F*temp38 − temp67*v[t1][i1][i2][i3 − 1] 
+ (1.0F/2.0F)*temp91) + temp250*(temp129*v[t1][i1][i2 − 1][i3 + 1] + temp134*v[t
1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 3][i3 + 1] + temp21*v[t1][i1][i2
 + 4][i3 + 1] + temp261 + temp491 − temp67*v[t1][i1][i2 − 2][i3 + 1]) + temp260*
(−temp116*v[t1][i1 − 2][i2][i3 + 1] + temp116*v[t1][i1 + 2][i2][i3 + 1] + temp21
*v[t1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 + 3][i2][i3 + 1] + temp336 + temp35
7)) + temp283*temp285*temp287*(temp288*(−temp116*v[t1][i1 − 3][i2][i3 − 2] + tem
p116*v[t1][i1 − 3][i2][i3 + 2] + temp118*v[t1][i1 − 3][i2][i3 − 1] − temp118*v[t
1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 − 3][i2][i3 + 3] + temp289) + temp296*(
−temp116*v[t1][i1 − 3][i2 − 2][i3] + temp116*v[t1][i1 − 3][i2 + 2][i3] + temp118
*v[t1][i1 − 3][i2 − 1][i3] − temp118*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1
 − 3][i2 + 3][i3] + temp297) + temp303*((2.0F/5.0F)*temp281 + temp304 + temp305 
+ temp306 − temp67*v[t1][i1 − 5][i2][i3] + (1.0F/2.0F)*temp72 − 4.0F/3.0F*temp87
)) + temp283*temp432*temp434*(temp435*(temp304 + (2.0F/5.0F)*temp441 + temp446 +
 temp464 − 4.0F/3.0F*temp48 + (1.0F/2.0F)*temp51 − temp67*v[t1][i1][i2 − 5][i3])
 + temp443*(temp129*v[t1][i1][i2 − 3][i3 − 1] − temp132*v[t1][i1][i2 − 3][i3 + 1
] + temp134*v[t1][i1][i2 − 3][i3 + 2] − temp136*v[t1][i1][i2 − 3][i3 + 3] + temp
21*v[t1][i1][i2 − 3][i3 + 4] + temp446 − temp67*v[t1][i1][i2 − 3][i3 − 2]) + tem
p445*(−temp116*v[t1][i1 − 2][i2 − 3][i3] + temp116*v[t1][i1 + 2][i2 − 3][i3] + t
emp118*v[t1][i1 − 1][i2 − 3][i3] − temp118*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[
t1][i1 + 3][i2 − 3][i3] + temp297)) − temp307*temp309*temp311*(temp312*(temp118*
v[t1][i1 − 2][i2][i3 − 1] − temp118*v[t1][i1 − 2][i2][i3 + 1] + temp21*v[t1][i1 
− 2][i2][i3 − 3] − temp21*v[t1][i1 − 2][i2][i3 + 3] + temp313 + temp314) + temp3
16*(temp118*v[t1][i1 − 2][i2 − 1][i3] − temp118*v[t1][i1 − 2][i2 + 1][i3] + temp
21*v[t1][i1 − 2][i2 − 3][i3] − temp21*v[t1][i1 − 2][i2 + 3][i3] + temp319 + temp
323) + temp325*((2.0F/5.0F)*temp282 + temp326 + temp327 + temp328 − temp67*v[t1]
[i1 − 4][i2][i3] − 4.0F/3.0F*temp72 − 2.0F/15.0F*temp75)) − temp307*temp460*temp
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                  float temp408 = (3.0F/20.0F)*temp55;
                  float temp409 = temp21*v[t1][i1][i2 + 2][i3];
                  float temp410 = cos(theta[i1][i2 − 1][i3]);
                  float temp411 = cos(phi[i1][i2 − 1][i3]);
                  float temp412 = temp402*temp411;
                  float temp413 = (7.0F/12.0F)*temp51;
                  float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
                  float temp417 = sin(phi[i1][i2 + 2][i3]);
                  float temp419 = sin(theta[i1][i2 + 2][i3]);
                  float temp420 = temp417*temp419;
                  float temp421 = temp12*v[t1][i1][i2 + 4][i3];
                  float temp424 = temp21*v[t1][i1][i2 + 5][i3];
                  float temp425 = cos(theta[i1][i2 + 2][i3]);
                  float temp426 = cos(phi[i1][i2 + 2][i3]);
                  float temp427 = temp419*temp426;
                  float temp428 = (7.0F/12.0F)*temp59;
                  float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
                  float temp432 = sin(phi[i1][i2 − 3][i3]);
                  float temp434 = sin(theta[i1][i2 − 3][i3]);
                  float temp435 = temp432*temp434;
                  float temp440 = temp12*v[t1][i1][i2 − 5][i3];
                  float temp441 = temp12*v[t1][i1][i2 − 4][i3];
                  float temp442 = (3.0F/20.0F)*temp51;
                  float temp443 = cos(theta[i1][i2 − 3][i3]);
                  float temp444 = cos(phi[i1][i2 − 3][i3]);
                  float temp445 = temp434*temp444;
                  float temp446 = (7.0F/12.0F)*temp406;
                  float temp449 = sin(phi[i1][i2 + 3][i3]);
                  float temp451 = sin(theta[i1][i2 + 3][i3]);
                  float temp452 = (3.0F/4.0F)*temp59;
                  float temp453 = temp12*v[t1][i1][i2 + 5][i3];
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                  float temp455 = temp21*v[t1][i1][i2 + 6][i3];
                  float temp456 = cos(theta[i1][i2 + 3][i3]);
                  float temp457 = cos(phi[i1][i2 + 3][i3]);
                  float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
                  float temp460 = sin(phi[i1][i2 − 2][i3]);
                  float temp462 = sin(theta[i1][i2 − 2][i3]);
                  float temp463 = temp460*temp462;
                  float temp464 = temp21*v[t1][i1][i2 + 1][i3];
                  float temp465 = cos(theta[i1][i2 − 2][i3]);
                  float temp466 = cos(phi[i1][i2 − 2][i3]);
                  float temp467 = temp462*temp466;
                  float temp468 = (7.0F/12.0F)*temp48;
                  float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
                  float temp472 = sin(phi[i1][i2 + 1][i3]);
                  float temp474 = sin(theta[i1][i2 + 1][i3]);
                  float temp475 = temp472*temp474;
                  float temp476 = cos(theta[i1][i2 + 1][i3]);
                  float temp477 = cos(phi[i1][i2 + 1][i3]);
                  float temp478 = temp474*temp477;
                  float temp479 = (7.0F/12.0F)*temp55;
                  float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
                  float temp483 = cos(theta[i1][i2][i3 − 4]);
                  float temp484 = (7.0F/12.0F)*temp178;
                  float temp485 = sin(theta[i1][i2][i3 − 4]);
                  float temp487 = cos(phi[i1][i2][i3 − 4]);
                  float temp488 = sin(phi[i1][i2][i3 − 4]);
                  float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
                  float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
                  float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
                  float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
                  float temp493 = (3.0F/4.0F)*temp87;
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                  float temp494 = (3.0F/20.0F)*temp75;
                  float temp495 = (3.0F/20.0F)*temp72;
                  float temp497 = sin(theta[i1 + 3][i2][i3]);
                  float temp499 = cos(phi[i1 + 3][i2][i3]);
                  float temp500 = (3.0F/4.0F)*temp78;
                  float temp501 = cos(theta[i1 + 3][i2][i3]);
                  float temp502 = (7.0F/12.0F)*temp81;
                  float temp503 = sin(phi[i1 + 3][i2][i3]);
                  float temp505 = sin(phi[i1][i2 − 4][i3]);
                  float temp507 = sin(theta[i1][i2 − 4][i3]);
                  float temp508 = cos(phi[i1][i2 − 4][i3]);
                  float temp509 = (7.0F/12.0F)*temp441;
                  float temp510 = cos(theta[i1][i2 − 4][i3]);
                  float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F
*temp107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114
*(−temp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp1
20 − temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 
1]) + temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v
[t1][i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 +
 4][i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*
(temp103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp9
1 − temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2
 + 2][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 +
 1] + temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 
+ 4][i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp
100*temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp
134*v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1]
[i1 − 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−t
emp132*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v
[t1][i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 
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− temp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2
][i3] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*tem
p354*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 
+ 2] − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + te
mp265 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 
+ 1][i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 
+ 3][i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i
1 + 1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 
− temp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(t
emp104 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 −
 temp409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 −
 1][i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 −
 1][i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v
[t1][i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 +
 4][i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp1
00*temp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − 
temp452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3
 − 2] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i
3 − 3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1
 − 1][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2
 + 1][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][
i1 − 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 +
 (1.0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2
][i3 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1
][i1][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 
+ 4][i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v
[t1][i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 −
 3][i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp1
3*temp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp
31 − temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i
3] − 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp6

Oct 25, 16 15:19 Page 13/116tti_3d_so6.txt
3*(temp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75
 + (1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*
(temp142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp3
5 − 3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t
1][i1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − 
temp21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] −
 temp132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161
 + temp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2]
)) − temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp17
8 + temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1
][i2 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3]
[i3 − 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp
129*v[t1][i1 − 1][i2][i3 − 2] − temp132*v[t1][i1 + 1][i2][i3 − 2] + temp134*v[t1
][i1 + 2][i2][i3 − 2] − temp136*v[t1][i1 + 3][i2][i3 − 2] + temp21*v[t1][i1 + 4]
[i2][i3 − 2] + temp238 + temp240)) − temp138*temp309*temp311*(temp312*(temp129*v
[t1][i1 − 2][i2][i3 − 1] − temp132*v[t1][i1 − 2][i2][i3 + 1] + temp134*v[t1][i1 
− 2][i2][i3 + 2] − temp136*v[t1][i1 − 2][i2][i3 + 3] + temp21*v[t1][i1 − 2][i2][
i3 + 4] + temp240 + temp327) + temp316*(temp129*v[t1][i1 − 2][i2 − 1][i3] − temp
132*v[t1][i1 − 2][i2 + 1][i3] + temp134*v[t1][i1 − 2][i2 + 2][i3] − temp136*v[t1
][i1 − 2][i2 + 3][i3] + temp21*v[t1][i1 − 2][i2 + 4][i3] + temp327 + temp469) + 
temp325*(temp141 + temp21*v[t1][i1 − 5][i2][i3] − 3.0F/20.0F*temp281 + (3.0F/4.0
F)*temp282 − temp306 − temp88)) + temp138*temp377*temp379*(temp380*(temp129*v[t1
][i1 + 2][i2][i3 − 1] − temp132*v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 2
][i2][i3 + 3] + temp166 + temp21*v[t1][i1 + 2][i2][i3 + 4] + temp395 − temp67*v[
t1][i1 + 2][i2][i3 − 2]) + temp384*(temp129*v[t1][i1 + 2][i2 − 1][i3] − temp132*
v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1 
+ 2][i2 + 4][i3] + temp395 + temp429 − temp67*v[t1][i1 + 2][i2 − 2][i3]) + temp3
93*(temp142 + temp21*v[t1][i1 − 1][i2][i3] + (3.0F/20.0F)*temp371 − temp374 − 3.
0F/4.0F*temp81 + temp89)) + temp138*temp417*temp419*(temp420*(temp142 + temp21*v
[t1][i1][i2 − 1][i3] + (3.0F/20.0F)*temp421 − temp424 + temp56 − 3.0F/4.0F*temp9
5) + temp425*(temp118*v[t1][i1][i2 + 2][i3 − 1] − temp118*v[t1][i1][i2 + 2][i3 +
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 1] + temp157 + temp21*v[t1][i1][i2 + 2][i3 − 3] − temp21*v[t1][i1][i2 + 2][i3 +
 3] − temp234) + temp427*(temp129*v[t1][i1 − 1][i2 + 2][i3] − temp132*v[t1][i1 +
 1][i2 + 2][i3] − temp136*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 4][i2 + 
2][i3] + temp428 + temp429 − temp67*v[t1][i1 − 2][i2 + 2][i3])) − temp138*temp46
0*temp462*(temp463*(temp141 + temp21*v[t1][i1][i2 − 5][i3] + (3.0F/4.0F)*temp406
 − 3.0F/20.0F*temp441 − temp464 − temp52) + temp465*(temp118*v[t1][i1][i2 − 2][i
3 − 1] − temp118*v[t1][i1][i2 − 2][i3 + 1] + temp153 + temp21*v[t1][i1][i2 − 2][
i3 − 3] − temp21*v[t1][i1][i2 − 2][i3 + 3] + temp230) + temp467*(temp129*v[t1][i
1 − 1][i2 − 2][i3] − temp132*v[t1][i1 + 1][i2 − 2][i3] + temp134*v[t1][i1 + 2][i
2 − 2][i3] − temp136*v[t1][i1 + 3][i2 − 2][i3] + temp21*v[t1][i1 + 4][i2 − 2][i3
] + temp468 + temp469)) + temp140*temp375*(temp140*((1.0F/2.0F)*temp143 + temp16
1 − 2.0F/15.0F*temp202 + temp204 + (2.0F/5.0F)*temp34 + temp394 − 4.0F/3.0F*temp
91) + temp150*(temp129*v[t1][i1][i2 − 1][i3 + 2] − temp132*v[t1][i1][i2 + 1][i3 
+ 2] − temp136*v[t1][i1][i2 + 3][i3 + 2] + temp161 + temp21*v[t1][i1][i2 + 4][i3
 + 2] + temp492 − temp67*v[t1][i1][i2 − 2][i3 + 2]) + temp160*(temp118*v[t1][i1 
− 1][i2][i3 + 2] − temp118*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i1 − 3][i2][
i3 + 2] − temp21*v[t1][i1 + 3][i2][i3 + 2] − temp314 + temp382)) + temp168*temp1
70*(temp170*(−temp108 + temp172 − 3.0F/20.0F*temp177 + (3.0F/4.0F)*temp178 + tem
p179 + temp21*v[t1][i1][i2][i3 − 6]) + temp183*(−temp116*v[t1][i1][i2 − 2][i3 − 
3] + temp116*v[t1][i1][i2 + 2][i3 − 3] + temp118*v[t1][i1][i2 − 1][i3 − 3] − tem
p118*v[t1][i1][i2 + 1][i3 − 3] + temp184 − temp190) + temp192*(temp129*v[t1][i1 
− 1][i2][i3 − 3] − temp132*v[t1][i1 + 1][i2][i3 − 3] + temp134*v[t1][i1 + 2][i2]
[i3 − 3] − temp136*v[t1][i1 + 3][i2][i3 − 3] + temp193 + temp21*v[t1][i1 + 4][i2
][i3 − 3] − temp67*v[t1][i1 − 2][i2][i3 − 3])) − temp168*temp200*(temp200*(−temp
109 − 3.0F/4.0F*temp143 + temp171 + temp201 + (3.0F/20.0F)*temp202 − temp204) + 
temp206*temp207*(−temp116*v[t1][i1][i2 − 2][i3 + 3] + temp116*v[t1][i1][i2 + 2][
i3 + 3] + temp118*v[t1][i1][i2 − 1][i3 + 3] − temp118*v[t1][i1][i2 + 1][i3 + 3] 
+ temp209 + temp214) + temp207*temp215*(temp129*v[t1][i1 − 1][i2][i3 + 3] − temp
132*v[t1][i1 + 1][i2][i3 + 3] + temp134*v[t1][i1 + 2][i2][i3 + 3] + temp21*v[t1]
[i1 + 4][i2][i3 + 3] + temp220 − temp67*v[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)
*temp91)) − temp168*temp270*temp272*(temp270*temp272*(temp171 + (2.0F/5.0F)*temp
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279 + (7.0F/12.0F)*temp281 − 4.0F/3.0F*temp282 − temp67*v[t1][i1 − 6][i2][i3] − 
2.0F/15.0F*temp72 + (1.0F/2.0F)*temp87) + temp270*temp274*(−temp116*v[t1][i1 − 4
][i2 − 2][i3] + temp116*v[t1][i1 − 4][i2 + 2][i3] + temp118*v[t1][i1 − 4][i2 − 1
][i3] − temp118*v[t1][i1 − 4][i2 + 1][i3] + temp21*v[t1][i1 − 4][i2 − 3][i3] − t
emp21*v[t1][i1 − 4][i2 + 3][i3]) + temp273*(−temp116*v[t1][i1 − 4][i2][i3 − 2] +
 temp116*v[t1][i1 − 4][i2][i3 + 2] + temp118*v[t1][i1 − 4][i2][i3 − 1] − temp118
*v[t1][i1 − 4][i2][i3 + 1] + temp21*v[t1][i1 − 4][i2][i3 − 3] − temp21*v[t1][i1 
− 4][i2][i3 + 3])) + temp168*temp285*temp287*(temp288*(temp129*v[t1][i1 − 3][i2]
[i3 − 1] − temp132*v[t1][i1 − 3][i2][i3 + 1] + temp134*v[t1][i1 − 3][i2][i3 + 2]
 − temp136*v[t1][i1 − 3][i2][i3 + 3] + temp21*v[t1][i1 − 3][i2][i3 + 4] + temp30
5 − temp67*v[t1][i1 − 3][i2][i3 − 2]) + temp296*(temp129*v[t1][i1 − 3][i2 − 1][i
3] − temp132*v[t1][i1 − 3][i2 + 1][i3] + temp134*v[t1][i1 − 3][i2 + 2][i3] − tem
p136*v[t1][i1 − 3][i2 + 3][i3] + temp21*v[t1][i1 − 3][i2 + 4][i3] + temp305 − te
mp67*v[t1][i1 − 3][i2 − 2][i3]) + temp303*(temp172 + temp21*v[t1][i1 − 6][i2][i3
] − 3.0F/20.0F*temp279 + (3.0F/4.0F)*temp281 − temp493 + temp495)) + temp168*tem
p432*temp434*(temp435*(temp172 + temp21*v[t1][i1][i2 − 6][i3] − temp407 − 3.0F/2
0.0F*temp440 + (3.0F/4.0F)*temp441 + temp442) + temp443*(−temp116*v[t1][i1][i2 −
 3][i3 − 2] + temp116*v[t1][i1][i2 − 3][i3 + 2] + temp118*v[t1][i1][i2 − 3][i3 −
 1] − temp118*v[t1][i1][i2 − 3][i3 + 1] + temp184 − temp209) + temp445*(temp129*
v[t1][i1 − 1][i2 − 3][i3] − temp132*v[t1][i1 + 1][i2 − 3][i3] + temp134*v[t1][i1
 + 2][i2 − 3][i3] − temp136*v[t1][i1 + 3][i2 − 3][i3] + temp21*v[t1][i1 + 4][i2 
− 3][i3] + temp446 − temp67*v[t1][i1 − 2][i2 − 3][i3])) − temp168*temp449*temp45
1*(temp449*temp451*(temp171 − temp408 − 3.0F/4.0F*temp421 + temp452 + (3.0F/20.0
F)*temp453 − temp455) + temp451*temp457*(temp129*v[t1][i1 − 1][i2 + 3][i3] − tem
p132*v[t1][i1 + 1][i2 + 3][i3] + temp134*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1
][i1 + 4][i2 + 3][i3] + temp458 − temp67*v[t1][i1 − 2][i2 + 3][i3] + (7.0F/12.0F
)*temp95) + temp456*(−temp116*v[t1][i1][i2 + 3][i3 − 2] + temp116*v[t1][i1][i2 +
 3][i3 + 2] + temp118*v[t1][i1][i2 + 3][i3 − 1] − temp118*v[t1][i1][i2 + 3][i3 +
 1] + temp190 + temp214)) − temp168*temp483*(temp483*(−4.0F/3.0F*temp107 + temp1
71 + (2.0F/5.0F)*temp177 + (1.0F/2.0F)*temp27 − 2.0F/15.0F*temp30 + temp484 − te
mp67*v[t1][i1][i2][i3 − 6]) + temp485*temp487*(−temp116*v[t1][i1 − 2][i2][i3 − 4
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] + temp116*v[t1][i1 + 2][i2][i3 − 4] + temp118*v[t1][i1 − 1][i2][i3 − 4] − temp
118*v[t1][i1 + 1][i2][i3 − 4] + temp21*v[t1][i1 − 3][i2][i3 − 4] − temp21*v[t1][
i1 + 3][i2][i3 − 4]) + temp485*temp488*(temp129*v[t1][i1][i2 − 1][i3 − 4] − temp
132*v[t1][i1][i2 + 1][i3 − 4] + temp134*v[t1][i1][i2 + 2][i3 − 4] − temp136*v[t1
][i1][i2 + 3][i3 − 4] + temp21*v[t1][i1][i2 + 4][i3 − 4] + temp484 − temp67*v[t1
][i1][i2 − 2][i3 − 4])) − temp168*temp497*temp499*(temp497*temp499*(temp171 − 3.
0F/4.0F*temp371 + (3.0F/20.0F)*temp396 − temp398 − temp494 + temp500) + temp497*
temp503*(temp129*v[t1][i1 + 3][i2 − 1][i3] − temp132*v[t1][i1 + 3][i2 + 1][i3] +
 temp134*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 3][i2 + 4][i3] + temp458 
+ temp502 − temp67*v[t1][i1 + 3][i2 − 2][i3]) + temp501*(temp129*v[t1][i1 + 3][i
2][i3 − 1] − temp132*v[t1][i1 + 3][i2][i3 + 1] + temp134*v[t1][i1 + 3][i2][i3 + 
2] + temp21*v[t1][i1 + 3][i2][i3 + 4] + temp220 + temp502 − temp67*v[t1][i1 + 3]
[i2][i3 − 2])) − temp168*temp505*temp507*(temp505*temp507*(temp171 − 4.0F/3.0F*t
emp406 + (2.0F/5.0F)*temp440 + (1.0F/2.0F)*temp48 + temp509 − 2.0F/15.0F*temp51 
− temp67*v[t1][i1][i2 − 6][i3]) + temp507*temp508*(−temp116*v[t1][i1 − 2][i2 − 4
][i3] + temp116*v[t1][i1 + 2][i2 − 4][i3] + temp118*v[t1][i1 − 1][i2 − 4][i3] − 
temp118*v[t1][i1 + 1][i2 − 4][i3] + temp21*v[t1][i1 − 3][i2 − 4][i3] − temp21*v[
t1][i1 + 3][i2 − 4][i3]) + temp510*(temp129*v[t1][i1][i2 − 4][i3 − 1] − temp132*
v[t1][i1][i2 − 4][i3 + 1] + temp134*v[t1][i1][i2 − 4][i3 + 2] − temp136*v[t1][i1
][i2 − 4][i3 + 3] + temp21*v[t1][i1][i2 − 4][i3 + 4] + temp509 − temp67*v[t1][i1
][i2 − 4][i3 − 2])) + temp170*temp283*(temp170*((2.0F/5.0F)*temp178 + temp193 + 
temp223 − 4.0F/3.0F*temp27 + (1.0F/2.0F)*temp30 + temp304 − temp67*v[t1][i1][i2]
[i3 − 5]) + temp183*(temp129*v[t1][i1][i2 − 1][i3 − 3] − temp132*v[t1][i1][i2 + 
1][i3 − 3] + temp134*v[t1][i1][i2 + 2][i3 − 3] − temp136*v[t1][i1][i2 + 3][i3 − 
3] + temp193 + temp21*v[t1][i1][i2 + 4][i3 − 3] − temp67*v[t1][i1][i2 − 2][i3 − 
3]) + temp192*(−temp116*v[t1][i1 − 2][i2][i3 − 3] + temp116*v[t1][i1 + 2][i2][i3
 − 3] + temp118*v[t1][i1 − 1][i2][i3 − 3] − temp118*v[t1][i1 + 1][i2][i3 − 3] − 
temp21*v[t1][i1 + 3][i2][i3 − 3] + temp289)) − temp20*temp99 − temp222*temp307*(
temp222*((2.0F/5.0F)*temp107 + temp110 + temp238 − 4.0F/3.0F*temp30 + temp326 − 
2.0F/15.0F*temp34 − temp67*v[t1][i1][i2][i3 − 4]) + temp227*(temp129*v[t1][i1][i
2 − 1][i3 − 2] − temp132*v[t1][i1][i2 + 1][i3 − 2] + temp134*v[t1][i1][i2 + 2][i
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3 − 2] − temp136*v[t1][i1][i2 + 3][i3 − 2] + temp21*v[t1][i1][i2 + 4][i3 − 2] + 
temp238 + temp489) + temp237*(temp118*v[t1][i1 − 1][i2][i3 − 2] − temp118*v[t1][
i1 + 1][i2][i3 − 2] + temp21*v[t1][i1 − 3][i2][i3 − 2] − temp21*v[t1][i1 + 3][i2
][i3 − 2] + temp313 + temp381)) − temp246*temp350*(temp246*(−2.0F/15.0F*temp143 
+ temp146 + temp261 + temp369 − 4.0F/3.0F*temp38 − temp67*v[t1][i1][i2][i3 − 1] 
+ (1.0F/2.0F)*temp91) + temp250*(temp129*v[t1][i1][i2 − 1][i3 + 1] + temp134*v[t
1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 3][i3 + 1] + temp21*v[t1][i1][i2
 + 4][i3 + 1] + temp261 + temp491 − temp67*v[t1][i1][i2 − 2][i3 + 1]) + temp260*
(−temp116*v[t1][i1 − 2][i2][i3 + 1] + temp116*v[t1][i1 + 2][i2][i3 + 1] + temp21
*v[t1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 + 3][i2][i3 + 1] + temp336 + temp35
7)) + temp283*temp285*temp287*(temp288*(−temp116*v[t1][i1 − 3][i2][i3 − 2] + tem
p116*v[t1][i1 − 3][i2][i3 + 2] + temp118*v[t1][i1 − 3][i2][i3 − 1] − temp118*v[t
1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 − 3][i2][i3 + 3] + temp289) + temp296*(
−temp116*v[t1][i1 − 3][i2 − 2][i3] + temp116*v[t1][i1 − 3][i2 + 2][i3] + temp118
*v[t1][i1 − 3][i2 − 1][i3] − temp118*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1
 − 3][i2 + 3][i3] + temp297) + temp303*((2.0F/5.0F)*temp281 + temp304 + temp305 
+ temp306 − temp67*v[t1][i1 − 5][i2][i3] + (1.0F/2.0F)*temp72 − 4.0F/3.0F*temp87
)) + temp283*temp432*temp434*(temp435*(temp304 + (2.0F/5.0F)*temp441 + temp446 +
 temp464 − 4.0F/3.0F*temp48 + (1.0F/2.0F)*temp51 − temp67*v[t1][i1][i2 − 5][i3])
 + temp443*(temp129*v[t1][i1][i2 − 3][i3 − 1] − temp132*v[t1][i1][i2 − 3][i3 + 1
] + temp134*v[t1][i1][i2 − 3][i3 + 2] − temp136*v[t1][i1][i2 − 3][i3 + 3] + temp
21*v[t1][i1][i2 − 3][i3 + 4] + temp446 − temp67*v[t1][i1][i2 − 3][i3 − 2]) + tem
p445*(−temp116*v[t1][i1 − 2][i2 − 3][i3] + temp116*v[t1][i1 + 2][i2 − 3][i3] + t
emp118*v[t1][i1 − 1][i2 − 3][i3] − temp118*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[
t1][i1 + 3][i2 − 3][i3] + temp297)) − temp307*temp309*temp311*(temp312*(temp118*
v[t1][i1 − 2][i2][i3 − 1] − temp118*v[t1][i1 − 2][i2][i3 + 1] + temp21*v[t1][i1 
− 2][i2][i3 − 3] − temp21*v[t1][i1 − 2][i2][i3 + 3] + temp313 + temp314) + temp3
16*(temp118*v[t1][i1 − 2][i2 − 1][i3] − temp118*v[t1][i1 − 2][i2 + 1][i3] + temp
21*v[t1][i1 − 2][i2 − 3][i3] − temp21*v[t1][i1 − 2][i2 + 3][i3] + temp319 + temp
323) + temp325*((2.0F/5.0F)*temp282 + temp326 + temp327 + temp328 − temp67*v[t1]
[i1 − 4][i2][i3] − 4.0F/3.0F*temp72 − 2.0F/15.0F*temp75)) − temp307*temp460*temp
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462*(temp463*(temp326 + (2.0F/5.0F)*temp406 + temp409 + temp468 − 4.0F/3.0F*temp
51 − 2.0F/15.0F*temp55 − temp67*v[t1][i1][i2 − 4][i3]) + temp465*(temp129*v[t1][
i1][i2 − 2][i3 − 1] − temp132*v[t1][i1][i2 − 2][i3 + 1] + temp134*v[t1][i1][i2 −
 2][i3 + 2] − temp136*v[t1][i1][i2 − 2][i3 + 3] + temp21*v[t1][i1][i2 − 2][i3 + 
4] + temp468 + temp489) + temp467*(temp118*v[t1][i1 − 1][i2 − 2][i3] − temp118*v
[t1][i1 + 1][i2 − 2][i3] + temp21*v[t1][i1 − 3][i2 − 2][i3] − temp21*v[t1][i1 + 
3][i2 − 2][i3] + temp319 + temp387)) + temp329*temp331*temp333*(temp334*(−temp11
6*v[t1][i1 − 1][i2][i3 − 2] + temp116*v[t1][i1 − 1][i2][i3 + 2] + temp21*v[t1][i
1 − 1][i2][i3 − 3] − temp21*v[t1][i1 − 1][i2][i3 + 3] + temp335 − temp336) + tem
p338*(−temp116*v[t1][i1 − 1][i2 − 2][i3] + temp116*v[t1][i1 − 1][i2 + 2][i3] + t
emp21*v[t1][i1 − 1][i2 − 3][i3] − temp21*v[t1][i1 − 1][i2 + 3][i3] + temp342 − t
emp344) + temp347*(temp348 + temp349 − temp67*v[t1][i1 − 3][i2][i3] + (1.0F/2.0F
)*temp75 − 2.0F/15.0F*temp78 + (2.0F/5.0F)*temp87 + temp90)) + temp329*temp400*t
emp402*(temp403*(temp348 + temp413 + (2.0F/5.0F)*temp48 + (1.0F/2.0F)*temp55 − 2
.0F/15.0F*temp59 + temp62 − temp67*v[t1][i1][i2 − 3][i3]) + temp410*(−temp132*v[
t1][i1][i2 − 1][i3 + 1] + temp134*v[t1][i1][i2 − 1][i3 + 2] − temp136*v[t1][i1][
i2 − 1][i3 + 3] + temp21*v[t1][i1][i2 − 1][i3 + 4] + temp413 + temp490 − temp67*
v[t1][i1][i2 − 1][i3 − 2]) + temp412*(−temp116*v[t1][i1 − 2][i2 − 1][i3] + temp1
16*v[t1][i1 + 2][i2 − 1][i3] + temp21*v[t1][i1 − 3][i2 − 1][i3] − temp21*v[t1][i
1 + 3][i2 − 1][i3] + temp342 − temp363)) − temp350*temp352*temp354*(temp355*(−te
mp116*v[t1][i1 + 1][i2][i3 − 2] + temp116*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t
1][i1 + 1][i2][i3 − 3] − temp21*v[t1][i1 + 1][i2][i3 + 3] + temp356 + temp357) +
 temp359*(−temp116*v[t1][i1 + 1][i2 − 2][i3] + temp116*v[t1][i1 + 1][i2 + 2][i3]
 + temp21*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[t1][i1 + 1][i2 + 3][i3] + temp363
 + temp365) + temp368*(temp369 + temp370 − 2.0F/15.0F*temp371 + temp374 − temp67
*v[t1][i1 − 1][i2][i3] − 4.0F/3.0F*temp78 + (1.0F/2.0F)*temp81)) − temp350*temp4
72*temp474*(temp475*(temp369 − 2.0F/15.0F*temp421 + temp424 + temp479 − 4.0F/3.0
F*temp59 − temp67*v[t1][i1][i2 − 1][i3] + (1.0F/2.0F)*temp95) + temp476*(temp129
*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1][i2 + 1][i3 + 2] − temp136*v[t1][i
1][i2 + 1][i3 + 3] + temp21*v[t1][i1][i2 + 1][i3 + 4] + temp479 + temp491 − temp
67*v[t1][i1][i2 + 1][i3 − 2]) + temp478*(−temp116*v[t1][i1 − 2][i2 + 1][i3] + te
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mp116*v[t1][i1 + 2][i2 + 1][i3] + temp21*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1
][i1 + 3][i2 + 1][i3] + temp344 + temp365)) + temp375*temp377*temp379*(temp380*(
temp118*v[t1][i1 + 2][i2][i3 − 1] − temp118*v[t1][i1 + 2][i2][i3 + 1] + temp21*v
[t1][i1 + 2][i2][i3 − 3] − temp21*v[t1][i1 + 2][i2][i3 + 3] − temp381 + temp382)
 + temp384*(temp118*v[t1][i1 + 2][i2 − 1][i3] − temp118*v[t1][i1 + 2][i2 + 1][i3
] + temp21*v[t1][i1 + 2][i2 − 3][i3] − temp21*v[t1][i1 + 2][i2 + 3][i3] − temp38
7 + temp391) + temp393*((1.0F/2.0F)*temp371 + temp394 + temp395 − 2.0F/15.0F*tem
p396 + temp398 + (2.0F/5.0F)*temp75 − 4.0F/3.0F*temp81)) + temp375*temp417*temp4
19*(temp420*(temp394 + (1.0F/2.0F)*temp421 + temp428 − 2.0F/15.0F*temp453 + temp
455 + (2.0F/5.0F)*temp55 − 4.0F/3.0F*temp95) + temp425*(temp129*v[t1][i1][i2 + 2
][i3 − 1] − temp132*v[t1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 2][i3 + 3
] + temp21*v[t1][i1][i2 + 2][i3 + 4] + temp428 + temp492 − temp67*v[t1][i1][i2 +
 2][i3 − 2]) + temp427*(temp118*v[t1][i1 − 1][i2 + 2][i3] − temp118*v[t1][i1 + 1
][i2 + 2][i3] + temp21*v[t1][i1 − 3][i2 + 2][i3] − temp21*v[t1][i1 + 3][i2 + 2][
i3] − temp323 + temp391)) − temp43*temp99;
                  float temp514 = temp12*u[t1][i1][i2 − 2][i3];
                  float temp516 = temp12*u[t1][i1][i2 − 1][i3];
                  float temp517 = (3.0F/4.0F)*temp516;
                  float temp519 = temp12*u[t1][i1][i2 + 1][i3];
                  float temp520 = (3.0F/4.0F)*temp519;
                  float temp522 = temp12*u[t1][i1][i2 + 2][i3];
                  float temp524 = temp21*u[t1][i1][i2 + 3][i3];
                  float temp525 = temp21*u[t1][i1][i2 − 3][i3] − 3.0F/20.0F*temp
514 + temp517 − temp520 + (3.0F/20.0F)*temp522 − temp524;
                  float temp526 = temp12*u[t1][i1][i2][i3];
                  float temp527 = (7.0F/12.0F)*temp526;
                  float temp530 = temp12*u[t1][i1 − 1][i2][i3];
                  float temp532 = temp12*u[t1][i1 + 1][i2][i3];
                  float temp534 = temp12*u[t1][i1 + 2][i2][i3];
                  float temp536 = temp12*u[t1][i1 + 3][i2][i3];
                  float temp538 = temp21*u[t1][i1 + 4][i2][i3];
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                  float temp539 = temp527 + (2.0F/5.0F)*temp530 − 4.0F/3.0F*temp
532 + (1.0F/2.0F)*temp534 − 2.0F/15.0F*temp536 + temp538 − temp67*u[t1][i1 − 2][
i2][i3];
                  float temp541 = temp12*u[t1][i1 − 2][i2][i3];
                  float temp542 = (3.0F/4.0F)*temp530;
                  float temp543 = (3.0F/4.0F)*temp532;
                  float temp544 = temp21*u[t1][i1 + 3][i2][i3];
                  float temp545 = temp21*u[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*te
mp534 − 3.0F/20.0F*temp541 + temp542 − temp543 − temp544;
                  float temp546 = temp12*u[t1][i1][i2 + 3][i3];
                  float temp548 = temp21*u[t1][i1][i2 + 4][i3];
                  float temp549 = (2.0F/5.0F)*temp516 − 4.0F/3.0F*temp519 + (1.0
F/2.0F)*temp522 + temp527 − 2.0F/15.0F*temp546 + temp548 − temp67*u[t1][i1][i2 −
 2][i3];
                  float temp550 = (3.0F/4.0F)*temp526;
                  float temp551 = −temp550;
                  float temp553 = temp12*u[t1][i1][i2 − 3][i3];
                  float temp554 = (3.0F/4.0F)*temp514;
                  float temp555 = (3.0F/20.0F)*temp519;
                  float temp556 = temp21*u[t1][i1][i2 + 2][i3];
                  float temp557 = temp21*u[t1][i1][i2 − 4][i3] + temp551 − 3.0F/
20.0F*temp553 + temp554 + temp555 − temp556;
                  float temp558 = (7.0F/12.0F)*temp516;
                  float temp561 = temp129*u[t1][i1 − 1][i2 − 1][i3];
                  float temp565 = −temp132*u[t1][i1 + 1][i2 − 1][i3] + temp134*u
[t1][i1 + 2][i2 − 1][i3] − temp136*u[t1][i1 + 3][i2 − 1][i3] + temp21*u[t1][i1 +
 4][i2 − 1][i3] + temp558 + temp561 − temp67*u[t1][i1 − 2][i2 − 1][i3];
                  float temp567 = temp12*u[t1][i1 − 3][i2][i3];
                  float temp568 = (3.0F/4.0F)*temp541;
                  float temp569 = (3.0F/20.0F)*temp532;
                  float temp570 = temp21*u[t1][i1 + 2][i2][i3];
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                  float temp571 = temp21*u[t1][i1 − 4][i2][i3] + temp551 − 3.0F/
20.0F*temp567 + temp568 + temp569 − temp570;
                  float temp572 = (7.0F/12.0F)*temp530;
                  float temp577 = −temp132*u[t1][i1 − 1][i2 + 1][i3] + temp134*u
[t1][i1 − 1][i2 + 2][i3] − temp136*u[t1][i1 − 1][i2 + 3][i3] + temp21*u[t1][i1 −
 1][i2 + 4][i3] + temp561 + temp572 − temp67*u[t1][i1 − 1][i2 − 2][i3];
                  float temp578 = (3.0F/20.0F)*temp526;
                  float temp579 = −temp578;
                  float temp580 = temp12*u[t1][i1][i2 + 4][i3];
                  float temp582 = temp21*u[t1][i1][i2 + 5][i3];
                  float temp583 = temp21*u[t1][i1][i2 − 1][i3] + temp520 − 3.0F/
4.0F*temp546 + temp579 + (3.0F/20.0F)*temp580 − temp582;
                  float temp584 = (7.0F/12.0F)*temp522;
                  float temp588 = temp134*u[t1][i1 + 2][i2 + 2][i3];
                  float temp590 = temp129*u[t1][i1 − 1][i2 + 2][i3] − temp132*u[
t1][i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 
4][i2 + 2][i3] + temp584 + temp588 − temp67*u[t1][i1 − 2][i2 + 2][i3];
                  float temp591 = temp12*u[t1][i1 + 4][i2][i3];
                  float temp593 = temp21*u[t1][i1 + 5][i2][i3];
                  float temp594 = temp21*u[t1][i1 − 1][i2][i3] − 3.0F/4.0F*temp5
36 + temp543 + temp579 + (3.0F/20.0F)*temp591 − temp593;
                  float temp595 = (7.0F/12.0F)*temp534;
                  float temp599 = temp129*u[t1][i1 + 2][i2 − 1][i3] − temp132*u[
t1][i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 
2][i2 + 4][i3] + temp588 + temp595 − temp67*u[t1][i1 + 2][i2 − 2][i3];
                  float temp600 = (1.0F/60.0F)*temp526;
                  float temp601 = −temp600;
                  float temp604 = temp12*u[t1][i1][i2 − 5][i3];
                  float temp605 = temp12*u[t1][i1][i2 − 4][i3];
                  float temp606 = (3.0F/20.0F)*temp516;
                  float temp607 = temp21*u[t1][i1][i2 − 6][i3] − temp554 + temp6

Oct 25, 16 15:19 Page 22/116tti_3d_so6.txt
01 − 3.0F/20.0F*temp604 + (3.0F/4.0F)*temp605 + temp606;
                  float temp608 = (7.0F/12.0F)*temp553;
                  float temp614 = temp129*u[t1][i1 − 1][i2 − 3][i3] − temp132*u[
t1][i1 + 1][i2 − 3][i3] + temp134*u[t1][i1 + 2][i2 − 3][i3] − temp136*u[t1][i1 +
 3][i2 − 3][i3] + temp21*u[t1][i1 + 4][i2 − 3][i3] + temp608 − temp67*u[t1][i1 −
 2][i2 − 3][i3];
                  float temp617 = temp12*u[t1][i1 − 5][i2][i3];
                  float temp618 = temp12*u[t1][i1 − 4][i2][i3];
                  float temp619 = (3.0F/20.0F)*temp530;
                  float temp620 = temp21*u[t1][i1 − 6][i2][i3] − temp568 + temp6
01 − 3.0F/20.0F*temp617 + (3.0F/4.0F)*temp618 + temp619;
                  float temp621 = (7.0F/12.0F)*temp567;
                  float temp627 = temp129*u[t1][i1 − 3][i2 − 1][i3] − temp132*u[
t1][i1 − 3][i2 + 1][i3] + temp134*u[t1][i1 − 3][i2 + 2][i3] − temp136*u[t1][i1 −
 3][i2 + 3][i3] + temp21*u[t1][i1 − 3][i2 + 4][i3] + temp621 − temp67*u[t1][i1 −
 3][i2 − 2][i3];
                  float temp628 = (3.0F/4.0F)*temp522;
                  float temp629 = temp12*u[t1][i1][i2 + 5][i3];
                  float temp630 = temp21*u[t1][i1][i2 + 6][i3];
                  float temp631 = −temp555 − 3.0F/4.0F*temp580 + temp600 + temp6
28 + (3.0F/20.0F)*temp629 − temp630;
                  float temp634 = −temp136*u[t1][i1 + 3][i2 + 3][i3];
                  float temp635 = temp129*u[t1][i1 − 1][i2 + 3][i3] − temp132*u[
t1][i1 + 1][i2 + 3][i3] + temp134*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 
4][i2 + 3][i3] + (7.0F/12.0F)*temp546 + temp634 − temp67*u[t1][i1 − 2][i2 + 3][i
3];
                  float temp636 = (3.0F/4.0F)*temp534;
                  float temp637 = temp12*u[t1][i1 + 5][i2][i3];
                  float temp638 = temp21*u[t1][i1 + 6][i2][i3];
                  float temp639 = −temp569 − 3.0F/4.0F*temp591 + temp600 + temp6
36 + (3.0F/20.0F)*temp637 − temp638;
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                  float temp640 = (7.0F/12.0F)*temp536;
                  float temp643 = temp129*u[t1][i1 + 3][i2 − 1][i3] − temp132*u[
t1][i1 + 3][i2 + 1][i3] + temp134*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 
3][i2 + 4][i3] + temp634 + temp640 − temp67*u[t1][i1 + 3][i2 − 2][i3];
                  float temp644 = temp21*u[t1][i1][i2 + 1][i3];
                  float temp645 = temp21*u[t1][i1][i2 − 5][i3] − temp517 + (3.0F
/4.0F)*temp553 + temp578 − 3.0F/20.0F*temp605 − temp644;
                  float temp646 = (7.0F/12.0F)*temp514;
                  float temp648 = −temp67*u[t1][i1 − 2][i2 − 2][i3];
                  float temp650 = temp129*u[t1][i1 − 1][i2 − 2][i3] − temp132*u[
t1][i1 + 1][i2 − 2][i3] + temp134*u[t1][i1 + 2][i2 − 2][i3] − temp136*u[t1][i1 +
 3][i2 − 2][i3] + temp21*u[t1][i1 + 4][i2 − 2][i3] + temp646 + temp648;
                  float temp651 = temp21*u[t1][i1 + 1][i2][i3];
                  float temp652 = temp21*u[t1][i1 − 5][i2][i3] − temp542 + (3.0F
/4.0F)*temp567 + temp578 − 3.0F/20.0F*temp618 − temp651;
                  float temp653 = (7.0F/12.0F)*temp541;
                  float temp655 = temp129*u[t1][i1 − 2][i2 − 1][i3] − temp132*u[
t1][i1 − 2][i2 + 1][i3] + temp134*u[t1][i1 − 2][i2 + 2][i3] − temp136*u[t1][i1 −
 2][i2 + 3][i3] + temp21*u[t1][i1 − 2][i2 + 4][i3] + temp648 + temp653;
                  float temp656 = temp21*u[t1][i1][i2 − 2][i3] + (3.0F/20.0F)*te
mp546 − temp548 + temp550 − temp606 − temp628;
                  float temp657 = (7.0F/12.0F)*temp519;
                  float temp659 = −temp132*u[t1][i1 + 1][i2 + 1][i3];
                  float temp660 = temp129*u[t1][i1 − 1][i2 + 1][i3] + temp134*u[
t1][i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 3][i2 + 1][i3] + temp21*u[t1][i1 + 
4][i2 + 1][i3] + temp657 + temp659 − temp67*u[t1][i1 − 2][i2 + 1][i3];
                  float temp661 = temp21*u[t1][i1 − 2][i2][i3] + (3.0F/20.0F)*te
mp536 − temp538 + temp550 − temp619 − temp636;
                  float temp662 = (7.0F/12.0F)*temp532;
                  float temp663 = temp129*u[t1][i1 + 1][i2 − 1][i3] + temp134*u[
t1][i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 1][i2 + 3][i3] + temp21*u[t1][i1 + 
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1][i2 + 4][i3] + temp659 + temp662 − temp67*u[t1][i1 + 1][i2 − 2][i3];
                  float temp664 = −temp116*u[t1][i1 − 4][i2 − 2][i3] + temp116*u
[t1][i1 − 4][i2 + 2][i3] + temp118*u[t1][i1 − 4][i2 − 1][i3] − temp118*u[t1][i1 
− 4][i2 + 1][i3] + temp21*u[t1][i1 − 4][i2 − 3][i3] − temp21*u[t1][i1 − 4][i2 + 
3][i3];
                  float temp665 = −2.0F/15.0F*temp530 + (1.0F/2.0F)*temp541 − 4.
0F/3.0F*temp567 + temp600 + (2.0F/5.0F)*temp617 + (7.0F/12.0F)*temp618 − temp67*
u[t1][i1 − 6][i2][i3];
                  float temp666 = −temp116*u[t1][i1 − 2][i2 − 4][i3] + temp116*u
[t1][i1 + 2][i2 − 4][i3] + temp118*u[t1][i1 − 1][i2 − 4][i3] − temp118*u[t1][i1 
+ 1][i2 − 4][i3] + temp21*u[t1][i1 − 3][i2 − 4][i3] − temp21*u[t1][i1 + 3][i2 − 
4][i3];
                  float temp667 = (7.0F/12.0F)*temp605;
                  float temp668 = (1.0F/2.0F)*temp514 − 2.0F/15.0F*temp516 − 4.0
F/3.0F*temp553 + temp600 + (2.0F/5.0F)*temp604 + temp667 − temp67*u[t1][i1][i2 −
 6][i3];
                  float temp669 = temp21*u[t1][i1 − 3][i2 − 3][i3];
                  float temp670 = −temp116*u[t1][i1 − 3][i2 − 2][i3] + temp116*u
[t1][i1 − 3][i2 + 2][i3] + temp118*u[t1][i1 − 3][i2 − 1][i3] − temp118*u[t1][i1 
− 3][i2 + 1][i3] − temp21*u[t1][i1 − 3][i2 + 3][i3] + temp669;
                  float temp671 = −2.0F/15.0F*temp526;
                  float temp672 = (1.0F/2.0F)*temp530 − 4.0F/3.0F*temp541 + (2.0
F/5.0F)*temp618 + temp621 + temp651 − temp67*u[t1][i1 − 5][i2][i3] + temp671;
                  float temp673 = −temp116*u[t1][i1 − 2][i2 − 3][i3] + temp116*u
[t1][i1 + 2][i2 − 3][i3] + temp118*u[t1][i1 − 1][i2 − 3][i3] − temp118*u[t1][i1 
+ 1][i2 − 3][i3] − temp21*u[t1][i1 + 3][i2 − 3][i3] + temp669;
                  float temp674 = −4.0F/3.0F*temp514 + (1.0F/2.0F)*temp516 + (2.
0F/5.0F)*temp605 + temp608 + temp644 − temp67*u[t1][i1][i2 − 5][i3] + temp671;
                  float temp675 = −temp116*u[t1][i1 − 2][i2 − 2][i3];
                  float temp676 = temp116*u[t1][i1 + 2][i2 − 2][i3];
                  float temp677 = temp118*u[t1][i1 − 1][i2 − 2][i3] − temp118*u[
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t1][i1 + 1][i2 − 2][i3] + temp21*u[t1][i1 − 3][i2 − 2][i3] − temp21*u[t1][i1 + 3
][i2 − 2][i3] + temp675 + temp676;
                  float temp678 = (1.0F/2.0F)*temp526;
                  float temp679 = −4.0F/3.0F*temp516 − 2.0F/15.0F*temp519 + (2.0
F/5.0F)*temp553 + temp556 + temp646 − temp67*u[t1][i1][i2 − 4][i3] + temp678;
                  float temp680 = temp118*u[t1][i1 − 1][i2 − 1][i3];
                  float temp681 = temp118*u[t1][i1 + 1][i2 − 1][i3];
                  float temp682 = −temp116*u[t1][i1 − 2][i2 − 1][i3] + temp116*u
[t1][i1 + 2][i2 − 1][i3] + temp21*u[t1][i1 − 3][i2 − 1][i3] − temp21*u[t1][i1 + 
3][i2 − 1][i3] + temp680 − temp681;
                  float temp683 = −4.0F/3.0F*temp526;
                  float temp684 = (2.0F/5.0F)*temp514 + (1.0F/2.0F)*temp519 − 2.
0F/15.0F*temp522 + temp524 + temp558 − temp67*u[t1][i1][i2 − 3][i3] + temp683;
                  float temp685 = temp118*u[t1][i1 − 1][i2 + 1][i3];
                  float temp686 = −temp118*u[t1][i1 + 1][i2 + 1][i3];
                  float temp687 = −temp116*u[t1][i1 − 2][i2 + 1][i3] + temp116*u
[t1][i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 − 3][i2 + 1][i3] − temp21*u[t1][i1 + 
3][i2 + 1][i3] + temp685 + temp686;
                  float temp688 = (2.0F/5.0F)*temp526;
                  float temp689 = −4.0F/3.0F*temp522 + (1.0F/2.0F)*temp546 − 2.0
F/15.0F*temp580 + temp582 + temp657 − temp67*u[t1][i1][i2 − 1][i3] + temp688;
                  float temp690 = temp116*u[t1][i1 − 2][i2 + 2][i3];
                  float temp691 = temp116*u[t1][i1 + 2][i2 + 2][i3];
                  float temp692 = temp118*u[t1][i1 − 1][i2 + 2][i3] − temp118*u[
t1][i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 − 3][i2 + 2][i3] − temp21*u[t1][i1 + 3
][i2 + 2][i3] − temp690 + temp691;
                  float temp693 = −1.0F/30.0F*temp526;
                  float temp694 = (2.0F/5.0F)*temp519 − 4.0F/3.0F*temp546 + (1.0
F/2.0F)*temp580 + temp584 − 2.0F/15.0F*temp629 + temp630 + temp693;
                  float temp695 = temp118*u[t1][i1 − 2][i2 − 1][i3] − temp118*u[
t1][i1 − 2][i2 + 1][i3] + temp21*u[t1][i1 − 2][i2 − 3][i3] − temp21*u[t1][i1 − 2
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][i2 + 3][i3] + temp675 + temp690;
                  float temp696 = −4.0F/3.0F*temp530 − 2.0F/15.0F*temp532 + (2.0
F/5.0F)*temp567 + temp570 + temp653 − temp67*u[t1][i1 − 4][i2][i3] + temp678;
                  float temp697 = −temp116*u[t1][i1 − 1][i2 − 2][i3] + temp116*u
[t1][i1 − 1][i2 + 2][i3] + temp21*u[t1][i1 − 1][i2 − 3][i3] − temp21*u[t1][i1 − 
1][i2 + 3][i3] + temp680 − temp685;
                  float temp698 = (1.0F/2.0F)*temp532 − 2.0F/15.0F*temp534 + (2.
0F/5.0F)*temp541 + temp544 + temp572 − temp67*u[t1][i1 − 3][i2][i3] + temp683;
                  float temp699 = −temp116*u[t1][i1 + 1][i2 − 2][i3] + temp116*u
[t1][i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 + 1][i2 − 3][i3] − temp21*u[t1][i1 + 
1][i2 + 3][i3] + temp681 + temp686;
                  float temp700 = −4.0F/3.0F*temp534 + (1.0F/2.0F)*temp536 − 2.0
F/15.0F*temp591 + temp593 + temp662 − temp67*u[t1][i1 − 1][i2][i3] + temp688;
                  float temp701 = temp118*u[t1][i1 + 2][i2 − 1][i3] − temp118*u[
t1][i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 + 2][i2 − 3][i3] − temp21*u[t1][i1 + 2
][i2 + 3][i3] − temp676 + temp691;
                  float temp702 = (2.0F/5.0F)*temp532 − 4.0F/3.0F*temp536 + (1.0
F/2.0F)*temp591 + temp595 − 2.0F/15.0F*temp637 + temp638 + temp693;
                  float temp703 = temp12*u[t1][i1][i2][i3 − 3];
                  float temp704 = temp12*u[t1][i1][i2][i3 − 2];
                  float temp705 = temp12*u[t1][i1][i2][i3 − 1];
                  float temp706 = (3.0F/4.0F)*temp705;
                  float temp707 = temp12*u[t1][i1][i2][i3 + 1];
                  float temp708 = (3.0F/4.0F)*temp707;
                  float temp709 = temp12*u[t1][i1][i2][i3 + 2];
                  float temp710 = temp12*u[t1][i1][i2][i3 + 3];
                  float temp711 = (1.0F/60.0F)*temp710;
                  float temp712 = temp20*temp42;
                  float temp713 = temp19*temp20;
                  float temp714 = temp12*u[t1][i1][i2][i3 + 4];
                  float temp715 = (1.0F/60.0F)*temp714;
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                  float temp716 = 2.91666666666667e−1F*temp12*(−temp16*(temp527 
− 1.0F/30.0F*temp704 + (2.0F/5.0F)*temp705 − 4.0F/3.0F*temp707 + (1.0F/2.0F)*tem
p709 − 2.0F/15.0F*temp710 + temp715) + temp545*temp713 + temp549*temp712);
                  float temp717 = temp12*u[t1][i1][i2][i3 − 4];
                  float temp718 = (3.0F/4.0F)*temp704;
                  float temp719 = (3.0F/20.0F)*temp707;
                  float temp720 = (1.0F/60.0F)*temp709;
                  float temp721 = temp102*temp112;
                  float temp725 = temp118*u[t1][i1][i2 − 1][i3 − 1];
                  float temp727 = temp118*u[t1][i1][i2 + 1][i3 − 1];
                  float temp730 = temp102*temp125;
                  float temp731 = (7.0F/12.0F)*temp705;
                  float temp734 = temp129*u[t1][i1 − 1][i2][i3 − 1];
                  float temp738 = temp12*u[t1][i1][i2][i3 + 5];
                  float temp739 = (1.0F/60.0F)*temp738;
                  float temp740 = temp140*temp148;
                  float temp743 = temp116*u[t1][i1][i2 − 2][i3 + 2];
                  float temp747 = temp116*u[t1][i1][i2 + 2][i3 + 2];
                  float temp749 = temp140*temp159;
                  float temp750 = (7.0F/12.0F)*temp709;
                  float temp755 = temp134*u[t1][i1 + 2][i2][i3 + 2];
                  float temp757 = temp12*u[t1][i1][i2][i3 − 6];
                  float temp758 = temp12*u[t1][i1][i2][i3 − 5];
                  float temp759 = (3.0F/20.0F)*temp705;
                  float temp760 = temp170*temp181;
                  float temp761 = temp21*u[t1][i1][i2 − 3][i3 − 3];
                  float temp767 = temp21*u[t1][i1][i2 + 3][i3 − 3];
                  float temp768 = temp170*temp191;
                  float temp769 = (7.0F/12.0F)*temp703;
                  float temp775 = (3.0F/4.0F)*temp709;
                  float temp776 = temp21*u[t1][i1][i2][i3 + 6];
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                  float temp778 = temp21*u[t1][i1][i2 − 3][i3 + 3];
                  float temp783 = −temp21*u[t1][i1][i2 + 3][i3 + 3];
                  float temp788 = −temp136*u[t1][i1 + 3][i2][i3 + 3];
                  float temp789 = (1.0F/60.0F)*temp707;
                  float temp790 = temp222*temp225;
                  float temp793 = −temp116*u[t1][i1][i2 − 2][i3 − 2];
                  float temp797 = temp116*u[t1][i1][i2 + 2][i3 − 2];
                  float temp799 = temp222*temp236;
                  float temp800 = (7.0F/12.0F)*temp704;
                  float temp802 = −temp67*u[t1][i1 − 2][i2][i3 − 2];
                  float temp807 = temp246*temp248;
                  float temp811 = temp118*u[t1][i1][i2 − 1][i3 + 1];
                  float temp813 = −temp118*u[t1][i1][i2 + 1][i3 + 1];
                  float temp816 = temp246*temp259;
                  float temp817 = (7.0F/12.0F)*temp707;
                  float temp821 = −temp132*u[t1][i1 + 1][i2][i3 + 1];
                  float temp824 = temp21*u[t1][i1 − 3][i2][i3 − 3];
                  float temp830 = temp288*temp295;
                  float temp831 = temp287*temp288;
                  float temp832 = −temp116*u[t1][i1 − 2][i2][i3 − 2];
                  float temp833 = temp116*u[t1][i1 − 2][i2][i3 + 2];
                  float temp834 = temp312*temp315;
                  float temp835 = temp311*temp312;
                  float temp836 = temp118*u[t1][i1 − 1][i2][i3 − 1];
                  float temp837 = temp118*u[t1][i1 − 1][i2][i3 + 1];
                  float temp838 = temp334*temp337;
                  float temp839 = temp333*temp334;
                  float temp840 = temp118*u[t1][i1 + 1][i2][i3 − 1];
                  float temp841 = −temp118*u[t1][i1 + 1][i2][i3 + 1];
                  float temp842 = temp355*temp358;
                  float temp843 = temp354*temp355;
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                  float temp844 = temp116*u[t1][i1 + 2][i2][i3 − 2];
                  float temp845 = temp116*u[t1][i1 + 2][i2][i3 + 2];
                  float temp846 = temp380*temp383;
                  float temp847 = temp379*temp380;
                  float temp848 = temp400*temp410;
                  float temp849 = temp410*temp411;
                  float temp850 = temp417*temp425;
                  float temp851 = temp425*temp426;
                  float temp852 = temp432*temp443;
                  float temp853 = temp443*temp444;
                  float temp854 = temp460*temp465;
                  float temp855 = temp465*temp466;
                  float temp856 = temp472*temp476;
                  float temp857 = temp476*temp477;
                  float temp858 = (7.0F/12.0F)*temp717;
                  float temp859 = −temp67*u[t1][i1][i2 − 2][i3 − 2];
                  float temp860 = temp129*u[t1][i1][i2 − 1][i3 − 1];
                  float temp861 = −temp132*u[t1][i1][i2 + 1][i3 + 1];
                  float temp862 = temp134*u[t1][i1][i2 + 2][i3 + 2];
                  float temp863 = −temp100*temp113*(−temp113*(temp551 − 3.0F/20.
0F*temp703 + (1.0F/60.0F)*temp717 + temp718 + temp719 − temp720) + temp721*(−tem
p116*u[t1][i1][i2 − 2][i3 − 1] + temp116*u[t1][i1][i2 + 2][i3 − 1] + temp21*u[t1
][i1][i2 − 3][i3 − 1] − temp21*u[t1][i1][i2 + 3][i3 − 1] + temp725 − temp727) + 
temp730*(−temp132*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1 + 2][i2][i3 − 1] 
− temp136*u[t1][i1 + 3][i2][i3 − 1] + temp21*u[t1][i1 + 4][i2][i3 − 1] − temp67*
u[t1][i1 − 2][i2][i3 − 1] + temp731 + temp734)) + temp100*temp249*(−temp249*(tem
p550 + (1.0F/60.0F)*temp704 + (3.0F/20.0F)*temp710 − temp715 − temp759 − temp775
) + temp807*(−temp116*u[t1][i1][i2 − 2][i3 + 1] + temp116*u[t1][i1][i2 + 2][i3 +
 1] + temp21*u[t1][i1][i2 − 3][i3 + 1] − temp21*u[t1][i1][i2 + 3][i3 + 1] + temp
811 + temp813) + temp816*(temp129*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 +
 2][i2][i3 + 1] − temp136*u[t1][i1 + 3][i2][i3 + 1] + temp21*u[t1][i1 + 4][i2][i
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3 + 1] − temp67*u[t1][i1 − 2][i2][i3 + 1] + temp817 + temp821)) + temp100*temp33
3*temp334*(−temp331*(−temp132*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 − 1][
i2][i3 + 2] − temp136*u[t1][i1 − 1][i2][i3 + 3] + temp21*u[t1][i1 − 1][i2][i3 + 
4] + temp572 − temp67*u[t1][i1 − 1][i2][i3 − 2] + temp734) + temp571*temp839 + t
emp577*temp838) + temp100*temp337*(−temp333*temp577 + temp337*temp571) − temp100
*temp354*temp355*(−temp352*(temp129*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1
 + 1][i2][i3 + 2] − temp136*u[t1][i1 + 1][i2][i3 + 3] + temp21*u[t1][i1 + 1][i2]
[i3 + 4] + temp662 − temp67*u[t1][i1 + 1][i2][i3 − 2] + temp821) + temp661*temp8
43 + temp663*temp842) − temp100*temp358*(−temp354*temp663 + temp358*temp661) + t
emp100*temp400*temp410*(−temp402*(−temp116*u[t1][i1][i2 − 1][i3 − 2] + temp116*u
[t1][i1][i2 − 1][i3 + 2] + temp21*u[t1][i1][i2 − 1][i3 − 3] − temp21*u[t1][i1][i
2 − 1][i3 + 3] + temp725 − temp811) + temp557*temp848 + temp565*temp849) − temp1
00*temp411*(temp400*temp565 − temp411*temp557) − temp100*temp472*temp476*(−temp4
74*(−temp116*u[t1][i1][i2 + 1][i3 − 2] + temp116*u[t1][i1][i2 + 1][i3 + 2] + tem
p21*u[t1][i1][i2 + 1][i3 − 3] − temp21*u[t1][i1][i2 + 1][i3 + 3] + temp727 + tem
p813) + temp656*temp856 + temp660*temp857) + temp100*temp477*(temp472*temp660 − 
temp477*temp656) − temp113*temp329*(−temp113*(temp683 − 1.0F/30.0F*temp703 + (2.
0F/5.0F)*temp704 + (1.0F/2.0F)*temp707 − 2.0F/15.0F*temp709 + temp711 + temp731)
 + temp721*(−temp132*u[t1][i1][i2 + 1][i3 − 1] + temp134*u[t1][i1][i2 + 2][i3 − 
1] − temp136*u[t1][i1][i2 + 3][i3 − 1] + temp21*u[t1][i1][i2 + 4][i3 − 1] − temp
67*u[t1][i1][i2 − 2][i3 − 1] + temp731 + temp860) + temp730*(−temp116*u[t1][i1 −
 2][i2][i3 − 1] + temp116*u[t1][i1 + 2][i2][i3 − 1] + temp21*u[t1][i1 − 3][i2][i
3 − 1] − temp21*u[t1][i1 + 3][i2][i3 − 1] + temp836 − temp840)) − temp13*temp19*
temp20*(−temp16*((1.0F/60.0F)*temp703 − 3.0F/20.0F*temp704 + temp706 − temp708 +
 (3.0F/20.0F)*temp709 − temp711) + temp525*temp712 + temp539*temp713) + temp13*t
emp19*(−temp19*temp549 + temp42*temp545) − temp13*temp42*(−temp19*temp525 + temp
42*temp539) − temp138*temp149*(−temp149*(temp579 + (1.0F/60.0F)*temp705 + temp70
8 − 3.0F/4.0F*temp710 + (3.0F/20.0F)*temp714 − temp739) + temp740*(temp118*u[t1]
[i1][i2 − 1][i3 + 2] − temp118*u[t1][i1][i2 + 1][i3 + 2] + temp21*u[t1][i1][i2 −
 3][i3 + 2] − temp21*u[t1][i1][i2 + 3][i3 + 2] − temp743 + temp747) + temp749*(t
emp129*u[t1][i1 − 1][i2][i3 + 2] − temp132*u[t1][i1 + 1][i2][i3 + 2] − temp136*u
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[t1][i1 + 3][i2][i3 + 2] + temp21*u[t1][i1 + 4][i2][i3 + 2] − temp67*u[t1][i1 − 
2][i2][i3 + 2] + temp750 + temp755)) + temp138*temp226*(−temp226*(temp578 + (3.0
F/4.0F)*temp703 − temp706 − 3.0F/20.0F*temp717 + (1.0F/60.0F)*temp758 − temp789)
 + temp790*(temp118*u[t1][i1][i2 − 1][i3 − 2] − temp118*u[t1][i1][i2 + 1][i3 − 2
] + temp21*u[t1][i1][i2 − 3][i3 − 2] − temp21*u[t1][i1][i2 + 3][i3 − 2] + temp79
3 + temp797) + temp799*(temp129*u[t1][i1 − 1][i2][i3 − 2] − temp132*u[t1][i1 + 1
][i2][i3 − 2] + temp134*u[t1][i1 + 2][i2][i3 − 2] − temp136*u[t1][i1 + 3][i2][i3
 − 2] + temp21*u[t1][i1 + 4][i2][i3 − 2] + temp800 + temp802)) − temp138*temp311
*temp312*(−temp309*(temp129*u[t1][i1 − 2][i2][i3 − 1] − temp132*u[t1][i1 − 2][i2
][i3 + 1] + temp134*u[t1][i1 − 2][i2][i3 + 2] − temp136*u[t1][i1 − 2][i2][i3 + 3
] + temp21*u[t1][i1 − 2][i2][i3 + 4] + temp653 + temp802) + temp652*temp835 + te
mp655*temp834) − temp138*temp315*(−temp311*temp655 + temp315*temp652) + temp138*
temp379*temp380*(−temp377*(temp129*u[t1][i1 + 2][i2][i3 − 1] − temp132*u[t1][i1 
+ 2][i2][i3 + 1] − temp136*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 2][i2][
i3 + 4] + temp595 − temp67*u[t1][i1 + 2][i2][i3 − 2] + temp755) + temp594*temp84
7 + temp599*temp846) + temp138*temp383*(−temp379*temp599 + temp383*temp594) + te
mp138*temp417*temp425*(−temp419*(temp118*u[t1][i1][i2 + 2][i3 − 1] − temp118*u[t
1][i1][i2 + 2][i3 + 1] + temp21*u[t1][i1][i2 + 2][i3 − 3] − temp21*u[t1][i1][i2 
+ 2][i3 + 3] + temp747 − temp797) + temp583*temp850 + temp590*temp851) − temp138
*temp426*(temp417*temp590 − temp426*temp583) − temp138*temp460*temp465*(−temp462
*(temp118*u[t1][i1][i2 − 2][i3 − 1] − temp118*u[t1][i1][i2 − 2][i3 + 1] + temp21
*u[t1][i1][i2 − 2][i3 − 3] − temp21*u[t1][i1][i2 − 2][i3 + 3] + temp743 + temp79
3) + temp645*temp854 + temp650*temp855) + temp138*temp466*(temp460*temp650 − tem
p466*temp645) − temp149*temp375*(−temp149*(temp693 + (2.0F/5.0F)*temp707 − 4.0F/
3.0F*temp710 + (1.0F/2.0F)*temp714 − 2.0F/15.0F*temp738 + temp750 + temp776) + t
emp740*(temp129*u[t1][i1][i2 − 1][i3 + 2] − temp132*u[t1][i1][i2 + 1][i3 + 2] − 
temp136*u[t1][i1][i2 + 3][i3 + 2] + temp21*u[t1][i1][i2 + 4][i3 + 2] − temp67*u[
t1][i1][i2 − 2][i3 + 2] + temp750 + temp862) + temp749*(temp118*u[t1][i1 − 1][i2
][i3 + 2] − temp118*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 − 3][i2][i3 + 2]
 − temp21*u[t1][i1 + 3][i2][i3 + 2] − temp833 + temp845)) + temp16*temp716 − tem
p168*temp182*(−temp182*(temp601 + (3.0F/4.0F)*temp717 − temp718 + (1.0F/60.0F)*t
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emp757 − 3.0F/20.0F*temp758 + temp759) + temp760*(−temp116*u[t1][i1][i2 − 2][i3 
− 3] + temp116*u[t1][i1][i2 + 2][i3 − 3] + temp118*u[t1][i1][i2 − 1][i3 − 3] − t
emp118*u[t1][i1][i2 + 1][i3 − 3] + temp761 − temp767) + temp768*(temp129*u[t1][i
1 − 1][i2][i3 − 3] − temp132*u[t1][i1 + 1][i2][i3 − 3] + temp134*u[t1][i1 + 2][i
2][i3 − 3] − temp136*u[t1][i1 + 3][i2][i3 − 3] + temp21*u[t1][i1 + 4][i2][i3 − 3
] − temp67*u[t1][i1 − 2][i2][i3 − 3] + temp769)) + temp168*temp207*(temp200*temp
206*(−temp116*u[t1][i1][i2 − 2][i3 + 3] + temp116*u[t1][i1][i2 + 2][i3 + 3] + te
mp118*u[t1][i1][i2 − 1][i3 + 3] − temp118*u[t1][i1][i2 + 1][i3 + 3] + temp778 + 
temp783) + temp200*temp215*(temp129*u[t1][i1 − 1][i2][i3 + 3] − temp132*u[t1][i1
 + 1][i2][i3 + 3] + temp134*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 4][i2]
[i3 + 3] − temp67*u[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)*temp710 + temp788) − 
temp207*(temp600 − 3.0F/4.0F*temp714 − temp719 + (3.0F/20.0F)*temp738 + temp775 
− temp776)) − temp168*temp272*temp273*(−temp270*(−temp116*u[t1][i1 − 4][i2][i3 −
 2] + temp116*u[t1][i1 − 4][i2][i3 + 2] + temp118*u[t1][i1 − 4][i2][i3 − 1] − te
mp118*u[t1][i1 − 4][i2][i3 + 1] + temp21*u[t1][i1 − 4][i2][i3 − 3] − temp21*u[t1
][i1 − 4][i2][i3 + 3]) + temp272*temp273*temp665 + temp273*temp274*temp664) − te
mp168*temp274*(−temp272*temp664 + temp274*temp665) + temp168*temp287*temp288*(−t
emp285*(temp129*u[t1][i1 − 3][i2][i3 − 1] − temp132*u[t1][i1 − 3][i2][i3 + 1] + 
temp134*u[t1][i1 − 3][i2][i3 + 2] − temp136*u[t1][i1 − 3][i2][i3 + 3] + temp21*u
[t1][i1 − 3][i2][i3 + 4] + temp621 − temp67*u[t1][i1 − 3][i2][i3 − 2]) + temp620
*temp831 + temp627*temp830) + temp168*temp295*(−temp287*temp627 + temp295*temp62
0) + temp168*temp432*temp443*(−temp434*(−temp116*u[t1][i1][i2 − 3][i3 − 2] + tem
p116*u[t1][i1][i2 − 3][i3 + 2] + temp118*u[t1][i1][i2 − 3][i3 − 1] − temp118*u[t
1][i1][i2 − 3][i3 + 1] + temp761 − temp778) + temp607*temp852 + temp614*temp853)
 − temp168*temp444*(temp432*temp614 − temp444*temp607) − temp168*temp449*temp456
*(temp449*temp456*temp631 − temp451*(−temp116*u[t1][i1][i2 + 3][i3 − 2] + temp11
6*u[t1][i1][i2 + 3][i3 + 2] + temp118*u[t1][i1][i2 + 3][i3 − 1] − temp118*u[t1][
i1][i2 + 3][i3 + 1] + temp767 + temp783) + temp456*temp457*temp635) + temp168*te
mp457*(temp449*temp635 − temp457*temp631) + temp168*temp485*(temp483*temp487*(−t
emp116*u[t1][i1 − 2][i2][i3 − 4] + temp116*u[t1][i1 + 2][i2][i3 − 4] + temp118*u
[t1][i1 − 1][i2][i3 − 4] − temp118*u[t1][i1 + 1][i2][i3 − 4] + temp21*u[t1][i1 −
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 3][i2][i3 − 4] − temp21*u[t1][i1 + 3][i2][i3 − 4]) + temp483*temp488*(temp129*u
[t1][i1][i2 − 1][i3 − 4] − temp132*u[t1][i1][i2 + 1][i3 − 4] + temp134*u[t1][i1]
[i2 + 2][i3 − 4] − temp136*u[t1][i1][i2 + 3][i3 − 4] + temp21*u[t1][i1][i2 + 4][
i3 − 4] − temp67*u[t1][i1][i2 − 2][i3 − 4] + temp858) − temp485*(temp600 − 4.0F/
3.0F*temp703 + (1.0F/2.0F)*temp704 − 2.0F/15.0F*temp705 − 1.0F/30.0F*temp757 + (
2.0F/5.0F)*temp758 + temp858)) − temp168*temp499*temp501*(−temp497*(temp129*u[t1
][i1 + 3][i2][i3 − 1] − temp132*u[t1][i1 + 3][i2][i3 + 1] + temp134*u[t1][i1 + 3
][i2][i3 + 2] + temp21*u[t1][i1 + 3][i2][i3 + 4] + temp640 − temp67*u[t1][i1 + 3
][i2][i3 − 2] + temp788) + temp499*temp501*temp639 + temp501*temp503*temp643) − 
temp168*temp503*(−temp499*temp643 + temp503*temp639) − temp168*temp505*temp510*(
temp505*temp510*temp668 − temp507*(temp129*u[t1][i1][i2 − 4][i3 − 1] − temp132*u
[t1][i1][i2 − 4][i3 + 1] + temp134*u[t1][i1][i2 − 4][i3 + 2] − temp136*u[t1][i1]
[i2 − 4][i3 + 3] + temp21*u[t1][i1][i2 − 4][i3 + 4] + temp667 − temp67*u[t1][i1]
[i2 − 4][i3 − 2]) + temp508*temp510*temp666) + temp168*temp508*(temp505*temp666 
− temp508*temp668) − temp182*temp283*(−temp182*(temp671 − 4.0F/3.0F*temp704 + (1
.0F/2.0F)*temp705 + (2.0F/5.0F)*temp717 − 1.0F/30.0F*temp758 + temp769 + temp789
) + temp760*(temp129*u[t1][i1][i2 − 1][i3 − 3] − temp132*u[t1][i1][i2 + 1][i3 − 
3] + temp134*u[t1][i1][i2 + 2][i3 − 3] − temp136*u[t1][i1][i2 + 3][i3 − 3] + tem
p21*u[t1][i1][i2 + 4][i3 − 3] − temp67*u[t1][i1][i2 − 2][i3 − 3] + temp769) + te
mp768*(−temp116*u[t1][i1 − 2][i2][i3 − 3] + temp116*u[t1][i1 + 2][i2][i3 − 3] + 
temp118*u[t1][i1 − 1][i2][i3 − 3] − temp118*u[t1][i1 + 1][i2][i3 − 3] − temp21*u
[t1][i1 + 3][i2][i3 − 3] + temp824)) + temp226*temp307*(−temp226*(temp678 + (2.0
F/5.0F)*temp703 − 4.0F/3.0F*temp705 − 2.0F/15.0F*temp707 − 1.0F/30.0F*temp717 + 
temp720 + temp800) + temp790*(temp129*u[t1][i1][i2 − 1][i3 − 2] − temp132*u[t1][
i1][i2 + 1][i3 − 2] + temp134*u[t1][i1][i2 + 2][i3 − 2] − temp136*u[t1][i1][i2 +
 3][i3 − 2] + temp21*u[t1][i1][i2 + 4][i3 − 2] + temp800 + temp859) + temp799*(t
emp118*u[t1][i1 − 1][i2][i3 − 2] − temp118*u[t1][i1 + 1][i2][i3 − 2] + temp21*u[
t1][i1 − 3][i2][i3 − 2] − temp21*u[t1][i1 + 3][i2][i3 − 2] + temp832 + temp844))
 + temp249*temp350*(−temp249*(temp688 − 1.0F/30.0F*temp705 − 4.0F/3.0F*temp709 +
 (1.0F/2.0F)*temp710 − 2.0F/15.0F*temp714 + temp739 + temp817) + temp807*(temp12
9*u[t1][i1][i2 − 1][i3 + 1] + temp134*u[t1][i1][i2 + 2][i3 + 1] − temp136*u[t1][
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i1][i2 + 3][i3 + 1] + temp21*u[t1][i1][i2 + 4][i3 + 1] − temp67*u[t1][i1][i2 − 2
][i3 + 1] + temp817 + temp861) + temp816*(−temp116*u[t1][i1 − 2][i2][i3 + 1] + t
emp116*u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t
1][i1 + 3][i2][i3 + 1] + temp837 + temp841)) + temp283*temp287*temp288*(−temp285
*(−temp116*u[t1][i1 − 3][i2][i3 − 2] + temp116*u[t1][i1 − 3][i2][i3 + 2] + temp1
18*u[t1][i1 − 3][i2][i3 − 1] − temp118*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t1][
i1 − 3][i2][i3 + 3] + temp824) + temp670*temp830 + temp672*temp831) + temp283*te
mp295*(−temp287*temp670 + temp295*temp672) + temp283*temp432*temp443*(−temp434*(
temp129*u[t1][i1][i2 − 3][i3 − 1] − temp132*u[t1][i1][i2 − 3][i3 + 1] + temp134*
u[t1][i1][i2 − 3][i3 + 2] − temp136*u[t1][i1][i2 − 3][i3 + 3] + temp21*u[t1][i1]
[i2 − 3][i3 + 4] + temp608 − temp67*u[t1][i1][i2 − 3][i3 − 2]) + temp673*temp853
 + temp674*temp852) − temp283*temp444*(temp432*temp673 − temp444*temp674) − temp
307*temp311*temp312*(−temp309*(temp118*u[t1][i1 − 2][i2][i3 − 1] − temp118*u[t1]
[i1 − 2][i2][i3 + 1] + temp21*u[t1][i1 − 2][i2][i3 − 3] − temp21*u[t1][i1 − 2][i
2][i3 + 3] + temp832 + temp833) + temp695*temp834 + temp696*temp835) − temp307*t
emp315*(−temp311*temp695 + temp315*temp696) − temp307*temp460*temp465*(−temp462*
(temp129*u[t1][i1][i2 − 2][i3 − 1] − temp132*u[t1][i1][i2 − 2][i3 + 1] + temp134
*u[t1][i1][i2 − 2][i3 + 2] − temp136*u[t1][i1][i2 − 2][i3 + 3] + temp21*u[t1][i1
][i2 − 2][i3 + 4] + temp646 + temp859) + temp677*temp855 + temp679*temp854) + te
mp307*temp466*(temp460*temp677 − temp466*temp679) + temp329*temp333*temp334*(−te
mp331*(−temp116*u[t1][i1 − 1][i2][i3 − 2] + temp116*u[t1][i1 − 1][i2][i3 + 2] + 
temp21*u[t1][i1 − 1][i2][i3 − 3] − temp21*u[t1][i1 − 1][i2][i3 + 3] + temp836 − 
temp837) + temp697*temp838 + temp698*temp839) + temp329*temp337*(−temp333*temp69
7 + temp337*temp698) + temp329*temp400*temp410*(−temp402*(−temp132*u[t1][i1][i2 
− 1][i3 + 1] + temp134*u[t1][i1][i2 − 1][i3 + 2] − temp136*u[t1][i1][i2 − 1][i3 
+ 3] + temp21*u[t1][i1][i2 − 1][i3 + 4] + temp558 − temp67*u[t1][i1][i2 − 1][i3 
− 2] + temp860) + temp682*temp849 + temp684*temp848) − temp329*temp411*(temp400*
temp682 − temp411*temp684) − temp350*temp354*temp355*(−temp352*(−temp116*u[t1][i
1 + 1][i2][i3 − 2] + temp116*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 + 1][i2
][i3 − 3] − temp21*u[t1][i1 + 1][i2][i3 + 3] + temp840 + temp841) + temp699*temp
842 + temp700*temp843) − temp350*temp358*(−temp354*temp699 + temp358*temp700) − 
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temp350*temp472*temp476*(−temp474*(temp129*u[t1][i1][i2 + 1][i3 − 1] + temp134*u
[t1][i1][i2 + 1][i3 + 2] − temp136*u[t1][i1][i2 + 1][i3 + 3] + temp21*u[t1][i1][
i2 + 1][i3 + 4] + temp657 − temp67*u[t1][i1][i2 + 1][i3 − 2] + temp861) + temp68
7*temp857 + temp689*temp856) + temp350*temp477*(temp472*temp687 − temp477*temp68
9) + temp375*temp379*temp380*(−temp377*(temp118*u[t1][i1 + 2][i2][i3 − 1] − temp
118*u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 + 2][i2][i3 − 3] − temp21*u[t1][
i1 + 2][i2][i3 + 3] − temp844 + temp845) + temp701*temp846 + temp702*temp847) + 
temp375*temp383*(−temp379*temp701 + temp383*temp702) + temp375*temp417*temp425*(
−temp419*(temp129*u[t1][i1][i2 + 2][i3 − 1] − temp132*u[t1][i1][i2 + 2][i3 + 1] 
− temp136*u[t1][i1][i2 + 2][i3 + 3] + temp21*u[t1][i1][i2 + 2][i3 + 4] + temp584
 − temp67*u[t1][i1][i2 + 2][i3 − 2] + temp862) + temp692*temp851 + temp694*temp8
50) − temp375*temp426*(temp417*temp692 − temp426*temp694) − temp712*temp716;
                  u[t2][i1][i2][i3] = temp4*(temp10*(temp511*delta[i1][i2][i3] +
 temp863*epsilon[i1][i2][i3]) + temp5*u[t1][i1][i2][i3] + temp9*u[t0][i1][i2][i3
]);
                  v[t2][i1][i2][i3] = temp4*(temp10*(temp511 + temp863*delta[i1]
[i2][i3]) + temp5*v[t1][i1][i2][i3] + temp9*v[t0][i1][i2][i3]);
                }
              }
        #pragma omp for schedule(static)
        for (int i1 = 64 − (58 % i1block); i1<64; i1++)
          for (int i2 = 6; i2<64 − (58 % i2block); i2++)
          {
            #pragma omp simd aligned(m, theta, delta, phi, u, damp, v, epsilon:6
4)
            for (int i3 = 6; i3<64; i3++)
            {
              float temp1 = 8.85879567828298e−1F*damp[i1][i2][i3];
              float temp3 = 2.0F*m[i1][i2][i3];
              float temp4 = 1.0F/(temp1 + temp3);
              float temp5 = 4.0F*m[i1][i2][i3];
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              float temp9 = temp1 − temp3;
              float temp10 = 1.56956521739130F;
              float temp12 = 5.00000000000000e−2F;
              float temp13 = 2.91666666666667e−1F*temp12;
              float temp16 = sin(theta[i1][i2][i3]);
              float temp19 = cos(phi[i1][i2][i3]);
              float temp20 = cos(theta[i1][i2][i3]);
              float temp21 = (1.0F/60.0F)*temp12;
              float temp27 = temp12*v[t1][i1][i2][i3 − 2];
              float temp30 = temp12*v[t1][i1][i2][i3 − 1];
              float temp31 = (3.0F/4.0F)*temp30;
              float temp34 = temp12*v[t1][i1][i2][i3 + 1];
              float temp35 = (3.0F/4.0F)*temp34;
              float temp38 = temp12*v[t1][i1][i2][i3 + 2];
              float temp41 = temp21*v[t1][i1][i2][i3 + 3];
              float temp42 = sin(phi[i1][i2][i3]);
              float temp43 = temp16*temp42;
              float temp48 = temp12*v[t1][i1][i2 − 2][i3];
              float temp51 = temp12*v[t1][i1][i2 − 1][i3];
              float temp52 = (3.0F/4.0F)*temp51;
              float temp55 = temp12*v[t1][i1][i2 + 1][i3];
              float temp56 = (3.0F/4.0F)*temp55;
              float temp59 = temp12*v[t1][i1][i2 + 2][i3];
              float temp62 = temp21*v[t1][i1][i2 + 3][i3];
              float temp63 = temp16*temp19;
              float temp65 = temp12*v[t1][i1][i2][i3];
              float temp66 = (7.0F/12.0F)*temp65;
              float temp67 = (1.0F/30.0F)*temp12;
              float temp72 = temp12*v[t1][i1 − 1][i2][i3];
              float temp75 = temp12*v[t1][i1 + 1][i2][i3];
              float temp78 = temp12*v[t1][i1 + 2][i2][i3];
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              float temp81 = temp12*v[t1][i1 + 3][i2][i3];
              float temp84 = temp21*v[t1][i1 + 4][i2][i3];
              float temp87 = temp12*v[t1][i1 − 2][i2][i3];
              float temp88 = (3.0F/4.0F)*temp72;
              float temp89 = (3.0F/4.0F)*temp75;
              float temp90 = temp21*v[t1][i1 + 3][i2][i3];
              float temp91 = temp12*v[t1][i1][i2][i3 + 3];
              float temp94 = temp21*v[t1][i1][i2][i3 + 4];
              float temp95 = temp12*v[t1][i1][i2 + 3][i3];
              float temp98 = temp21*v[t1][i1][i2 + 4][i3];
              float temp99 = 2.91666666666667e−1F*temp12*(temp20*((2.0F/5.0F)*te
mp30 − 4.0F/3.0F*temp34 + (1.0F/2.0F)*temp38 + temp66 − temp67*v[t1][i1][i2][i3 
− 2] − 2.0F/15.0F*temp91 + temp94) + temp43*((2.0F/5.0F)*temp51 − 4.0F/3.0F*temp
55 + (1.0F/2.0F)*temp59 + temp66 − temp67*v[t1][i1][i2 − 2][i3] − 2.0F/15.0F*tem
p95 + temp98) + temp63*(temp21*v[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp78 − 3.0
F/20.0F*temp87 + temp88 − temp89 − temp90));
              float temp100 = 3.75e−1F*temp12;
              float temp102 = cos(theta[i1][i2][i3 − 1]);
              float temp103 = (3.0F/4.0F)*temp65;
              float temp104 = −temp103;
              float temp107 = temp12*v[t1][i1][i2][i3 − 3];
              float temp108 = (3.0F/4.0F)*temp27;
              float temp109 = (3.0F/20.0F)*temp34;
              float temp110 = temp21*v[t1][i1][i2][i3 + 2];
              float temp112 = sin(phi[i1][i2][i3 − 1]);
              float temp113 = sin(theta[i1][i2][i3 − 1]);
              float temp114 = temp112*temp113;
              float temp116 = (3.0F/20.0F)*temp12;
              float temp118 = (3.0F/4.0F)*temp12;
              float temp120 = temp118*v[t1][i1][i2 − 1][i3 − 1];
              float temp122 = temp118*v[t1][i1][i2 + 1][i3 − 1];
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              float temp125 = cos(phi[i1][i2][i3 − 1]);
              float temp126 = temp113*temp125;
              float temp127 = (7.0F/12.0F)*temp30;
              float temp129 = (2.0F/5.0F)*temp12;
              float temp131 = temp129*v[t1][i1 − 1][i2][i3 − 1];
              float temp132 = (4.0F/3.0F)*temp12;
              float temp134 = (1.0F/2.0F)*temp12;
              float temp136 = (2.0F/15.0F)*temp12;
              float temp138 = 7.5e−2F*temp12;
              float temp140 = cos(theta[i1][i2][i3 + 2]);
              float temp141 = (3.0F/20.0F)*temp65;
              float temp142 = −temp141;
              float temp143 = temp12*v[t1][i1][i2][i3 + 4];
              float temp146 = temp21*v[t1][i1][i2][i3 + 5];
              float temp148 = sin(phi[i1][i2][i3 + 2]);
              float temp149 = sin(theta[i1][i2][i3 + 2]);
              float temp150 = temp148*temp149;
              float temp153 = temp116*v[t1][i1][i2 − 2][i3 + 2];
              float temp157 = temp116*v[t1][i1][i2 + 2][i3 + 2];
              float temp159 = cos(phi[i1][i2][i3 + 2]);
              float temp160 = temp149*temp159;
              float temp161 = (7.0F/12.0F)*temp38;
              float temp166 = temp134*v[t1][i1 + 2][i2][i3 + 2];
              float temp168 = 8.33333333333333e−3F*temp12;
              float temp170 = cos(theta[i1][i2][i3 − 3]);
              float temp171 = (1.0F/60.0F)*temp65;
              float temp172 = −temp171;
              float temp177 = temp12*v[t1][i1][i2][i3 − 5];
              float temp178 = temp12*v[t1][i1][i2][i3 − 4];
              float temp179 = (3.0F/20.0F)*temp30;
              float temp181 = sin(phi[i1][i2][i3 − 3]);
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              float temp182 = sin(theta[i1][i2][i3 − 3]);
              float temp183 = temp181*temp182;
              float temp184 = temp21*v[t1][i1][i2 − 3][i3 − 3];
              float temp190 = temp21*v[t1][i1][i2 + 3][i3 − 3];
              float temp191 = cos(phi[i1][i2][i3 − 3]);
              float temp192 = temp182*temp191;
              float temp193 = (7.0F/12.0F)*temp107;
              float temp200 = cos(theta[i1][i2][i3 + 3]);
              float temp201 = (3.0F/4.0F)*temp38;
              float temp202 = temp12*v[t1][i1][i2][i3 + 5];
              float temp204 = temp21*v[t1][i1][i2][i3 + 6];
              float temp206 = sin(phi[i1][i2][i3 + 3]);
              float temp207 = sin(theta[i1][i2][i3 + 3]);
              float temp209 = temp21*v[t1][i1][i2 − 3][i3 + 3];
              float temp214 = −temp21*v[t1][i1][i2 + 3][i3 + 3];
              float temp215 = cos(phi[i1][i2][i3 + 3]);
              float temp220 = −temp136*v[t1][i1 + 3][i2][i3 + 3];
              float temp222 = cos(theta[i1][i2][i3 − 2]);
              float temp223 = temp21*v[t1][i1][i2][i3 + 1];
              float temp225 = sin(phi[i1][i2][i3 − 2]);
              float temp226 = sin(theta[i1][i2][i3 − 2]);
              float temp227 = temp225*temp226;
              float temp230 = −temp116*v[t1][i1][i2 − 2][i3 − 2];
              float temp234 = temp116*v[t1][i1][i2 + 2][i3 − 2];
              float temp236 = cos(phi[i1][i2][i3 − 2]);
              float temp237 = temp226*temp236;
              float temp238 = (7.0F/12.0F)*temp27;
              float temp240 = −temp67*v[t1][i1 − 2][i2][i3 − 2];
              float temp246 = cos(theta[i1][i2][i3 + 1]);
              float temp248 = sin(phi[i1][i2][i3 + 1]);
              float temp249 = sin(theta[i1][i2][i3 + 1]);
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              float temp250 = temp248*temp249;
              float temp254 = temp118*v[t1][i1][i2 − 1][i3 + 1];
              float temp256 = −temp118*v[t1][i1][i2 + 1][i3 + 1];
              float temp259 = cos(phi[i1][i2][i3 + 1]);
              float temp260 = temp249*temp259;
              float temp261 = (7.0F/12.0F)*temp34;
              float temp265 = −temp132*v[t1][i1 + 1][i2][i3 + 1];
              float temp270 = sin(theta[i1 − 4][i2][i3]);
              float temp272 = cos(phi[i1 − 4][i2][i3]);
              float temp273 = cos(theta[i1 − 4][i2][i3]);
              float temp274 = sin(phi[i1 − 4][i2][i3]);
              float temp279 = temp12*v[t1][i1 − 5][i2][i3];
              float temp281 = temp12*v[t1][i1 − 4][i2][i3];
              float temp282 = temp12*v[t1][i1 − 3][i2][i3];
              float temp283 = 6.66666666666667e−2F*temp12;
              float temp285 = sin(theta[i1 − 3][i2][i3]);
              float temp287 = cos(phi[i1 − 3][i2][i3]);
              float temp288 = cos(theta[i1 − 3][i2][i3]);
              float temp289 = temp21*v[t1][i1 − 3][i2][i3 − 3];
              float temp295 = sin(phi[i1 − 3][i2][i3]);
              float temp296 = temp285*temp295;
              float temp297 = temp21*v[t1][i1 − 3][i2 − 3][i3];
              float temp303 = temp285*temp287;
              float temp304 = −2.0F/15.0F*temp65;
              float temp305 = (7.0F/12.0F)*temp282;
              float temp306 = temp21*v[t1][i1 + 1][i2][i3];
              float temp307 = 2.5e−1F*temp12;
              float temp309 = sin(theta[i1 − 2][i2][i3]);
              float temp311 = cos(phi[i1 − 2][i2][i3]);
              float temp312 = cos(theta[i1 − 2][i2][i3]);
              float temp313 = −temp116*v[t1][i1 − 2][i2][i3 − 2];
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              float temp314 = temp116*v[t1][i1 − 2][i2][i3 + 2];
              float temp315 = sin(phi[i1 − 2][i2][i3]);
              float temp316 = temp309*temp315;
              float temp319 = −temp116*v[t1][i1 − 2][i2 − 2][i3];
              float temp323 = temp116*v[t1][i1 − 2][i2 + 2][i3];
              float temp325 = temp309*temp311;
              float temp326 = (1.0F/2.0F)*temp65;
              float temp327 = (7.0F/12.0F)*temp87;
              float temp328 = temp21*v[t1][i1 + 2][i2][i3];
              float temp329 = 6.66666666666667e−1F*temp12;
              float temp331 = sin(theta[i1 − 1][i2][i3]);
              float temp333 = cos(phi[i1 − 1][i2][i3]);
              float temp334 = cos(theta[i1 − 1][i2][i3]);
              float temp335 = temp118*v[t1][i1 − 1][i2][i3 − 1];
              float temp336 = temp118*v[t1][i1 − 1][i2][i3 + 1];
              float temp337 = sin(phi[i1 − 1][i2][i3]);
              float temp338 = temp331*temp337;
              float temp342 = temp118*v[t1][i1 − 1][i2 − 1][i3];
              float temp344 = temp118*v[t1][i1 − 1][i2 + 1][i3];
              float temp347 = temp331*temp333;
              float temp348 = −4.0F/3.0F*temp65;
              float temp349 = (7.0F/12.0F)*temp72;
              float temp350 = 2.0e−1F*temp12;
              float temp352 = sin(theta[i1 + 1][i2][i3]);
              float temp354 = cos(phi[i1 + 1][i2][i3]);
              float temp355 = cos(theta[i1 + 1][i2][i3]);
              float temp356 = temp118*v[t1][i1 + 1][i2][i3 − 1];
              float temp357 = −temp118*v[t1][i1 + 1][i2][i3 + 1];
              float temp358 = sin(phi[i1 + 1][i2][i3]);
              float temp359 = temp352*temp358;
              float temp363 = temp118*v[t1][i1 + 1][i2 − 1][i3];
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              float temp365 = −temp118*v[t1][i1 + 1][i2 + 1][i3];
              float temp368 = temp352*temp354;
              float temp369 = (2.0F/5.0F)*temp65;
              float temp370 = (7.0F/12.0F)*temp75;
              float temp371 = temp12*v[t1][i1 + 4][i2][i3];
              float temp374 = temp21*v[t1][i1 + 5][i2][i3];
              float temp375 = 1.66666666666667e−2F*temp12;
              float temp377 = sin(theta[i1 + 2][i2][i3]);
              float temp379 = cos(phi[i1 + 2][i2][i3]);
              float temp380 = cos(theta[i1 + 2][i2][i3]);
              float temp381 = temp116*v[t1][i1 + 2][i2][i3 − 2];
              float temp382 = temp116*v[t1][i1 + 2][i2][i3 + 2];
              float temp383 = sin(phi[i1 + 2][i2][i3]);
              float temp384 = temp377*temp383;
              float temp387 = temp116*v[t1][i1 + 2][i2 − 2][i3];
              float temp391 = temp116*v[t1][i1 + 2][i2 + 2][i3];
              float temp393 = temp377*temp379;
              float temp394 = −1.0F/30.0F*temp65;
              float temp395 = (7.0F/12.0F)*temp78;
              float temp396 = temp12*v[t1][i1 + 5][i2][i3];
              float temp398 = temp21*v[t1][i1 + 6][i2][i3];
              float temp400 = sin(phi[i1][i2 − 1][i3]);
              float temp402 = sin(theta[i1][i2 − 1][i3]);
              float temp403 = temp400*temp402;
              float temp406 = temp12*v[t1][i1][i2 − 3][i3];
              float temp407 = (3.0F/4.0F)*temp48;
              float temp408 = (3.0F/20.0F)*temp55;
              float temp409 = temp21*v[t1][i1][i2 + 2][i3];
              float temp410 = cos(theta[i1][i2 − 1][i3]);
              float temp411 = cos(phi[i1][i2 − 1][i3]);
              float temp412 = temp402*temp411;
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              float temp413 = (7.0F/12.0F)*temp51;
              float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
              float temp417 = sin(phi[i1][i2 + 2][i3]);
              float temp419 = sin(theta[i1][i2 + 2][i3]);
              float temp420 = temp417*temp419;
              float temp421 = temp12*v[t1][i1][i2 + 4][i3];
              float temp424 = temp21*v[t1][i1][i2 + 5][i3];
              float temp425 = cos(theta[i1][i2 + 2][i3]);
              float temp426 = cos(phi[i1][i2 + 2][i3]);
              float temp427 = temp419*temp426;
              float temp428 = (7.0F/12.0F)*temp59;
              float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
              float temp432 = sin(phi[i1][i2 − 3][i3]);
              float temp434 = sin(theta[i1][i2 − 3][i3]);
              float temp435 = temp432*temp434;
              float temp440 = temp12*v[t1][i1][i2 − 5][i3];
              float temp441 = temp12*v[t1][i1][i2 − 4][i3];
              float temp442 = (3.0F/20.0F)*temp51;
              float temp443 = cos(theta[i1][i2 − 3][i3]);
              float temp444 = cos(phi[i1][i2 − 3][i3]);
              float temp445 = temp434*temp444;
              float temp446 = (7.0F/12.0F)*temp406;
              float temp449 = sin(phi[i1][i2 + 3][i3]);
              float temp451 = sin(theta[i1][i2 + 3][i3]);
              float temp452 = (3.0F/4.0F)*temp59;
              float temp453 = temp12*v[t1][i1][i2 + 5][i3];
              float temp455 = temp21*v[t1][i1][i2 + 6][i3];
              float temp456 = cos(theta[i1][i2 + 3][i3]);
              float temp457 = cos(phi[i1][i2 + 3][i3]);
              float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
              float temp460 = sin(phi[i1][i2 − 2][i3]);
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              float temp462 = sin(theta[i1][i2 − 2][i3]);
              float temp463 = temp460*temp462;
              float temp464 = temp21*v[t1][i1][i2 + 1][i3];
              float temp465 = cos(theta[i1][i2 − 2][i3]);
              float temp466 = cos(phi[i1][i2 − 2][i3]);
              float temp467 = temp462*temp466;
              float temp468 = (7.0F/12.0F)*temp48;
              float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
              float temp472 = sin(phi[i1][i2 + 1][i3]);
              float temp474 = sin(theta[i1][i2 + 1][i3]);
              float temp475 = temp472*temp474;
              float temp476 = cos(theta[i1][i2 + 1][i3]);
              float temp477 = cos(phi[i1][i2 + 1][i3]);
              float temp478 = temp474*temp477;
              float temp479 = (7.0F/12.0F)*temp55;
              float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
              float temp483 = cos(theta[i1][i2][i3 − 4]);
              float temp484 = (7.0F/12.0F)*temp178;
              float temp485 = sin(theta[i1][i2][i3 − 4]);
              float temp487 = cos(phi[i1][i2][i3 − 4]);
              float temp488 = sin(phi[i1][i2][i3 − 4]);
              float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
              float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
              float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
              float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
              float temp493 = (3.0F/4.0F)*temp87;
              float temp494 = (3.0F/20.0F)*temp75;
              float temp495 = (3.0F/20.0F)*temp72;
              float temp497 = sin(theta[i1 + 3][i2][i3]);
              float temp499 = cos(phi[i1 + 3][i2][i3]);
              float temp500 = (3.0F/4.0F)*temp78;
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              float temp501 = cos(theta[i1 + 3][i2][i3]);
              float temp502 = (7.0F/12.0F)*temp81;
              float temp503 = sin(phi[i1 + 3][i2][i3]);
              float temp505 = sin(phi[i1][i2 − 4][i3]);
              float temp507 = sin(theta[i1][i2 − 4][i3]);
              float temp508 = cos(phi[i1][i2 − 4][i3]);
              float temp509 = (7.0F/12.0F)*temp441;
              float temp510 = cos(theta[i1][i2 − 4][i3]);
              float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F*tem
p107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114*(−t
emp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp120 −
 temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 1]) 
+ temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1]
[i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 + 4][
i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*(tem
p103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp91 − 
temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2 + 2
][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 + 1] 
+ temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*v[t1
][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 + 4]
[i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp100*
temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1][i1 
− 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−temp1
32*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v[t1]
[i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 − te
mp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2][i3
] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*temp354
*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 + 2]
 − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + temp26
5 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 + 1]

Oct 25, 16 15:19 Page 46/116tti_3d_so6.txt
[i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 + 3]
[i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i1 + 
1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 − te
mp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(temp1
04 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 − tem
p409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 − 1][
i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 − 1][
i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v[t1]
[i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 + 4][
i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp100*t
emp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − temp
452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3 − 2
] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i3 − 
3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1 − 1
][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2 + 1
][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][i1 −
 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 + (1.
0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2][i3
 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1
][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 + 4]
[i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v[t1]
[i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 − 3][
i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp13*te
mp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp31 −
 temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i3] −
 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp63*(t
emp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75 + (
1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*(tem
p142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp35 − 
3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t1][i
1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − temp
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21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] − tem
p132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161 + t
emp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2])) −
 temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp178 + 
temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1][i2
 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3][i3 
− 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp129*
v[t1][i1 − 1][i2][i3 − 2] − temp132*v[t1][i1 + 1][i2][i3 − 2] + temp134*v[t1][i1
 + 2][i2][i3 − 2] − temp136*v[t1][i1 + 3][i2][i3 − 2] + temp21*v[t1][i1 + 4][i2]
[i3 − 2] + temp238 + temp240)) − temp138*temp309*temp311*(temp312*(temp129*v[t1]
[i1 − 2][i2][i3 − 1] − temp132*v[t1][i1 − 2][i2][i3 + 1] + temp134*v[t1][i1 − 2]
[i2][i3 + 2] − temp136*v[t1][i1 − 2][i2][i3 + 3] + temp21*v[t1][i1 − 2][i2][i3 +
 4] + temp240 + temp327) + temp316*(temp129*v[t1][i1 − 2][i2 − 1][i3] − temp132*
v[t1][i1 − 2][i2 + 1][i3] + temp134*v[t1][i1 − 2][i2 + 2][i3] − temp136*v[t1][i1
 − 2][i2 + 3][i3] + temp21*v[t1][i1 − 2][i2 + 4][i3] + temp327 + temp469) + temp
325*(temp141 + temp21*v[t1][i1 − 5][i2][i3] − 3.0F/20.0F*temp281 + (3.0F/4.0F)*t
emp282 − temp306 − temp88)) + temp138*temp377*temp379*(temp380*(temp129*v[t1][i1
 + 2][i2][i3 − 1] − temp132*v[t1][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 2][i2
][i3 + 3] + temp166 + temp21*v[t1][i1 + 2][i2][i3 + 4] + temp395 − temp67*v[t1][
i1 + 2][i2][i3 − 2]) + temp384*(temp129*v[t1][i1 + 2][i2 − 1][i3] − temp132*v[t1
][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1 + 2]
[i2 + 4][i3] + temp395 + temp429 − temp67*v[t1][i1 + 2][i2 − 2][i3]) + temp393*(
temp142 + temp21*v[t1][i1 − 1][i2][i3] + (3.0F/20.0F)*temp371 − temp374 − 3.0F/4
.0F*temp81 + temp89)) + temp138*temp417*temp419*(temp420*(temp142 + temp21*v[t1]
[i1][i2 − 1][i3] + (3.0F/20.0F)*temp421 − temp424 + temp56 − 3.0F/4.0F*temp95) +
 temp425*(temp118*v[t1][i1][i2 + 2][i3 − 1] − temp118*v[t1][i1][i2 + 2][i3 + 1] 
+ temp157 + temp21*v[t1][i1][i2 + 2][i3 − 3] − temp21*v[t1][i1][i2 + 2][i3 + 3] 
− temp234) + temp427*(temp129*v[t1][i1 − 1][i2 + 2][i3] − temp132*v[t1][i1 + 1][
i2 + 2][i3] − temp136*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 4][i2 + 2][i
3] + temp428 + temp429 − temp67*v[t1][i1 − 2][i2 + 2][i3])) − temp138*temp460*te
mp462*(temp463*(temp141 + temp21*v[t1][i1][i2 − 5][i3] + (3.0F/4.0F)*temp406 − 3

Oct 25, 16 15:19 Page 48/116tti_3d_so6.txt

.0F/20.0F*temp441 − temp464 − temp52) + temp465*(temp118*v[t1][i1][i2 − 2][i3 − 
1] − temp118*v[t1][i1][i2 − 2][i3 + 1] + temp153 + temp21*v[t1][i1][i2 − 2][i3 −
 3] − temp21*v[t1][i1][i2 − 2][i3 + 3] + temp230) + temp467*(temp129*v[t1][i1 − 
1][i2 − 2][i3] − temp132*v[t1][i1 + 1][i2 − 2][i3] + temp134*v[t1][i1 + 2][i2 − 
2][i3] − temp136*v[t1][i1 + 3][i2 − 2][i3] + temp21*v[t1][i1 + 4][i2 − 2][i3] + 
temp468 + temp469)) + temp140*temp375*(temp140*((1.0F/2.0F)*temp143 + temp161 − 
2.0F/15.0F*temp202 + temp204 + (2.0F/5.0F)*temp34 + temp394 − 4.0F/3.0F*temp91) 
+ temp150*(temp129*v[t1][i1][i2 − 1][i3 + 2] − temp132*v[t1][i1][i2 + 1][i3 + 2]
 − temp136*v[t1][i1][i2 + 3][i3 + 2] + temp161 + temp21*v[t1][i1][i2 + 4][i3 + 2
] + temp492 − temp67*v[t1][i1][i2 − 2][i3 + 2]) + temp160*(temp118*v[t1][i1 − 1]
[i2][i3 + 2] − temp118*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i1 − 3][i2][i3 +
 2] − temp21*v[t1][i1 + 3][i2][i3 + 2] − temp314 + temp382)) + temp168*temp170*(
temp170*(−temp108 + temp172 − 3.0F/20.0F*temp177 + (3.0F/4.0F)*temp178 + temp179
 + temp21*v[t1][i1][i2][i3 − 6]) + temp183*(−temp116*v[t1][i1][i2 − 2][i3 − 3] +
 temp116*v[t1][i1][i2 + 2][i3 − 3] + temp118*v[t1][i1][i2 − 1][i3 − 3] − temp118
*v[t1][i1][i2 + 1][i3 − 3] + temp184 − temp190) + temp192*(temp129*v[t1][i1 − 1]
[i2][i3 − 3] − temp132*v[t1][i1 + 1][i2][i3 − 3] + temp134*v[t1][i1 + 2][i2][i3 
− 3] − temp136*v[t1][i1 + 3][i2][i3 − 3] + temp193 + temp21*v[t1][i1 + 4][i2][i3
 − 3] − temp67*v[t1][i1 − 2][i2][i3 − 3])) − temp168*temp200*(temp200*(−temp109 
− 3.0F/4.0F*temp143 + temp171 + temp201 + (3.0F/20.0F)*temp202 − temp204) + temp
206*temp207*(−temp116*v[t1][i1][i2 − 2][i3 + 3] + temp116*v[t1][i1][i2 + 2][i3 +
 3] + temp118*v[t1][i1][i2 − 1][i3 + 3] − temp118*v[t1][i1][i2 + 1][i3 + 3] + te
mp209 + temp214) + temp207*temp215*(temp129*v[t1][i1 − 1][i2][i3 + 3] − temp132*
v[t1][i1 + 1][i2][i3 + 3] + temp134*v[t1][i1 + 2][i2][i3 + 3] + temp21*v[t1][i1 
+ 4][i2][i3 + 3] + temp220 − temp67*v[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)*tem
p91)) − temp168*temp270*temp272*(temp270*temp272*(temp171 + (2.0F/5.0F)*temp279 
+ (7.0F/12.0F)*temp281 − 4.0F/3.0F*temp282 − temp67*v[t1][i1 − 6][i2][i3] − 2.0F
/15.0F*temp72 + (1.0F/2.0F)*temp87) + temp270*temp274*(−temp116*v[t1][i1 − 4][i2
 − 2][i3] + temp116*v[t1][i1 − 4][i2 + 2][i3] + temp118*v[t1][i1 − 4][i2 − 1][i3
] − temp118*v[t1][i1 − 4][i2 + 1][i3] + temp21*v[t1][i1 − 4][i2 − 3][i3] − temp2
1*v[t1][i1 − 4][i2 + 3][i3]) + temp273*(−temp116*v[t1][i1 − 4][i2][i3 − 2] + tem
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p116*v[t1][i1 − 4][i2][i3 + 2] + temp118*v[t1][i1 − 4][i2][i3 − 1] − temp118*v[t
1][i1 − 4][i2][i3 + 1] + temp21*v[t1][i1 − 4][i2][i3 − 3] − temp21*v[t1][i1 − 4]
[i2][i3 + 3])) + temp168*temp285*temp287*(temp288*(temp129*v[t1][i1 − 3][i2][i3 
− 1] − temp132*v[t1][i1 − 3][i2][i3 + 1] + temp134*v[t1][i1 − 3][i2][i3 + 2] − t
emp136*v[t1][i1 − 3][i2][i3 + 3] + temp21*v[t1][i1 − 3][i2][i3 + 4] + temp305 − 
temp67*v[t1][i1 − 3][i2][i3 − 2]) + temp296*(temp129*v[t1][i1 − 3][i2 − 1][i3] −
 temp132*v[t1][i1 − 3][i2 + 1][i3] + temp134*v[t1][i1 − 3][i2 + 2][i3] − temp136
*v[t1][i1 − 3][i2 + 3][i3] + temp21*v[t1][i1 − 3][i2 + 4][i3] + temp305 − temp67
*v[t1][i1 − 3][i2 − 2][i3]) + temp303*(temp172 + temp21*v[t1][i1 − 6][i2][i3] − 
3.0F/20.0F*temp279 + (3.0F/4.0F)*temp281 − temp493 + temp495)) + temp168*temp432
*temp434*(temp435*(temp172 + temp21*v[t1][i1][i2 − 6][i3] − temp407 − 3.0F/20.0F
*temp440 + (3.0F/4.0F)*temp441 + temp442) + temp443*(−temp116*v[t1][i1][i2 − 3][
i3 − 2] + temp116*v[t1][i1][i2 − 3][i3 + 2] + temp118*v[t1][i1][i2 − 3][i3 − 1] 
− temp118*v[t1][i1][i2 − 3][i3 + 1] + temp184 − temp209) + temp445*(temp129*v[t1
][i1 − 1][i2 − 3][i3] − temp132*v[t1][i1 + 1][i2 − 3][i3] + temp134*v[t1][i1 + 2
][i2 − 3][i3] − temp136*v[t1][i1 + 3][i2 − 3][i3] + temp21*v[t1][i1 + 4][i2 − 3]
[i3] + temp446 − temp67*v[t1][i1 − 2][i2 − 3][i3])) − temp168*temp449*temp451*(t
emp449*temp451*(temp171 − temp408 − 3.0F/4.0F*temp421 + temp452 + (3.0F/20.0F)*t
emp453 − temp455) + temp451*temp457*(temp129*v[t1][i1 − 1][i2 + 3][i3] − temp132
*v[t1][i1 + 1][i2 + 3][i3] + temp134*v[t1][i1 + 2][i2 + 3][i3] + temp21*v[t1][i1
 + 4][i2 + 3][i3] + temp458 − temp67*v[t1][i1 − 2][i2 + 3][i3] + (7.0F/12.0F)*te
mp95) + temp456*(−temp116*v[t1][i1][i2 + 3][i3 − 2] + temp116*v[t1][i1][i2 + 3][
i3 + 2] + temp118*v[t1][i1][i2 + 3][i3 − 1] − temp118*v[t1][i1][i2 + 3][i3 + 1] 
+ temp190 + temp214)) − temp168*temp483*(temp483*(−4.0F/3.0F*temp107 + temp171 +
 (2.0F/5.0F)*temp177 + (1.0F/2.0F)*temp27 − 2.0F/15.0F*temp30 + temp484 − temp67
*v[t1][i1][i2][i3 − 6]) + temp485*temp487*(−temp116*v[t1][i1 − 2][i2][i3 − 4] + 
temp116*v[t1][i1 + 2][i2][i3 − 4] + temp118*v[t1][i1 − 1][i2][i3 − 4] − temp118*
v[t1][i1 + 1][i2][i3 − 4] + temp21*v[t1][i1 − 3][i2][i3 − 4] − temp21*v[t1][i1 +
 3][i2][i3 − 4]) + temp485*temp488*(temp129*v[t1][i1][i2 − 1][i3 − 4] − temp132*
v[t1][i1][i2 + 1][i3 − 4] + temp134*v[t1][i1][i2 + 2][i3 − 4] − temp136*v[t1][i1
][i2 + 3][i3 − 4] + temp21*v[t1][i1][i2 + 4][i3 − 4] + temp484 − temp67*v[t1][i1
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][i2 − 2][i3 − 4])) − temp168*temp497*temp499*(temp497*temp499*(temp171 − 3.0F/4
.0F*temp371 + (3.0F/20.0F)*temp396 − temp398 − temp494 + temp500) + temp497*temp
503*(temp129*v[t1][i1 + 3][i2 − 1][i3] − temp132*v[t1][i1 + 3][i2 + 1][i3] + tem
p134*v[t1][i1 + 3][i2 + 2][i3] + temp21*v[t1][i1 + 3][i2 + 4][i3] + temp458 + te
mp502 − temp67*v[t1][i1 + 3][i2 − 2][i3]) + temp501*(temp129*v[t1][i1 + 3][i2][i
3 − 1] − temp132*v[t1][i1 + 3][i2][i3 + 1] + temp134*v[t1][i1 + 3][i2][i3 + 2] +
 temp21*v[t1][i1 + 3][i2][i3 + 4] + temp220 + temp502 − temp67*v[t1][i1 + 3][i2]
[i3 − 2])) − temp168*temp505*temp507*(temp505*temp507*(temp171 − 4.0F/3.0F*temp4
06 + (2.0F/5.0F)*temp440 + (1.0F/2.0F)*temp48 + temp509 − 2.0F/15.0F*temp51 − te
mp67*v[t1][i1][i2 − 6][i3]) + temp507*temp508*(−temp116*v[t1][i1 − 2][i2 − 4][i3
] + temp116*v[t1][i1 + 2][i2 − 4][i3] + temp118*v[t1][i1 − 1][i2 − 4][i3] − temp
118*v[t1][i1 + 1][i2 − 4][i3] + temp21*v[t1][i1 − 3][i2 − 4][i3] − temp21*v[t1][
i1 + 3][i2 − 4][i3]) + temp510*(temp129*v[t1][i1][i2 − 4][i3 − 1] − temp132*v[t1
][i1][i2 − 4][i3 + 1] + temp134*v[t1][i1][i2 − 4][i3 + 2] − temp136*v[t1][i1][i2
 − 4][i3 + 3] + temp21*v[t1][i1][i2 − 4][i3 + 4] + temp509 − temp67*v[t1][i1][i2
 − 4][i3 − 2])) + temp170*temp283*(temp170*((2.0F/5.0F)*temp178 + temp193 + temp
223 − 4.0F/3.0F*temp27 + (1.0F/2.0F)*temp30 + temp304 − temp67*v[t1][i1][i2][i3 
− 5]) + temp183*(temp129*v[t1][i1][i2 − 1][i3 − 3] − temp132*v[t1][i1][i2 + 1][i
3 − 3] + temp134*v[t1][i1][i2 + 2][i3 − 3] − temp136*v[t1][i1][i2 + 3][i3 − 3] +
 temp193 + temp21*v[t1][i1][i2 + 4][i3 − 3] − temp67*v[t1][i1][i2 − 2][i3 − 3]) 
+ temp192*(−temp116*v[t1][i1 − 2][i2][i3 − 3] + temp116*v[t1][i1 + 2][i2][i3 − 3
] + temp118*v[t1][i1 − 1][i2][i3 − 3] − temp118*v[t1][i1 + 1][i2][i3 − 3] − temp
21*v[t1][i1 + 3][i2][i3 − 3] + temp289)) − temp20*temp99 − temp222*temp307*(temp
222*((2.0F/5.0F)*temp107 + temp110 + temp238 − 4.0F/3.0F*temp30 + temp326 − 2.0F
/15.0F*temp34 − temp67*v[t1][i1][i2][i3 − 4]) + temp227*(temp129*v[t1][i1][i2 − 
1][i3 − 2] − temp132*v[t1][i1][i2 + 1][i3 − 2] + temp134*v[t1][i1][i2 + 2][i3 − 
2] − temp136*v[t1][i1][i2 + 3][i3 − 2] + temp21*v[t1][i1][i2 + 4][i3 − 2] + temp
238 + temp489) + temp237*(temp118*v[t1][i1 − 1][i2][i3 − 2] − temp118*v[t1][i1 +
 1][i2][i3 − 2] + temp21*v[t1][i1 − 3][i2][i3 − 2] − temp21*v[t1][i1 + 3][i2][i3
 − 2] + temp313 + temp381)) − temp246*temp350*(temp246*(−2.0F/15.0F*temp143 + te
mp146 + temp261 + temp369 − 4.0F/3.0F*temp38 − temp67*v[t1][i1][i2][i3 − 1] + (1
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.0F/2.0F)*temp91) + temp250*(temp129*v[t1][i1][i2 − 1][i3 + 1] + temp134*v[t1][i
1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 3][i3 + 1] + temp21*v[t1][i1][i2 + 4
][i3 + 1] + temp261 + temp491 − temp67*v[t1][i1][i2 − 2][i3 + 1]) + temp260*(−te
mp116*v[t1][i1 − 2][i2][i3 + 1] + temp116*v[t1][i1 + 2][i2][i3 + 1] + temp21*v[t
1][i1 − 3][i2][i3 + 1] − temp21*v[t1][i1 + 3][i2][i3 + 1] + temp336 + temp357)) 
+ temp283*temp285*temp287*(temp288*(−temp116*v[t1][i1 − 3][i2][i3 − 2] + temp116
*v[t1][i1 − 3][i2][i3 + 2] + temp118*v[t1][i1 − 3][i2][i3 − 1] − temp118*v[t1][i
1 − 3][i2][i3 + 1] − temp21*v[t1][i1 − 3][i2][i3 + 3] + temp289) + temp296*(−tem
p116*v[t1][i1 − 3][i2 − 2][i3] + temp116*v[t1][i1 − 3][i2 + 2][i3] + temp118*v[t
1][i1 − 3][i2 − 1][i3] − temp118*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1 − 3
][i2 + 3][i3] + temp297) + temp303*((2.0F/5.0F)*temp281 + temp304 + temp305 + te
mp306 − temp67*v[t1][i1 − 5][i2][i3] + (1.0F/2.0F)*temp72 − 4.0F/3.0F*temp87)) +
 temp283*temp432*temp434*(temp435*(temp304 + (2.0F/5.0F)*temp441 + temp446 + tem
p464 − 4.0F/3.0F*temp48 + (1.0F/2.0F)*temp51 − temp67*v[t1][i1][i2 − 5][i3]) + t
emp443*(temp129*v[t1][i1][i2 − 3][i3 − 1] − temp132*v[t1][i1][i2 − 3][i3 + 1] + 
temp134*v[t1][i1][i2 − 3][i3 + 2] − temp136*v[t1][i1][i2 − 3][i3 + 3] + temp21*v
[t1][i1][i2 − 3][i3 + 4] + temp446 − temp67*v[t1][i1][i2 − 3][i3 − 2]) + temp445
*(−temp116*v[t1][i1 − 2][i2 − 3][i3] + temp116*v[t1][i1 + 2][i2 − 3][i3] + temp1
18*v[t1][i1 − 1][i2 − 3][i3] − temp118*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[t1][
i1 + 3][i2 − 3][i3] + temp297)) − temp307*temp309*temp311*(temp312*(temp118*v[t1
][i1 − 2][i2][i3 − 1] − temp118*v[t1][i1 − 2][i2][i3 + 1] + temp21*v[t1][i1 − 2]
[i2][i3 − 3] − temp21*v[t1][i1 − 2][i2][i3 + 3] + temp313 + temp314) + temp316*(
temp118*v[t1][i1 − 2][i2 − 1][i3] − temp118*v[t1][i1 − 2][i2 + 1][i3] + temp21*v
[t1][i1 − 2][i2 − 3][i3] − temp21*v[t1][i1 − 2][i2 + 3][i3] + temp319 + temp323)
 + temp325*((2.0F/5.0F)*temp282 + temp326 + temp327 + temp328 − temp67*v[t1][i1 
− 4][i2][i3] − 4.0F/3.0F*temp72 − 2.0F/15.0F*temp75)) − temp307*temp460*temp462*
(temp463*(temp326 + (2.0F/5.0F)*temp406 + temp409 + temp468 − 4.0F/3.0F*temp51 −
 2.0F/15.0F*temp55 − temp67*v[t1][i1][i2 − 4][i3]) + temp465*(temp129*v[t1][i1][
i2 − 2][i3 − 1] − temp132*v[t1][i1][i2 − 2][i3 + 1] + temp134*v[t1][i1][i2 − 2][
i3 + 2] − temp136*v[t1][i1][i2 − 2][i3 + 3] + temp21*v[t1][i1][i2 − 2][i3 + 4] +
 temp468 + temp489) + temp467*(temp118*v[t1][i1 − 1][i2 − 2][i3] − temp118*v[t1]
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[i1 + 1][i2 − 2][i3] + temp21*v[t1][i1 − 3][i2 − 2][i3] − temp21*v[t1][i1 + 3][i
2 − 2][i3] + temp319 + temp387)) + temp329*temp331*temp333*(temp334*(−temp116*v[
t1][i1 − 1][i2][i3 − 2] + temp116*v[t1][i1 − 1][i2][i3 + 2] + temp21*v[t1][i1 − 
1][i2][i3 − 3] − temp21*v[t1][i1 − 1][i2][i3 + 3] + temp335 − temp336) + temp338
*(−temp116*v[t1][i1 − 1][i2 − 2][i3] + temp116*v[t1][i1 − 1][i2 + 2][i3] + temp2
1*v[t1][i1 − 1][i2 − 3][i3] − temp21*v[t1][i1 − 1][i2 + 3][i3] + temp342 − temp3
44) + temp347*(temp348 + temp349 − temp67*v[t1][i1 − 3][i2][i3] + (1.0F/2.0F)*te
mp75 − 2.0F/15.0F*temp78 + (2.0F/5.0F)*temp87 + temp90)) + temp329*temp400*temp4
02*(temp403*(temp348 + temp413 + (2.0F/5.0F)*temp48 + (1.0F/2.0F)*temp55 − 2.0F/
15.0F*temp59 + temp62 − temp67*v[t1][i1][i2 − 3][i3]) + temp410*(−temp132*v[t1][
i1][i2 − 1][i3 + 1] + temp134*v[t1][i1][i2 − 1][i3 + 2] − temp136*v[t1][i1][i2 −
 1][i3 + 3] + temp21*v[t1][i1][i2 − 1][i3 + 4] + temp413 + temp490 − temp67*v[t1
][i1][i2 − 1][i3 − 2]) + temp412*(−temp116*v[t1][i1 − 2][i2 − 1][i3] + temp116*v
[t1][i1 + 2][i2 − 1][i3] + temp21*v[t1][i1 − 3][i2 − 1][i3] − temp21*v[t1][i1 + 
3][i2 − 1][i3] + temp342 − temp363)) − temp350*temp352*temp354*(temp355*(−temp11
6*v[t1][i1 + 1][i2][i3 − 2] + temp116*v[t1][i1 + 1][i2][i3 + 2] + temp21*v[t1][i
1 + 1][i2][i3 − 3] − temp21*v[t1][i1 + 1][i2][i3 + 3] + temp356 + temp357) + tem
p359*(−temp116*v[t1][i1 + 1][i2 − 2][i3] + temp116*v[t1][i1 + 1][i2 + 2][i3] + t
emp21*v[t1][i1 + 1][i2 − 3][i3] − temp21*v[t1][i1 + 1][i2 + 3][i3] + temp363 + t
emp365) + temp368*(temp369 + temp370 − 2.0F/15.0F*temp371 + temp374 − temp67*v[t
1][i1 − 1][i2][i3] − 4.0F/3.0F*temp78 + (1.0F/2.0F)*temp81)) − temp350*temp472*t
emp474*(temp475*(temp369 − 2.0F/15.0F*temp421 + temp424 + temp479 − 4.0F/3.0F*te
mp59 − temp67*v[t1][i1][i2 − 1][i3] + (1.0F/2.0F)*temp95) + temp476*(temp129*v[t
1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1][i2 + 1][i3 + 2] − temp136*v[t1][i1][i
2 + 1][i3 + 3] + temp21*v[t1][i1][i2 + 1][i3 + 4] + temp479 + temp491 − temp67*v
[t1][i1][i2 + 1][i3 − 2]) + temp478*(−temp116*v[t1][i1 − 2][i2 + 1][i3] + temp11
6*v[t1][i1 + 2][i2 + 1][i3] + temp21*v[t1][i1 − 3][i2 + 1][i3] − temp21*v[t1][i1
 + 3][i2 + 1][i3] + temp344 + temp365)) + temp375*temp377*temp379*(temp380*(temp
118*v[t1][i1 + 2][i2][i3 − 1] − temp118*v[t1][i1 + 2][i2][i3 + 1] + temp21*v[t1]
[i1 + 2][i2][i3 − 3] − temp21*v[t1][i1 + 2][i2][i3 + 3] − temp381 + temp382) + t
emp384*(temp118*v[t1][i1 + 2][i2 − 1][i3] − temp118*v[t1][i1 + 2][i2 + 1][i3] + 
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temp21*v[t1][i1 + 2][i2 − 3][i3] − temp21*v[t1][i1 + 2][i2 + 3][i3] − temp387 + 
temp391) + temp393*((1.0F/2.0F)*temp371 + temp394 + temp395 − 2.0F/15.0F*temp396
 + temp398 + (2.0F/5.0F)*temp75 − 4.0F/3.0F*temp81)) + temp375*temp417*temp419*(
temp420*(temp394 + (1.0F/2.0F)*temp421 + temp428 − 2.0F/15.0F*temp453 + temp455 
+ (2.0F/5.0F)*temp55 − 4.0F/3.0F*temp95) + temp425*(temp129*v[t1][i1][i2 + 2][i3
 − 1] − temp132*v[t1][i1][i2 + 2][i3 + 1] − temp136*v[t1][i1][i2 + 2][i3 + 3] + 
temp21*v[t1][i1][i2 + 2][i3 + 4] + temp428 + temp492 − temp67*v[t1][i1][i2 + 2][
i3 − 2]) + temp427*(temp118*v[t1][i1 − 1][i2 + 2][i3] − temp118*v[t1][i1 + 1][i2
 + 2][i3] + temp21*v[t1][i1 − 3][i2 + 2][i3] − temp21*v[t1][i1 + 3][i2 + 2][i3] 
− temp323 + temp391)) − temp43*temp99;
              float temp514 = temp12*u[t1][i1][i2 − 2][i3];
              float temp516 = temp12*u[t1][i1][i2 − 1][i3];
              float temp517 = (3.0F/4.0F)*temp516;
              float temp519 = temp12*u[t1][i1][i2 + 1][i3];
              float temp520 = (3.0F/4.0F)*temp519;
              float temp522 = temp12*u[t1][i1][i2 + 2][i3];
              float temp524 = temp21*u[t1][i1][i2 + 3][i3];
              float temp525 = temp21*u[t1][i1][i2 − 3][i3] − 3.0F/20.0F*temp514 
+ temp517 − temp520 + (3.0F/20.0F)*temp522 − temp524;
              float temp526 = temp12*u[t1][i1][i2][i3];
              float temp527 = (7.0F/12.0F)*temp526;
              float temp530 = temp12*u[t1][i1 − 1][i2][i3];
              float temp532 = temp12*u[t1][i1 + 1][i2][i3];
              float temp534 = temp12*u[t1][i1 + 2][i2][i3];
              float temp536 = temp12*u[t1][i1 + 3][i2][i3];
              float temp538 = temp21*u[t1][i1 + 4][i2][i3];
              float temp539 = temp527 + (2.0F/5.0F)*temp530 − 4.0F/3.0F*temp532 
+ (1.0F/2.0F)*temp534 − 2.0F/15.0F*temp536 + temp538 − temp67*u[t1][i1 − 2][i2][
i3];
              float temp541 = temp12*u[t1][i1 − 2][i2][i3];
              float temp542 = (3.0F/4.0F)*temp530;
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              float temp543 = (3.0F/4.0F)*temp532;
              float temp544 = temp21*u[t1][i1 + 3][i2][i3];
              float temp545 = temp21*u[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp53
4 − 3.0F/20.0F*temp541 + temp542 − temp543 − temp544;
              float temp546 = temp12*u[t1][i1][i2 + 3][i3];
              float temp548 = temp21*u[t1][i1][i2 + 4][i3];
              float temp549 = (2.0F/5.0F)*temp516 − 4.0F/3.0F*temp519 + (1.0F/2.
0F)*temp522 + temp527 − 2.0F/15.0F*temp546 + temp548 − temp67*u[t1][i1][i2 − 2][
i3];
              float temp550 = (3.0F/4.0F)*temp526;
              float temp551 = −temp550;
              float temp553 = temp12*u[t1][i1][i2 − 3][i3];
              float temp554 = (3.0F/4.0F)*temp514;
              float temp555 = (3.0F/20.0F)*temp519;
              float temp556 = temp21*u[t1][i1][i2 + 2][i3];
              float temp557 = temp21*u[t1][i1][i2 − 4][i3] + temp551 − 3.0F/20.0
F*temp553 + temp554 + temp555 − temp556;
              float temp558 = (7.0F/12.0F)*temp516;
              float temp561 = temp129*u[t1][i1 − 1][i2 − 1][i3];
              float temp565 = −temp132*u[t1][i1 + 1][i2 − 1][i3] + temp134*u[t1]
[i1 + 2][i2 − 1][i3] − temp136*u[t1][i1 + 3][i2 − 1][i3] + temp21*u[t1][i1 + 4][
i2 − 1][i3] + temp558 + temp561 − temp67*u[t1][i1 − 2][i2 − 1][i3];
              float temp567 = temp12*u[t1][i1 − 3][i2][i3];
              float temp568 = (3.0F/4.0F)*temp541;
              float temp569 = (3.0F/20.0F)*temp532;
              float temp570 = temp21*u[t1][i1 + 2][i2][i3];
              float temp571 = temp21*u[t1][i1 − 4][i2][i3] + temp551 − 3.0F/20.0
F*temp567 + temp568 + temp569 − temp570;
              float temp572 = (7.0F/12.0F)*temp530;
              float temp577 = −temp132*u[t1][i1 − 1][i2 + 1][i3] + temp134*u[t1]
[i1 − 1][i2 + 2][i3] − temp136*u[t1][i1 − 1][i2 + 3][i3] + temp21*u[t1][i1 − 1][
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i2 + 4][i3] + temp561 + temp572 − temp67*u[t1][i1 − 1][i2 − 2][i3];
              float temp578 = (3.0F/20.0F)*temp526;
              float temp579 = −temp578;
              float temp580 = temp12*u[t1][i1][i2 + 4][i3];
              float temp582 = temp21*u[t1][i1][i2 + 5][i3];
              float temp583 = temp21*u[t1][i1][i2 − 1][i3] + temp520 − 3.0F/4.0F
*temp546 + temp579 + (3.0F/20.0F)*temp580 − temp582;
              float temp584 = (7.0F/12.0F)*temp522;
              float temp588 = temp134*u[t1][i1 + 2][i2 + 2][i3];
              float temp590 = temp129*u[t1][i1 − 1][i2 + 2][i3] − temp132*u[t1][
i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 4][i
2 + 2][i3] + temp584 + temp588 − temp67*u[t1][i1 − 2][i2 + 2][i3];
              float temp591 = temp12*u[t1][i1 + 4][i2][i3];
              float temp593 = temp21*u[t1][i1 + 5][i2][i3];
              float temp594 = temp21*u[t1][i1 − 1][i2][i3] − 3.0F/4.0F*temp536 +
 temp543 + temp579 + (3.0F/20.0F)*temp591 − temp593;
              float temp595 = (7.0F/12.0F)*temp534;
              float temp599 = temp129*u[t1][i1 + 2][i2 − 1][i3] − temp132*u[t1][
i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 2][i
2 + 4][i3] + temp588 + temp595 − temp67*u[t1][i1 + 2][i2 − 2][i3];
              float temp600 = (1.0F/60.0F)*temp526;
              float temp601 = −temp600;
              float temp604 = temp12*u[t1][i1][i2 − 5][i3];
              float temp605 = temp12*u[t1][i1][i2 − 4][i3];
              float temp606 = (3.0F/20.0F)*temp516;
              float temp607 = temp21*u[t1][i1][i2 − 6][i3] − temp554 + temp601 −
 3.0F/20.0F*temp604 + (3.0F/4.0F)*temp605 + temp606;
              float temp608 = (7.0F/12.0F)*temp553;
              float temp614 = temp129*u[t1][i1 − 1][i2 − 3][i3] − temp132*u[t1][
i1 + 1][i2 − 3][i3] + temp134*u[t1][i1 + 2][i2 − 3][i3] − temp136*u[t1][i1 + 3][
i2 − 3][i3] + temp21*u[t1][i1 + 4][i2 − 3][i3] + temp608 − temp67*u[t1][i1 − 2][
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i2 − 3][i3];
              float temp617 = temp12*u[t1][i1 − 5][i2][i3];
              float temp618 = temp12*u[t1][i1 − 4][i2][i3];
              float temp619 = (3.0F/20.0F)*temp530;
              float temp620 = temp21*u[t1][i1 − 6][i2][i3] − temp568 + temp601 −
 3.0F/20.0F*temp617 + (3.0F/4.0F)*temp618 + temp619;
              float temp621 = (7.0F/12.0F)*temp567;
              float temp627 = temp129*u[t1][i1 − 3][i2 − 1][i3] − temp132*u[t1][
i1 − 3][i2 + 1][i3] + temp134*u[t1][i1 − 3][i2 + 2][i3] − temp136*u[t1][i1 − 3][
i2 + 3][i3] + temp21*u[t1][i1 − 3][i2 + 4][i3] + temp621 − temp67*u[t1][i1 − 3][
i2 − 2][i3];
              float temp628 = (3.0F/4.0F)*temp522;
              float temp629 = temp12*u[t1][i1][i2 + 5][i3];
              float temp630 = temp21*u[t1][i1][i2 + 6][i3];
              float temp631 = −temp555 − 3.0F/4.0F*temp580 + temp600 + temp628 +
 (3.0F/20.0F)*temp629 − temp630;
              float temp634 = −temp136*u[t1][i1 + 3][i2 + 3][i3];
              float temp635 = temp129*u[t1][i1 − 1][i2 + 3][i3] − temp132*u[t1][
i1 + 1][i2 + 3][i3] + temp134*u[t1][i1 + 2][i2 + 3][i3] + temp21*u[t1][i1 + 4][i
2 + 3][i3] + (7.0F/12.0F)*temp546 + temp634 − temp67*u[t1][i1 − 2][i2 + 3][i3];
              float temp636 = (3.0F/4.0F)*temp534;
              float temp637 = temp12*u[t1][i1 + 5][i2][i3];
              float temp638 = temp21*u[t1][i1 + 6][i2][i3];
              float temp639 = −temp569 − 3.0F/4.0F*temp591 + temp600 + temp636 +
 (3.0F/20.0F)*temp637 − temp638;
              float temp640 = (7.0F/12.0F)*temp536;
              float temp643 = temp129*u[t1][i1 + 3][i2 − 1][i3] − temp132*u[t1][
i1 + 3][i2 + 1][i3] + temp134*u[t1][i1 + 3][i2 + 2][i3] + temp21*u[t1][i1 + 3][i
2 + 4][i3] + temp634 + temp640 − temp67*u[t1][i1 + 3][i2 − 2][i3];
              float temp644 = temp21*u[t1][i1][i2 + 1][i3];
              float temp645 = temp21*u[t1][i1][i2 − 5][i3] − temp517 + (3.0F/4.0
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F)*temp553 + temp578 − 3.0F/20.0F*temp605 − temp644;
              float temp646 = (7.0F/12.0F)*temp514;
              float temp648 = −temp67*u[t1][i1 − 2][i2 − 2][i3];
              float temp650 = temp129*u[t1][i1 − 1][i2 − 2][i3] − temp132*u[t1][
i1 + 1][i2 − 2][i3] + temp134*u[t1][i1 + 2][i2 − 2][i3] − temp136*u[t1][i1 + 3][
i2 − 2][i3] + temp21*u[t1][i1 + 4][i2 − 2][i3] + temp646 + temp648;
              float temp651 = temp21*u[t1][i1 + 1][i2][i3];
              float temp652 = temp21*u[t1][i1 − 5][i2][i3] − temp542 + (3.0F/4.0
F)*temp567 + temp578 − 3.0F/20.0F*temp618 − temp651;
              float temp653 = (7.0F/12.0F)*temp541;
              float temp655 = temp129*u[t1][i1 − 2][i2 − 1][i3] − temp132*u[t1][
i1 − 2][i2 + 1][i3] + temp134*u[t1][i1 − 2][i2 + 2][i3] − temp136*u[t1][i1 − 2][
i2 + 3][i3] + temp21*u[t1][i1 − 2][i2 + 4][i3] + temp648 + temp653;
              float temp656 = temp21*u[t1][i1][i2 − 2][i3] + (3.0F/20.0F)*temp54
6 − temp548 + temp550 − temp606 − temp628;
              float temp657 = (7.0F/12.0F)*temp519;
              float temp659 = −temp132*u[t1][i1 + 1][i2 + 1][i3];
              float temp660 = temp129*u[t1][i1 − 1][i2 + 1][i3] + temp134*u[t1][
i1 + 2][i2 + 1][i3] − temp136*u[t1][i1 + 3][i2 + 1][i3] + temp21*u[t1][i1 + 4][i
2 + 1][i3] + temp657 + temp659 − temp67*u[t1][i1 − 2][i2 + 1][i3];
              float temp661 = temp21*u[t1][i1 − 2][i2][i3] + (3.0F/20.0F)*temp53
6 − temp538 + temp550 − temp619 − temp636;
              float temp662 = (7.0F/12.0F)*temp532;
              float temp663 = temp129*u[t1][i1 + 1][i2 − 1][i3] + temp134*u[t1][
i1 + 1][i2 + 2][i3] − temp136*u[t1][i1 + 1][i2 + 3][i3] + temp21*u[t1][i1 + 1][i
2 + 4][i3] + temp659 + temp662 − temp67*u[t1][i1 + 1][i2 − 2][i3];
              float temp664 = −temp116*u[t1][i1 − 4][i2 − 2][i3] + temp116*u[t1]
[i1 − 4][i2 + 2][i3] + temp118*u[t1][i1 − 4][i2 − 1][i3] − temp118*u[t1][i1 − 4]
[i2 + 1][i3] + temp21*u[t1][i1 − 4][i2 − 3][i3] − temp21*u[t1][i1 − 4][i2 + 3][i
3];
              float temp665 = −2.0F/15.0F*temp530 + (1.0F/2.0F)*temp541 − 4.0F/3

Oct 25, 16 15:19 Page 58/116tti_3d_so6.txt
.0F*temp567 + temp600 + (2.0F/5.0F)*temp617 + (7.0F/12.0F)*temp618 − temp67*u[t1
][i1 − 6][i2][i3];
              float temp666 = −temp116*u[t1][i1 − 2][i2 − 4][i3] + temp116*u[t1]
[i1 + 2][i2 − 4][i3] + temp118*u[t1][i1 − 1][i2 − 4][i3] − temp118*u[t1][i1 + 1]
[i2 − 4][i3] + temp21*u[t1][i1 − 3][i2 − 4][i3] − temp21*u[t1][i1 + 3][i2 − 4][i
3];
              float temp667 = (7.0F/12.0F)*temp605;
              float temp668 = (1.0F/2.0F)*temp514 − 2.0F/15.0F*temp516 − 4.0F/3.
0F*temp553 + temp600 + (2.0F/5.0F)*temp604 + temp667 − temp67*u[t1][i1][i2 − 6][
i3];
              float temp669 = temp21*u[t1][i1 − 3][i2 − 3][i3];
              float temp670 = −temp116*u[t1][i1 − 3][i2 − 2][i3] + temp116*u[t1]
[i1 − 3][i2 + 2][i3] + temp118*u[t1][i1 − 3][i2 − 1][i3] − temp118*u[t1][i1 − 3]
[i2 + 1][i3] − temp21*u[t1][i1 − 3][i2 + 3][i3] + temp669;
              float temp671 = −2.0F/15.0F*temp526;
              float temp672 = (1.0F/2.0F)*temp530 − 4.0F/3.0F*temp541 + (2.0F/5.
0F)*temp618 + temp621 + temp651 − temp67*u[t1][i1 − 5][i2][i3] + temp671;
              float temp673 = −temp116*u[t1][i1 − 2][i2 − 3][i3] + temp116*u[t1]
[i1 + 2][i2 − 3][i3] + temp118*u[t1][i1 − 1][i2 − 3][i3] − temp118*u[t1][i1 + 1]
[i2 − 3][i3] − temp21*u[t1][i1 + 3][i2 − 3][i3] + temp669;
              float temp674 = −4.0F/3.0F*temp514 + (1.0F/2.0F)*temp516 + (2.0F/5
.0F)*temp605 + temp608 + temp644 − temp67*u[t1][i1][i2 − 5][i3] + temp671;
              float temp675 = −temp116*u[t1][i1 − 2][i2 − 2][i3];
              float temp676 = temp116*u[t1][i1 + 2][i2 − 2][i3];
              float temp677 = temp118*u[t1][i1 − 1][i2 − 2][i3] − temp118*u[t1][
i1 + 1][i2 − 2][i3] + temp21*u[t1][i1 − 3][i2 − 2][i3] − temp21*u[t1][i1 + 3][i2
 − 2][i3] + temp675 + temp676;
              float temp678 = (1.0F/2.0F)*temp526;
              float temp679 = −4.0F/3.0F*temp516 − 2.0F/15.0F*temp519 + (2.0F/5.
0F)*temp553 + temp556 + temp646 − temp67*u[t1][i1][i2 − 4][i3] + temp678;
              float temp680 = temp118*u[t1][i1 − 1][i2 − 1][i3];
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              float temp681 = temp118*u[t1][i1 + 1][i2 − 1][i3];
              float temp682 = −temp116*u[t1][i1 − 2][i2 − 1][i3] + temp116*u[t1]
[i1 + 2][i2 − 1][i3] + temp21*u[t1][i1 − 3][i2 − 1][i3] − temp21*u[t1][i1 + 3][i
2 − 1][i3] + temp680 − temp681;
              float temp683 = −4.0F/3.0F*temp526;
              float temp684 = (2.0F/5.0F)*temp514 + (1.0F/2.0F)*temp519 − 2.0F/1
5.0F*temp522 + temp524 + temp558 − temp67*u[t1][i1][i2 − 3][i3] + temp683;
              float temp685 = temp118*u[t1][i1 − 1][i2 + 1][i3];
              float temp686 = −temp118*u[t1][i1 + 1][i2 + 1][i3];
              float temp687 = −temp116*u[t1][i1 − 2][i2 + 1][i3] + temp116*u[t1]
[i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 − 3][i2 + 1][i3] − temp21*u[t1][i1 + 3][i
2 + 1][i3] + temp685 + temp686;
              float temp688 = (2.0F/5.0F)*temp526;
              float temp689 = −4.0F/3.0F*temp522 + (1.0F/2.0F)*temp546 − 2.0F/15
.0F*temp580 + temp582 + temp657 − temp67*u[t1][i1][i2 − 1][i3] + temp688;
              float temp690 = temp116*u[t1][i1 − 2][i2 + 2][i3];
              float temp691 = temp116*u[t1][i1 + 2][i2 + 2][i3];
              float temp692 = temp118*u[t1][i1 − 1][i2 + 2][i3] − temp118*u[t1][
i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 − 3][i2 + 2][i3] − temp21*u[t1][i1 + 3][i2
 + 2][i3] − temp690 + temp691;
              float temp693 = −1.0F/30.0F*temp526;
              float temp694 = (2.0F/5.0F)*temp519 − 4.0F/3.0F*temp546 + (1.0F/2.
0F)*temp580 + temp584 − 2.0F/15.0F*temp629 + temp630 + temp693;
              float temp695 = temp118*u[t1][i1 − 2][i2 − 1][i3] − temp118*u[t1][
i1 − 2][i2 + 1][i3] + temp21*u[t1][i1 − 2][i2 − 3][i3] − temp21*u[t1][i1 − 2][i2
 + 3][i3] + temp675 + temp690;
              float temp696 = −4.0F/3.0F*temp530 − 2.0F/15.0F*temp532 + (2.0F/5.
0F)*temp567 + temp570 + temp653 − temp67*u[t1][i1 − 4][i2][i3] + temp678;
              float temp697 = −temp116*u[t1][i1 − 1][i2 − 2][i3] + temp116*u[t1]
[i1 − 1][i2 + 2][i3] + temp21*u[t1][i1 − 1][i2 − 3][i3] − temp21*u[t1][i1 − 1][i
2 + 3][i3] + temp680 − temp685;

Oct 25, 16 15:19 Page 60/116tti_3d_so6.txt

              float temp698 = (1.0F/2.0F)*temp532 − 2.0F/15.0F*temp534 + (2.0F/5
.0F)*temp541 + temp544 + temp572 − temp67*u[t1][i1 − 3][i2][i3] + temp683;
              float temp699 = −temp116*u[t1][i1 + 1][i2 − 2][i3] + temp116*u[t1]
[i1 + 1][i2 + 2][i3] + temp21*u[t1][i1 + 1][i2 − 3][i3] − temp21*u[t1][i1 + 1][i
2 + 3][i3] + temp681 + temp686;
              float temp700 = −4.0F/3.0F*temp534 + (1.0F/2.0F)*temp536 − 2.0F/15
.0F*temp591 + temp593 + temp662 − temp67*u[t1][i1 − 1][i2][i3] + temp688;
              float temp701 = temp118*u[t1][i1 + 2][i2 − 1][i3] − temp118*u[t1][
i1 + 2][i2 + 1][i3] + temp21*u[t1][i1 + 2][i2 − 3][i3] − temp21*u[t1][i1 + 2][i2
 + 3][i3] − temp676 + temp691;
              float temp702 = (2.0F/5.0F)*temp532 − 4.0F/3.0F*temp536 + (1.0F/2.
0F)*temp591 + temp595 − 2.0F/15.0F*temp637 + temp638 + temp693;
              float temp703 = temp12*u[t1][i1][i2][i3 − 3];
              float temp704 = temp12*u[t1][i1][i2][i3 − 2];
              float temp705 = temp12*u[t1][i1][i2][i3 − 1];
              float temp706 = (3.0F/4.0F)*temp705;
              float temp707 = temp12*u[t1][i1][i2][i3 + 1];
              float temp708 = (3.0F/4.0F)*temp707;
              float temp709 = temp12*u[t1][i1][i2][i3 + 2];
              float temp710 = temp12*u[t1][i1][i2][i3 + 3];
              float temp711 = (1.0F/60.0F)*temp710;
              float temp712 = temp20*temp42;
              float temp713 = temp19*temp20;
              float temp714 = temp12*u[t1][i1][i2][i3 + 4];
              float temp715 = (1.0F/60.0F)*temp714;
              float temp716 = 2.91666666666667e−1F*temp12*(−temp16*(temp527 − 1.
0F/30.0F*temp704 + (2.0F/5.0F)*temp705 − 4.0F/3.0F*temp707 + (1.0F/2.0F)*temp709
 − 2.0F/15.0F*temp710 + temp715) + temp545*temp713 + temp549*temp712);
              float temp717 = temp12*u[t1][i1][i2][i3 − 4];
              float temp718 = (3.0F/4.0F)*temp704;
              float temp719 = (3.0F/20.0F)*temp707;
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              float temp720 = (1.0F/60.0F)*temp709;
              float temp721 = temp102*temp112;
              float temp725 = temp118*u[t1][i1][i2 − 1][i3 − 1];
              float temp727 = temp118*u[t1][i1][i2 + 1][i3 − 1];
              float temp730 = temp102*temp125;
              float temp731 = (7.0F/12.0F)*temp705;
              float temp734 = temp129*u[t1][i1 − 1][i2][i3 − 1];
              float temp738 = temp12*u[t1][i1][i2][i3 + 5];
              float temp739 = (1.0F/60.0F)*temp738;
              float temp740 = temp140*temp148;
              float temp743 = temp116*u[t1][i1][i2 − 2][i3 + 2];
              float temp747 = temp116*u[t1][i1][i2 + 2][i3 + 2];
              float temp749 = temp140*temp159;
              float temp750 = (7.0F/12.0F)*temp709;
              float temp755 = temp134*u[t1][i1 + 2][i2][i3 + 2];
              float temp757 = temp12*u[t1][i1][i2][i3 − 6];
              float temp758 = temp12*u[t1][i1][i2][i3 − 5];
              float temp759 = (3.0F/20.0F)*temp705;
              float temp760 = temp170*temp181;
              float temp761 = temp21*u[t1][i1][i2 − 3][i3 − 3];
              float temp767 = temp21*u[t1][i1][i2 + 3][i3 − 3];
              float temp768 = temp170*temp191;
              float temp769 = (7.0F/12.0F)*temp703;
              float temp775 = (3.0F/4.0F)*temp709;
              float temp776 = temp21*u[t1][i1][i2][i3 + 6];
              float temp778 = temp21*u[t1][i1][i2 − 3][i3 + 3];
              float temp783 = −temp21*u[t1][i1][i2 + 3][i3 + 3];
              float temp788 = −temp136*u[t1][i1 + 3][i2][i3 + 3];
              float temp789 = (1.0F/60.0F)*temp707;
              float temp790 = temp222*temp225;
              float temp793 = −temp116*u[t1][i1][i2 − 2][i3 − 2];
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              float temp797 = temp116*u[t1][i1][i2 + 2][i3 − 2];
              float temp799 = temp222*temp236;
              float temp800 = (7.0F/12.0F)*temp704;
              float temp802 = −temp67*u[t1][i1 − 2][i2][i3 − 2];
              float temp807 = temp246*temp248;
              float temp811 = temp118*u[t1][i1][i2 − 1][i3 + 1];
              float temp813 = −temp118*u[t1][i1][i2 + 1][i3 + 1];
              float temp816 = temp246*temp259;
              float temp817 = (7.0F/12.0F)*temp707;
              float temp821 = −temp132*u[t1][i1 + 1][i2][i3 + 1];
              float temp824 = temp21*u[t1][i1 − 3][i2][i3 − 3];
              float temp830 = temp288*temp295;
              float temp831 = temp287*temp288;
              float temp832 = −temp116*u[t1][i1 − 2][i2][i3 − 2];
              float temp833 = temp116*u[t1][i1 − 2][i2][i3 + 2];
              float temp834 = temp312*temp315;
              float temp835 = temp311*temp312;
              float temp836 = temp118*u[t1][i1 − 1][i2][i3 − 1];
              float temp837 = temp118*u[t1][i1 − 1][i2][i3 + 1];
              float temp838 = temp334*temp337;
              float temp839 = temp333*temp334;
              float temp840 = temp118*u[t1][i1 + 1][i2][i3 − 1];
              float temp841 = −temp118*u[t1][i1 + 1][i2][i3 + 1];
              float temp842 = temp355*temp358;
              float temp843 = temp354*temp355;
              float temp844 = temp116*u[t1][i1 + 2][i2][i3 − 2];
              float temp845 = temp116*u[t1][i1 + 2][i2][i3 + 2];
              float temp846 = temp380*temp383;
              float temp847 = temp379*temp380;
              float temp848 = temp400*temp410;
              float temp849 = temp410*temp411;
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              float temp850 = temp417*temp425;
              float temp851 = temp425*temp426;
              float temp852 = temp432*temp443;
              float temp853 = temp443*temp444;
              float temp854 = temp460*temp465;
              float temp855 = temp465*temp466;
              float temp856 = temp472*temp476;
              float temp857 = temp476*temp477;
              float temp858 = (7.0F/12.0F)*temp717;
              float temp859 = −temp67*u[t1][i1][i2 − 2][i3 − 2];
              float temp860 = temp129*u[t1][i1][i2 − 1][i3 − 1];
              float temp861 = −temp132*u[t1][i1][i2 + 1][i3 + 1];
              float temp862 = temp134*u[t1][i1][i2 + 2][i3 + 2];
              float temp863 = −temp100*temp113*(−temp113*(temp551 − 3.0F/20.0F*t
emp703 + (1.0F/60.0F)*temp717 + temp718 + temp719 − temp720) + temp721*(−temp116
*u[t1][i1][i2 − 2][i3 − 1] + temp116*u[t1][i1][i2 + 2][i3 − 1] + temp21*u[t1][i1
][i2 − 3][i3 − 1] − temp21*u[t1][i1][i2 + 3][i3 − 1] + temp725 − temp727) + temp
730*(−temp132*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1 + 2][i2][i3 − 1] − te
mp136*u[t1][i1 + 3][i2][i3 − 1] + temp21*u[t1][i1 + 4][i2][i3 − 1] − temp67*u[t1
][i1 − 2][i2][i3 − 1] + temp731 + temp734)) + temp100*temp249*(−temp249*(temp550
 + (1.0F/60.0F)*temp704 + (3.0F/20.0F)*temp710 − temp715 − temp759 − temp775) + 
temp807*(−temp116*u[t1][i1][i2 − 2][i3 + 1] + temp116*u[t1][i1][i2 + 2][i3 + 1] 
+ temp21*u[t1][i1][i2 − 3][i3 + 1] − temp21*u[t1][i1][i2 + 3][i3 + 1] + temp811 
+ temp813) + temp816*(temp129*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 + 2][
i2][i3 + 1] − temp136*u[t1][i1 + 3][i2][i3 + 1] + temp21*u[t1][i1 + 4][i2][i3 + 
1] − temp67*u[t1][i1 − 2][i2][i3 + 1] + temp817 + temp821)) + temp100*temp333*te
mp334*(−temp331*(−temp132*u[t1][i1 − 1][i2][i3 + 1] + temp134*u[t1][i1 − 1][i2][
i3 + 2] − temp136*u[t1][i1 − 1][i2][i3 + 3] + temp21*u[t1][i1 − 1][i2][i3 + 4] +
 temp572 − temp67*u[t1][i1 − 1][i2][i3 − 2] + temp734) + temp571*temp839 + temp5
77*temp838) + temp100*temp337*(−temp333*temp577 + temp337*temp571) − temp100*tem
p354*temp355*(−temp352*(temp129*u[t1][i1 + 1][i2][i3 − 1] + temp134*u[t1][i1 + 1
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][i2][i3 + 2] − temp136*u[t1][i1 + 1][i2][i3 + 3] + temp21*u[t1][i1 + 1][i2][i3 
+ 4] + temp662 − temp67*u[t1][i1 + 1][i2][i3 − 2] + temp821) + temp661*temp843 +
 temp663*temp842) − temp100*temp358*(−temp354*temp663 + temp358*temp661) + temp1
00*temp400*temp410*(−temp402*(−temp116*u[t1][i1][i2 − 1][i3 − 2] + temp116*u[t1]
[i1][i2 − 1][i3 + 2] + temp21*u[t1][i1][i2 − 1][i3 − 3] − temp21*u[t1][i1][i2 − 
1][i3 + 3] + temp725 − temp811) + temp557*temp848 + temp565*temp849) − temp100*t
emp411*(temp400*temp565 − temp411*temp557) − temp100*temp472*temp476*(−temp474*(
−temp116*u[t1][i1][i2 + 1][i3 − 2] + temp116*u[t1][i1][i2 + 1][i3 + 2] + temp21*
u[t1][i1][i2 + 1][i3 − 3] − temp21*u[t1][i1][i2 + 1][i3 + 3] + temp727 + temp813
) + temp656*temp856 + temp660*temp857) + temp100*temp477*(temp472*temp660 − temp
477*temp656) − temp113*temp329*(−temp113*(temp683 − 1.0F/30.0F*temp703 + (2.0F/5
.0F)*temp704 + (1.0F/2.0F)*temp707 − 2.0F/15.0F*temp709 + temp711 + temp731) + t
emp721*(−temp132*u[t1][i1][i2 + 1][i3 − 1] + temp134*u[t1][i1][i2 + 2][i3 − 1] −
 temp136*u[t1][i1][i2 + 3][i3 − 1] + temp21*u[t1][i1][i2 + 4][i3 − 1] − temp67*u
[t1][i1][i2 − 2][i3 − 1] + temp731 + temp860) + temp730*(−temp116*u[t1][i1 − 2][
i2][i3 − 1] + temp116*u[t1][i1 + 2][i2][i3 − 1] + temp21*u[t1][i1 − 3][i2][i3 − 
1] − temp21*u[t1][i1 + 3][i2][i3 − 1] + temp836 − temp840)) − temp13*temp19*temp
20*(−temp16*((1.0F/60.0F)*temp703 − 3.0F/20.0F*temp704 + temp706 − temp708 + (3.
0F/20.0F)*temp709 − temp711) + temp525*temp712 + temp539*temp713) + temp13*temp1
9*(−temp19*temp549 + temp42*temp545) − temp13*temp42*(−temp19*temp525 + temp42*t
emp539) − temp138*temp149*(−temp149*(temp579 + (1.0F/60.0F)*temp705 + temp708 − 
3.0F/4.0F*temp710 + (3.0F/20.0F)*temp714 − temp739) + temp740*(temp118*u[t1][i1]
[i2 − 1][i3 + 2] − temp118*u[t1][i1][i2 + 1][i3 + 2] + temp21*u[t1][i1][i2 − 3][
i3 + 2] − temp21*u[t1][i1][i2 + 3][i3 + 2] − temp743 + temp747) + temp749*(temp1
29*u[t1][i1 − 1][i2][i3 + 2] − temp132*u[t1][i1 + 1][i2][i3 + 2] − temp136*u[t1]
[i1 + 3][i2][i3 + 2] + temp21*u[t1][i1 + 4][i2][i3 + 2] − temp67*u[t1][i1 − 2][i
2][i3 + 2] + temp750 + temp755)) + temp138*temp226*(−temp226*(temp578 + (3.0F/4.
0F)*temp703 − temp706 − 3.0F/20.0F*temp717 + (1.0F/60.0F)*temp758 − temp789) + t
emp790*(temp118*u[t1][i1][i2 − 1][i3 − 2] − temp118*u[t1][i1][i2 + 1][i3 − 2] + 
temp21*u[t1][i1][i2 − 3][i3 − 2] − temp21*u[t1][i1][i2 + 3][i3 − 2] + temp793 + 
temp797) + temp799*(temp129*u[t1][i1 − 1][i2][i3 − 2] − temp132*u[t1][i1 + 1][i2
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][i3 − 2] + temp134*u[t1][i1 + 2][i2][i3 − 2] − temp136*u[t1][i1 + 3][i2][i3 − 2
] + temp21*u[t1][i1 + 4][i2][i3 − 2] + temp800 + temp802)) − temp138*temp311*tem
p312*(−temp309*(temp129*u[t1][i1 − 2][i2][i3 − 1] − temp132*u[t1][i1 − 2][i2][i3
 + 1] + temp134*u[t1][i1 − 2][i2][i3 + 2] − temp136*u[t1][i1 − 2][i2][i3 + 3] + 
temp21*u[t1][i1 − 2][i2][i3 + 4] + temp653 + temp802) + temp652*temp835 + temp65
5*temp834) − temp138*temp315*(−temp311*temp655 + temp315*temp652) + temp138*temp
379*temp380*(−temp377*(temp129*u[t1][i1 + 2][i2][i3 − 1] − temp132*u[t1][i1 + 2]
[i2][i3 + 1] − temp136*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 2][i2][i3 +
 4] + temp595 − temp67*u[t1][i1 + 2][i2][i3 − 2] + temp755) + temp594*temp847 + 
temp599*temp846) + temp138*temp383*(−temp379*temp599 + temp383*temp594) + temp13
8*temp417*temp425*(−temp419*(temp118*u[t1][i1][i2 + 2][i3 − 1] − temp118*u[t1][i
1][i2 + 2][i3 + 1] + temp21*u[t1][i1][i2 + 2][i3 − 3] − temp21*u[t1][i1][i2 + 2]
[i3 + 3] + temp747 − temp797) + temp583*temp850 + temp590*temp851) − temp138*tem
p426*(temp417*temp590 − temp426*temp583) − temp138*temp460*temp465*(−temp462*(te
mp118*u[t1][i1][i2 − 2][i3 − 1] − temp118*u[t1][i1][i2 − 2][i3 + 1] + temp21*u[t
1][i1][i2 − 2][i3 − 3] − temp21*u[t1][i1][i2 − 2][i3 + 3] + temp743 + temp793) +
 temp645*temp854 + temp650*temp855) + temp138*temp466*(temp460*temp650 − temp466
*temp645) − temp149*temp375*(−temp149*(temp693 + (2.0F/5.0F)*temp707 − 4.0F/3.0F
*temp710 + (1.0F/2.0F)*temp714 − 2.0F/15.0F*temp738 + temp750 + temp776) + temp7
40*(temp129*u[t1][i1][i2 − 1][i3 + 2] − temp132*u[t1][i1][i2 + 1][i3 + 2] − temp
136*u[t1][i1][i2 + 3][i3 + 2] + temp21*u[t1][i1][i2 + 4][i3 + 2] − temp67*u[t1][
i1][i2 − 2][i3 + 2] + temp750 + temp862) + temp749*(temp118*u[t1][i1 − 1][i2][i3
 + 2] − temp118*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 − 3][i2][i3 + 2] − t
emp21*u[t1][i1 + 3][i2][i3 + 2] − temp833 + temp845)) + temp16*temp716 − temp168
*temp182*(−temp182*(temp601 + (3.0F/4.0F)*temp717 − temp718 + (1.0F/60.0F)*temp7
57 − 3.0F/20.0F*temp758 + temp759) + temp760*(−temp116*u[t1][i1][i2 − 2][i3 − 3]
 + temp116*u[t1][i1][i2 + 2][i3 − 3] + temp118*u[t1][i1][i2 − 1][i3 − 3] − temp1
18*u[t1][i1][i2 + 1][i3 − 3] + temp761 − temp767) + temp768*(temp129*u[t1][i1 − 
1][i2][i3 − 3] − temp132*u[t1][i1 + 1][i2][i3 − 3] + temp134*u[t1][i1 + 2][i2][i
3 − 3] − temp136*u[t1][i1 + 3][i2][i3 − 3] + temp21*u[t1][i1 + 4][i2][i3 − 3] − 
temp67*u[t1][i1 − 2][i2][i3 − 3] + temp769)) + temp168*temp207*(temp200*temp206*
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(−temp116*u[t1][i1][i2 − 2][i3 + 3] + temp116*u[t1][i1][i2 + 2][i3 + 3] + temp11
8*u[t1][i1][i2 − 1][i3 + 3] − temp118*u[t1][i1][i2 + 1][i3 + 3] + temp778 + temp
783) + temp200*temp215*(temp129*u[t1][i1 − 1][i2][i3 + 3] − temp132*u[t1][i1 + 1
][i2][i3 + 3] + temp134*u[t1][i1 + 2][i2][i3 + 3] + temp21*u[t1][i1 + 4][i2][i3 
+ 3] − temp67*u[t1][i1 − 2][i2][i3 + 3] + (7.0F/12.0F)*temp710 + temp788) − temp
207*(temp600 − 3.0F/4.0F*temp714 − temp719 + (3.0F/20.0F)*temp738 + temp775 − te
mp776)) − temp168*temp272*temp273*(−temp270*(−temp116*u[t1][i1 − 4][i2][i3 − 2] 
+ temp116*u[t1][i1 − 4][i2][i3 + 2] + temp118*u[t1][i1 − 4][i2][i3 − 1] − temp11
8*u[t1][i1 − 4][i2][i3 + 1] + temp21*u[t1][i1 − 4][i2][i3 − 3] − temp21*u[t1][i1
 − 4][i2][i3 + 3]) + temp272*temp273*temp665 + temp273*temp274*temp664) − temp16
8*temp274*(−temp272*temp664 + temp274*temp665) + temp168*temp287*temp288*(−temp2
85*(temp129*u[t1][i1 − 3][i2][i3 − 1] − temp132*u[t1][i1 − 3][i2][i3 + 1] + temp
134*u[t1][i1 − 3][i2][i3 + 2] − temp136*u[t1][i1 − 3][i2][i3 + 3] + temp21*u[t1]
[i1 − 3][i2][i3 + 4] + temp621 − temp67*u[t1][i1 − 3][i2][i3 − 2]) + temp620*tem
p831 + temp627*temp830) + temp168*temp295*(−temp287*temp627 + temp295*temp620) +
 temp168*temp432*temp443*(−temp434*(−temp116*u[t1][i1][i2 − 3][i3 − 2] + temp116
*u[t1][i1][i2 − 3][i3 + 2] + temp118*u[t1][i1][i2 − 3][i3 − 1] − temp118*u[t1][i
1][i2 − 3][i3 + 1] + temp761 − temp778) + temp607*temp852 + temp614*temp853) − t
emp168*temp444*(temp432*temp614 − temp444*temp607) − temp168*temp449*temp456*(te
mp449*temp456*temp631 − temp451*(−temp116*u[t1][i1][i2 + 3][i3 − 2] + temp116*u[
t1][i1][i2 + 3][i3 + 2] + temp118*u[t1][i1][i2 + 3][i3 − 1] − temp118*u[t1][i1][
i2 + 3][i3 + 1] + temp767 + temp783) + temp456*temp457*temp635) + temp168*temp45
7*(temp449*temp635 − temp457*temp631) + temp168*temp485*(temp483*temp487*(−temp1
16*u[t1][i1 − 2][i2][i3 − 4] + temp116*u[t1][i1 + 2][i2][i3 − 4] + temp118*u[t1]
[i1 − 1][i2][i3 − 4] − temp118*u[t1][i1 + 1][i2][i3 − 4] + temp21*u[t1][i1 − 3][
i2][i3 − 4] − temp21*u[t1][i1 + 3][i2][i3 − 4]) + temp483*temp488*(temp129*u[t1]
[i1][i2 − 1][i3 − 4] − temp132*u[t1][i1][i2 + 1][i3 − 4] + temp134*u[t1][i1][i2 
+ 2][i3 − 4] − temp136*u[t1][i1][i2 + 3][i3 − 4] + temp21*u[t1][i1][i2 + 4][i3 −
 4] − temp67*u[t1][i1][i2 − 2][i3 − 4] + temp858) − temp485*(temp600 − 4.0F/3.0F
*temp703 + (1.0F/2.0F)*temp704 − 2.0F/15.0F*temp705 − 1.0F/30.0F*temp757 + (2.0F
/5.0F)*temp758 + temp858)) − temp168*temp499*temp501*(−temp497*(temp129*u[t1][i1
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 + 3][i2][i3 − 1] − temp132*u[t1][i1 + 3][i2][i3 + 1] + temp134*u[t1][i1 + 3][i2
][i3 + 2] + temp21*u[t1][i1 + 3][i2][i3 + 4] + temp640 − temp67*u[t1][i1 + 3][i2
][i3 − 2] + temp788) + temp499*temp501*temp639 + temp501*temp503*temp643) − temp
168*temp503*(−temp499*temp643 + temp503*temp639) − temp168*temp505*temp510*(temp
505*temp510*temp668 − temp507*(temp129*u[t1][i1][i2 − 4][i3 − 1] − temp132*u[t1]
[i1][i2 − 4][i3 + 1] + temp134*u[t1][i1][i2 − 4][i3 + 2] − temp136*u[t1][i1][i2 
− 4][i3 + 3] + temp21*u[t1][i1][i2 − 4][i3 + 4] + temp667 − temp67*u[t1][i1][i2 
− 4][i3 − 2]) + temp508*temp510*temp666) + temp168*temp508*(temp505*temp666 − te
mp508*temp668) − temp182*temp283*(−temp182*(temp671 − 4.0F/3.0F*temp704 + (1.0F/
2.0F)*temp705 + (2.0F/5.0F)*temp717 − 1.0F/30.0F*temp758 + temp769 + temp789) + 
temp760*(temp129*u[t1][i1][i2 − 1][i3 − 3] − temp132*u[t1][i1][i2 + 1][i3 − 3] +
 temp134*u[t1][i1][i2 + 2][i3 − 3] − temp136*u[t1][i1][i2 + 3][i3 − 3] + temp21*
u[t1][i1][i2 + 4][i3 − 3] − temp67*u[t1][i1][i2 − 2][i3 − 3] + temp769) + temp76
8*(−temp116*u[t1][i1 − 2][i2][i3 − 3] + temp116*u[t1][i1 + 2][i2][i3 − 3] + temp
118*u[t1][i1 − 1][i2][i3 − 3] − temp118*u[t1][i1 + 1][i2][i3 − 3] − temp21*u[t1]
[i1 + 3][i2][i3 − 3] + temp824)) + temp226*temp307*(−temp226*(temp678 + (2.0F/5.
0F)*temp703 − 4.0F/3.0F*temp705 − 2.0F/15.0F*temp707 − 1.0F/30.0F*temp717 + temp
720 + temp800) + temp790*(temp129*u[t1][i1][i2 − 1][i3 − 2] − temp132*u[t1][i1][
i2 + 1][i3 − 2] + temp134*u[t1][i1][i2 + 2][i3 − 2] − temp136*u[t1][i1][i2 + 3][
i3 − 2] + temp21*u[t1][i1][i2 + 4][i3 − 2] + temp800 + temp859) + temp799*(temp1
18*u[t1][i1 − 1][i2][i3 − 2] − temp118*u[t1][i1 + 1][i2][i3 − 2] + temp21*u[t1][
i1 − 3][i2][i3 − 2] − temp21*u[t1][i1 + 3][i2][i3 − 2] + temp832 + temp844)) + t
emp249*temp350*(−temp249*(temp688 − 1.0F/30.0F*temp705 − 4.0F/3.0F*temp709 + (1.
0F/2.0F)*temp710 − 2.0F/15.0F*temp714 + temp739 + temp817) + temp807*(temp129*u[
t1][i1][i2 − 1][i3 + 1] + temp134*u[t1][i1][i2 + 2][i3 + 1] − temp136*u[t1][i1][
i2 + 3][i3 + 1] + temp21*u[t1][i1][i2 + 4][i3 + 1] − temp67*u[t1][i1][i2 − 2][i3
 + 1] + temp817 + temp861) + temp816*(−temp116*u[t1][i1 − 2][i2][i3 + 1] + temp1
16*u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t1][i
1 + 3][i2][i3 + 1] + temp837 + temp841)) + temp283*temp287*temp288*(−temp285*(−t
emp116*u[t1][i1 − 3][i2][i3 − 2] + temp116*u[t1][i1 − 3][i2][i3 + 2] + temp118*u
[t1][i1 − 3][i2][i3 − 1] − temp118*u[t1][i1 − 3][i2][i3 + 1] − temp21*u[t1][i1 −
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 3][i2][i3 + 3] + temp824) + temp670*temp830 + temp672*temp831) + temp283*temp29
5*(−temp287*temp670 + temp295*temp672) + temp283*temp432*temp443*(−temp434*(temp
129*u[t1][i1][i2 − 3][i3 − 1] − temp132*u[t1][i1][i2 − 3][i3 + 1] + temp134*u[t1
][i1][i2 − 3][i3 + 2] − temp136*u[t1][i1][i2 − 3][i3 + 3] + temp21*u[t1][i1][i2 
− 3][i3 + 4] + temp608 − temp67*u[t1][i1][i2 − 3][i3 − 2]) + temp673*temp853 + t
emp674*temp852) − temp283*temp444*(temp432*temp673 − temp444*temp674) − temp307*
temp311*temp312*(−temp309*(temp118*u[t1][i1 − 2][i2][i3 − 1] − temp118*u[t1][i1 
− 2][i2][i3 + 1] + temp21*u[t1][i1 − 2][i2][i3 − 3] − temp21*u[t1][i1 − 2][i2][i
3 + 3] + temp832 + temp833) + temp695*temp834 + temp696*temp835) − temp307*temp3
15*(−temp311*temp695 + temp315*temp696) − temp307*temp460*temp465*(−temp462*(tem
p129*u[t1][i1][i2 − 2][i3 − 1] − temp132*u[t1][i1][i2 − 2][i3 + 1] + temp134*u[t
1][i1][i2 − 2][i3 + 2] − temp136*u[t1][i1][i2 − 2][i3 + 3] + temp21*u[t1][i1][i2
 − 2][i3 + 4] + temp646 + temp859) + temp677*temp855 + temp679*temp854) + temp30
7*temp466*(temp460*temp677 − temp466*temp679) + temp329*temp333*temp334*(−temp33
1*(−temp116*u[t1][i1 − 1][i2][i3 − 2] + temp116*u[t1][i1 − 1][i2][i3 + 2] + temp
21*u[t1][i1 − 1][i2][i3 − 3] − temp21*u[t1][i1 − 1][i2][i3 + 3] + temp836 − temp
837) + temp697*temp838 + temp698*temp839) + temp329*temp337*(−temp333*temp697 + 
temp337*temp698) + temp329*temp400*temp410*(−temp402*(−temp132*u[t1][i1][i2 − 1]
[i3 + 1] + temp134*u[t1][i1][i2 − 1][i3 + 2] − temp136*u[t1][i1][i2 − 1][i3 + 3]
 + temp21*u[t1][i1][i2 − 1][i3 + 4] + temp558 − temp67*u[t1][i1][i2 − 1][i3 − 2]
 + temp860) + temp682*temp849 + temp684*temp848) − temp329*temp411*(temp400*temp
682 − temp411*temp684) − temp350*temp354*temp355*(−temp352*(−temp116*u[t1][i1 + 
1][i2][i3 − 2] + temp116*u[t1][i1 + 1][i2][i3 + 2] + temp21*u[t1][i1 + 1][i2][i3
 − 3] − temp21*u[t1][i1 + 1][i2][i3 + 3] + temp840 + temp841) + temp699*temp842 
+ temp700*temp843) − temp350*temp358*(−temp354*temp699 + temp358*temp700) − temp
350*temp472*temp476*(−temp474*(temp129*u[t1][i1][i2 + 1][i3 − 1] + temp134*u[t1]
[i1][i2 + 1][i3 + 2] − temp136*u[t1][i1][i2 + 1][i3 + 3] + temp21*u[t1][i1][i2 +
 1][i3 + 4] + temp657 − temp67*u[t1][i1][i2 + 1][i3 − 2] + temp861) + temp687*te
mp857 + temp689*temp856) + temp350*temp477*(temp472*temp687 − temp477*temp689) +
 temp375*temp379*temp380*(−temp377*(temp118*u[t1][i1 + 2][i2][i3 − 1] − temp118*
u[t1][i1 + 2][i2][i3 + 1] + temp21*u[t1][i1 + 2][i2][i3 − 3] − temp21*u[t1][i1 +
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 2][i2][i3 + 3] − temp844 + temp845) + temp701*temp846 + temp702*temp847) + temp
375*temp383*(−temp379*temp701 + temp383*temp702) + temp375*temp417*temp425*(−tem
p419*(temp129*u[t1][i1][i2 + 2][i3 − 1] − temp132*u[t1][i1][i2 + 2][i3 + 1] − te
mp136*u[t1][i1][i2 + 2][i3 + 3] + temp21*u[t1][i1][i2 + 2][i3 + 4] + temp584 − t
emp67*u[t1][i1][i2 + 2][i3 − 2] + temp862) + temp692*temp851 + temp694*temp850) 
− temp375*temp426*(temp417*temp692 − temp426*temp694) − temp712*temp716;
              u[t2][i1][i2][i3] = temp4*(temp10*(temp511*delta[i1][i2][i3] + tem
p863*epsilon[i1][i2][i3]) + temp5*u[t1][i1][i2][i3] + temp9*u[t0][i1][i2][i3]);
              v[t2][i1][i2][i3] = temp4*(temp10*(temp511 + temp863*delta[i1][i2]
[i3]) + temp5*v[t1][i1][i2][i3] + temp9*v[t0][i1][i2][i3]);
            }
          }
        #pragma omp for schedule(static)
        for (int i1 = 6; i1<64; i1++)
          for (int i2 = 64 − (58 % i2block); i2<64; i2++)
          {
            #pragma omp simd aligned(m, theta, delta, phi, u, damp, v, epsilon:6
4)
            for (int i3 = 6; i3<64; i3++)
            {
              float temp1 = 8.85879567828298e−1F*damp[i1][i2][i3];
              float temp3 = 2.0F*m[i1][i2][i3];
              float temp4 = 1.0F/(temp1 + temp3);
              float temp5 = 4.0F*m[i1][i2][i3];
              float temp9 = temp1 − temp3;
              float temp10 = 1.56956521739130F;
              float temp12 = 5.00000000000000e−2F;
              float temp13 = 2.91666666666667e−1F*temp12;
              float temp16 = sin(theta[i1][i2][i3]);
              float temp19 = cos(phi[i1][i2][i3]);
              float temp20 = cos(theta[i1][i2][i3]);
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              float temp21 = (1.0F/60.0F)*temp12;
              float temp27 = temp12*v[t1][i1][i2][i3 − 2];
              float temp30 = temp12*v[t1][i1][i2][i3 − 1];
              float temp31 = (3.0F/4.0F)*temp30;
              float temp34 = temp12*v[t1][i1][i2][i3 + 1];
              float temp35 = (3.0F/4.0F)*temp34;
              float temp38 = temp12*v[t1][i1][i2][i3 + 2];
              float temp41 = temp21*v[t1][i1][i2][i3 + 3];
              float temp42 = sin(phi[i1][i2][i3]);
              float temp43 = temp16*temp42;
              float temp48 = temp12*v[t1][i1][i2 − 2][i3];
              float temp51 = temp12*v[t1][i1][i2 − 1][i3];
              float temp52 = (3.0F/4.0F)*temp51;
              float temp55 = temp12*v[t1][i1][i2 + 1][i3];
              float temp56 = (3.0F/4.0F)*temp55;
              float temp59 = temp12*v[t1][i1][i2 + 2][i3];
              float temp62 = temp21*v[t1][i1][i2 + 3][i3];
              float temp63 = temp16*temp19;
              float temp65 = temp12*v[t1][i1][i2][i3];
              float temp66 = (7.0F/12.0F)*temp65;
              float temp67 = (1.0F/30.0F)*temp12;
              float temp72 = temp12*v[t1][i1 − 1][i2][i3];
              float temp75 = temp12*v[t1][i1 + 1][i2][i3];
              float temp78 = temp12*v[t1][i1 + 2][i2][i3];
              float temp81 = temp12*v[t1][i1 + 3][i2][i3];
              float temp84 = temp21*v[t1][i1 + 4][i2][i3];
              float temp87 = temp12*v[t1][i1 − 2][i2][i3];
              float temp88 = (3.0F/4.0F)*temp72;
              float temp89 = (3.0F/4.0F)*temp75;
              float temp90 = temp21*v[t1][i1 + 3][i2][i3];
              float temp91 = temp12*v[t1][i1][i2][i3 + 3];
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              float temp94 = temp21*v[t1][i1][i2][i3 + 4];
              float temp95 = temp12*v[t1][i1][i2 + 3][i3];
              float temp98 = temp21*v[t1][i1][i2 + 4][i3];
              float temp99 = 2.91666666666667e−1F*temp12*(temp20*((2.0F/5.0F)*te
mp30 − 4.0F/3.0F*temp34 + (1.0F/2.0F)*temp38 + temp66 − temp67*v[t1][i1][i2][i3 
− 2] − 2.0F/15.0F*temp91 + temp94) + temp43*((2.0F/5.0F)*temp51 − 4.0F/3.0F*temp
55 + (1.0F/2.0F)*temp59 + temp66 − temp67*v[t1][i1][i2 − 2][i3] − 2.0F/15.0F*tem
p95 + temp98) + temp63*(temp21*v[t1][i1 − 3][i2][i3] + (3.0F/20.0F)*temp78 − 3.0
F/20.0F*temp87 + temp88 − temp89 − temp90));
              float temp100 = 3.75e−1F*temp12;
              float temp102 = cos(theta[i1][i2][i3 − 1]);
              float temp103 = (3.0F/4.0F)*temp65;
              float temp104 = −temp103;
              float temp107 = temp12*v[t1][i1][i2][i3 − 3];
              float temp108 = (3.0F/4.0F)*temp27;
              float temp109 = (3.0F/20.0F)*temp34;
              float temp110 = temp21*v[t1][i1][i2][i3 + 2];
              float temp112 = sin(phi[i1][i2][i3 − 1]);
              float temp113 = sin(theta[i1][i2][i3 − 1]);
              float temp114 = temp112*temp113;
              float temp116 = (3.0F/20.0F)*temp12;
              float temp118 = (3.0F/4.0F)*temp12;
              float temp120 = temp118*v[t1][i1][i2 − 1][i3 − 1];
              float temp122 = temp118*v[t1][i1][i2 + 1][i3 − 1];
              float temp125 = cos(phi[i1][i2][i3 − 1]);
              float temp126 = temp113*temp125;
              float temp127 = (7.0F/12.0F)*temp30;
              float temp129 = (2.0F/5.0F)*temp12;
              float temp131 = temp129*v[t1][i1 − 1][i2][i3 − 1];
              float temp132 = (4.0F/3.0F)*temp12;
              float temp134 = (1.0F/2.0F)*temp12;
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              float temp136 = (2.0F/15.0F)*temp12;
              float temp138 = 7.5e−2F*temp12;
              float temp140 = cos(theta[i1][i2][i3 + 2]);
              float temp141 = (3.0F/20.0F)*temp65;
              float temp142 = −temp141;
              float temp143 = temp12*v[t1][i1][i2][i3 + 4];
              float temp146 = temp21*v[t1][i1][i2][i3 + 5];
              float temp148 = sin(phi[i1][i2][i3 + 2]);
              float temp149 = sin(theta[i1][i2][i3 + 2]);
              float temp150 = temp148*temp149;
              float temp153 = temp116*v[t1][i1][i2 − 2][i3 + 2];
              float temp157 = temp116*v[t1][i1][i2 + 2][i3 + 2];
              float temp159 = cos(phi[i1][i2][i3 + 2]);
              float temp160 = temp149*temp159;
              float temp161 = (7.0F/12.0F)*temp38;
              float temp166 = temp134*v[t1][i1 + 2][i2][i3 + 2];
              float temp168 = 8.33333333333333e−3F*temp12;
              float temp170 = cos(theta[i1][i2][i3 − 3]);
              float temp171 = (1.0F/60.0F)*temp65;
              float temp172 = −temp171;
              float temp177 = temp12*v[t1][i1][i2][i3 − 5];
              float temp178 = temp12*v[t1][i1][i2][i3 − 4];
              float temp179 = (3.0F/20.0F)*temp30;
              float temp181 = sin(phi[i1][i2][i3 − 3]);
              float temp182 = sin(theta[i1][i2][i3 − 3]);
              float temp183 = temp181*temp182;
              float temp184 = temp21*v[t1][i1][i2 − 3][i3 − 3];
              float temp190 = temp21*v[t1][i1][i2 + 3][i3 − 3];
              float temp191 = cos(phi[i1][i2][i3 − 3]);
              float temp192 = temp182*temp191;
              float temp193 = (7.0F/12.0F)*temp107;
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              float temp200 = cos(theta[i1][i2][i3 + 3]);
              float temp201 = (3.0F/4.0F)*temp38;
              float temp202 = temp12*v[t1][i1][i2][i3 + 5];
              float temp204 = temp21*v[t1][i1][i2][i3 + 6];
              float temp206 = sin(phi[i1][i2][i3 + 3]);
              float temp207 = sin(theta[i1][i2][i3 + 3]);
              float temp209 = temp21*v[t1][i1][i2 − 3][i3 + 3];
              float temp214 = −temp21*v[t1][i1][i2 + 3][i3 + 3];
              float temp215 = cos(phi[i1][i2][i3 + 3]);
              float temp220 = −temp136*v[t1][i1 + 3][i2][i3 + 3];
              float temp222 = cos(theta[i1][i2][i3 − 2]);
              float temp223 = temp21*v[t1][i1][i2][i3 + 1];
              float temp225 = sin(phi[i1][i2][i3 − 2]);
              float temp226 = sin(theta[i1][i2][i3 − 2]);
              float temp227 = temp225*temp226;
              float temp230 = −temp116*v[t1][i1][i2 − 2][i3 − 2];
              float temp234 = temp116*v[t1][i1][i2 + 2][i3 − 2];
              float temp236 = cos(phi[i1][i2][i3 − 2]);
              float temp237 = temp226*temp236;
              float temp238 = (7.0F/12.0F)*temp27;
              float temp240 = −temp67*v[t1][i1 − 2][i2][i3 − 2];
              float temp246 = cos(theta[i1][i2][i3 + 1]);
              float temp248 = sin(phi[i1][i2][i3 + 1]);
              float temp249 = sin(theta[i1][i2][i3 + 1]);
              float temp250 = temp248*temp249;
              float temp254 = temp118*v[t1][i1][i2 − 1][i3 + 1];
              float temp256 = −temp118*v[t1][i1][i2 + 1][i3 + 1];
              float temp259 = cos(phi[i1][i2][i3 + 1]);
              float temp260 = temp249*temp259;
              float temp261 = (7.0F/12.0F)*temp34;
              float temp265 = −temp132*v[t1][i1 + 1][i2][i3 + 1];
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              float temp270 = sin(theta[i1 − 4][i2][i3]);
              float temp272 = cos(phi[i1 − 4][i2][i3]);
              float temp273 = cos(theta[i1 − 4][i2][i3]);
              float temp274 = sin(phi[i1 − 4][i2][i3]);
              float temp279 = temp12*v[t1][i1 − 5][i2][i3];
              float temp281 = temp12*v[t1][i1 − 4][i2][i3];
              float temp282 = temp12*v[t1][i1 − 3][i2][i3];
              float temp283 = 6.66666666666667e−2F*temp12;
              float temp285 = sin(theta[i1 − 3][i2][i3]);
              float temp287 = cos(phi[i1 − 3][i2][i3]);
              float temp288 = cos(theta[i1 − 3][i2][i3]);
              float temp289 = temp21*v[t1][i1 − 3][i2][i3 − 3];
              float temp295 = sin(phi[i1 − 3][i2][i3]);
              float temp296 = temp285*temp295;
              float temp297 = temp21*v[t1][i1 − 3][i2 − 3][i3];
              float temp303 = temp285*temp287;
              float temp304 = −2.0F/15.0F*temp65;
              float temp305 = (7.0F/12.0F)*temp282;
              float temp306 = temp21*v[t1][i1 + 1][i2][i3];
              float temp307 = 2.5e−1F*temp12;
              float temp309 = sin(theta[i1 − 2][i2][i3]);
              float temp311 = cos(phi[i1 − 2][i2][i3]);
              float temp312 = cos(theta[i1 − 2][i2][i3]);
              float temp313 = −temp116*v[t1][i1 − 2][i2][i3 − 2];
              float temp314 = temp116*v[t1][i1 − 2][i2][i3 + 2];
              float temp315 = sin(phi[i1 − 2][i2][i3]);
              float temp316 = temp309*temp315;
              float temp319 = −temp116*v[t1][i1 − 2][i2 − 2][i3];
              float temp323 = temp116*v[t1][i1 − 2][i2 + 2][i3];
              float temp325 = temp309*temp311;
              float temp326 = (1.0F/2.0F)*temp65;
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              float temp327 = (7.0F/12.0F)*temp87;
              float temp328 = temp21*v[t1][i1 + 2][i2][i3];
              float temp329 = 6.66666666666667e−1F*temp12;
              float temp331 = sin(theta[i1 − 1][i2][i3]);
              float temp333 = cos(phi[i1 − 1][i2][i3]);
              float temp334 = cos(theta[i1 − 1][i2][i3]);
              float temp335 = temp118*v[t1][i1 − 1][i2][i3 − 1];
              float temp336 = temp118*v[t1][i1 − 1][i2][i3 + 1];
              float temp337 = sin(phi[i1 − 1][i2][i3]);
              float temp338 = temp331*temp337;
              float temp342 = temp118*v[t1][i1 − 1][i2 − 1][i3];
              float temp344 = temp118*v[t1][i1 − 1][i2 + 1][i3];
              float temp347 = temp331*temp333;
              float temp348 = −4.0F/3.0F*temp65;
              float temp349 = (7.0F/12.0F)*temp72;
              float temp350 = 2.0e−1F*temp12;
              float temp352 = sin(theta[i1 + 1][i2][i3]);
              float temp354 = cos(phi[i1 + 1][i2][i3]);
              float temp355 = cos(theta[i1 + 1][i2][i3]);
              float temp356 = temp118*v[t1][i1 + 1][i2][i3 − 1];
              float temp357 = −temp118*v[t1][i1 + 1][i2][i3 + 1];
              float temp358 = sin(phi[i1 + 1][i2][i3]);
              float temp359 = temp352*temp358;
              float temp363 = temp118*v[t1][i1 + 1][i2 − 1][i3];
              float temp365 = −temp118*v[t1][i1 + 1][i2 + 1][i3];
              float temp368 = temp352*temp354;
              float temp369 = (2.0F/5.0F)*temp65;
              float temp370 = (7.0F/12.0F)*temp75;
              float temp371 = temp12*v[t1][i1 + 4][i2][i3];
              float temp374 = temp21*v[t1][i1 + 5][i2][i3];
              float temp375 = 1.66666666666667e−2F*temp12;
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              float temp377 = sin(theta[i1 + 2][i2][i3]);
              float temp379 = cos(phi[i1 + 2][i2][i3]);
              float temp380 = cos(theta[i1 + 2][i2][i3]);
              float temp381 = temp116*v[t1][i1 + 2][i2][i3 − 2];
              float temp382 = temp116*v[t1][i1 + 2][i2][i3 + 2];
              float temp383 = sin(phi[i1 + 2][i2][i3]);
              float temp384 = temp377*temp383;
              float temp387 = temp116*v[t1][i1 + 2][i2 − 2][i3];
              float temp391 = temp116*v[t1][i1 + 2][i2 + 2][i3];
              float temp393 = temp377*temp379;
              float temp394 = −1.0F/30.0F*temp65;
              float temp395 = (7.0F/12.0F)*temp78;
              float temp396 = temp12*v[t1][i1 + 5][i2][i3];
              float temp398 = temp21*v[t1][i1 + 6][i2][i3];
              float temp400 = sin(phi[i1][i2 − 1][i3]);
              float temp402 = sin(theta[i1][i2 − 1][i3]);
              float temp403 = temp400*temp402;
              float temp406 = temp12*v[t1][i1][i2 − 3][i3];
              float temp407 = (3.0F/4.0F)*temp48;
              float temp408 = (3.0F/20.0F)*temp55;
              float temp409 = temp21*v[t1][i1][i2 + 2][i3];
              float temp410 = cos(theta[i1][i2 − 1][i3]);
              float temp411 = cos(phi[i1][i2 − 1][i3]);
              float temp412 = temp402*temp411;
              float temp413 = (7.0F/12.0F)*temp51;
              float temp414 = temp129*v[t1][i1 − 1][i2 − 1][i3];
              float temp417 = sin(phi[i1][i2 + 2][i3]);
              float temp419 = sin(theta[i1][i2 + 2][i3]);
              float temp420 = temp417*temp419;
              float temp421 = temp12*v[t1][i1][i2 + 4][i3];
              float temp424 = temp21*v[t1][i1][i2 + 5][i3];
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              float temp425 = cos(theta[i1][i2 + 2][i3]);
              float temp426 = cos(phi[i1][i2 + 2][i3]);
              float temp427 = temp419*temp426;
              float temp428 = (7.0F/12.0F)*temp59;
              float temp429 = temp134*v[t1][i1 + 2][i2 + 2][i3];
              float temp432 = sin(phi[i1][i2 − 3][i3]);
              float temp434 = sin(theta[i1][i2 − 3][i3]);
              float temp435 = temp432*temp434;
              float temp440 = temp12*v[t1][i1][i2 − 5][i3];
              float temp441 = temp12*v[t1][i1][i2 − 4][i3];
              float temp442 = (3.0F/20.0F)*temp51;
              float temp443 = cos(theta[i1][i2 − 3][i3]);
              float temp444 = cos(phi[i1][i2 − 3][i3]);
              float temp445 = temp434*temp444;
              float temp446 = (7.0F/12.0F)*temp406;
              float temp449 = sin(phi[i1][i2 + 3][i3]);
              float temp451 = sin(theta[i1][i2 + 3][i3]);
              float temp452 = (3.0F/4.0F)*temp59;
              float temp453 = temp12*v[t1][i1][i2 + 5][i3];
              float temp455 = temp21*v[t1][i1][i2 + 6][i3];
              float temp456 = cos(theta[i1][i2 + 3][i3]);
              float temp457 = cos(phi[i1][i2 + 3][i3]);
              float temp458 = −temp136*v[t1][i1 + 3][i2 + 3][i3];
              float temp460 = sin(phi[i1][i2 − 2][i3]);
              float temp462 = sin(theta[i1][i2 − 2][i3]);
              float temp463 = temp460*temp462;
              float temp464 = temp21*v[t1][i1][i2 + 1][i3];
              float temp465 = cos(theta[i1][i2 − 2][i3]);
              float temp466 = cos(phi[i1][i2 − 2][i3]);
              float temp467 = temp462*temp466;
              float temp468 = (7.0F/12.0F)*temp48;
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              float temp469 = −temp67*v[t1][i1 − 2][i2 − 2][i3];
              float temp472 = sin(phi[i1][i2 + 1][i3]);
              float temp474 = sin(theta[i1][i2 + 1][i3]);
              float temp475 = temp472*temp474;
              float temp476 = cos(theta[i1][i2 + 1][i3]);
              float temp477 = cos(phi[i1][i2 + 1][i3]);
              float temp478 = temp474*temp477;
              float temp479 = (7.0F/12.0F)*temp55;
              float temp480 = −temp132*v[t1][i1 + 1][i2 + 1][i3];
              float temp483 = cos(theta[i1][i2][i3 − 4]);
              float temp484 = (7.0F/12.0F)*temp178;
              float temp485 = sin(theta[i1][i2][i3 − 4]);
              float temp487 = cos(phi[i1][i2][i3 − 4]);
              float temp488 = sin(phi[i1][i2][i3 − 4]);
              float temp489 = −temp67*v[t1][i1][i2 − 2][i3 − 2];
              float temp490 = temp129*v[t1][i1][i2 − 1][i3 − 1];
              float temp491 = −temp132*v[t1][i1][i2 + 1][i3 + 1];
              float temp492 = temp134*v[t1][i1][i2 + 2][i3 + 2];
              float temp493 = (3.0F/4.0F)*temp87;
              float temp494 = (3.0F/20.0F)*temp75;
              float temp495 = (3.0F/20.0F)*temp72;
              float temp497 = sin(theta[i1 + 3][i2][i3]);
              float temp499 = cos(phi[i1 + 3][i2][i3]);
              float temp500 = (3.0F/4.0F)*temp78;
              float temp501 = cos(theta[i1 + 3][i2][i3]);
              float temp502 = (7.0F/12.0F)*temp81;
              float temp503 = sin(phi[i1 + 3][i2][i3]);
              float temp505 = sin(phi[i1][i2 − 4][i3]);
              float temp507 = sin(theta[i1][i2 − 4][i3]);
              float temp508 = cos(phi[i1][i2 − 4][i3]);
              float temp509 = (7.0F/12.0F)*temp441;
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              float temp510 = cos(theta[i1][i2 − 4][i3]);
              float temp511 = temp100*temp102*(temp102*(temp104 − 3.0F/20.0F*tem
p107 + temp108 + temp109 − temp110 + temp21*v[t1][i1][i2][i3 − 4]) + temp114*(−t
emp116*v[t1][i1][i2 − 2][i3 − 1] + temp116*v[t1][i1][i2 + 2][i3 − 1] + temp120 −
 temp122 + temp21*v[t1][i1][i2 − 3][i3 − 1] − temp21*v[t1][i1][i2 + 3][i3 − 1]) 
+ temp126*(temp127 + temp131 − temp132*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1]
[i1 + 2][i2][i3 − 1] − temp136*v[t1][i1 + 3][i2][i3 − 1] + temp21*v[t1][i1 + 4][
i2][i3 − 1] − temp67*v[t1][i1 − 2][i2][i3 − 1])) − temp100*temp246*(temp246*(tem
p103 − temp179 − temp201 + temp21*v[t1][i1][i2][i3 − 2] + (3.0F/20.0F)*temp91 − 
temp94) + temp250*(−temp116*v[t1][i1][i2 − 2][i3 + 1] + temp116*v[t1][i1][i2 + 2
][i3 + 1] + temp21*v[t1][i1][i2 − 3][i3 + 1] − temp21*v[t1][i1][i2 + 3][i3 + 1] 
+ temp254 + temp256) + temp260*(temp129*v[t1][i1 − 1][i2][i3 + 1] + temp134*v[t1
][i1 + 2][i2][i3 + 1] − temp136*v[t1][i1 + 3][i2][i3 + 1] + temp21*v[t1][i1 + 4]
[i2][i3 + 1] + temp261 + temp265 − temp67*v[t1][i1 − 2][i2][i3 + 1])) + temp100*
temp331*temp333*(temp334*(temp131 − temp132*v[t1][i1 − 1][i2][i3 + 1] + temp134*
v[t1][i1 − 1][i2][i3 + 2] − temp136*v[t1][i1 − 1][i2][i3 + 3] + temp21*v[t1][i1 
− 1][i2][i3 + 4] + temp349 − temp67*v[t1][i1 − 1][i2][i3 − 2]) + temp338*(−temp1
32*v[t1][i1 − 1][i2 + 1][i3] + temp134*v[t1][i1 − 1][i2 + 2][i3] − temp136*v[t1]
[i1 − 1][i2 + 3][i3] + temp21*v[t1][i1 − 1][i2 + 4][i3] + temp349 + temp414 − te
mp67*v[t1][i1 − 1][i2 − 2][i3]) + temp347*(temp104 + temp21*v[t1][i1 − 4][i2][i3
] − 3.0F/20.0F*temp282 − temp328 + temp493 + temp494)) − temp100*temp352*temp354
*(temp355*(temp129*v[t1][i1 + 1][i2][i3 − 1] + temp134*v[t1][i1 + 1][i2][i3 + 2]
 − temp136*v[t1][i1 + 1][i2][i3 + 3] + temp21*v[t1][i1 + 1][i2][i3 + 4] + temp26
5 + temp370 − temp67*v[t1][i1 + 1][i2][i3 − 2]) + temp359*(temp129*v[t1][i1 + 1]
[i2 − 1][i3] + temp134*v[t1][i1 + 1][i2 + 2][i3] − temp136*v[t1][i1 + 1][i2 + 3]
[i3] + temp21*v[t1][i1 + 1][i2 + 4][i3] + temp370 + temp480 − temp67*v[t1][i1 + 
1][i2 − 2][i3]) + temp368*(temp103 + temp21*v[t1][i1 − 2][i2][i3] − temp495 − te
mp500 + (3.0F/20.0F)*temp81 − temp84)) + temp100*temp400*temp402*(temp403*(temp1
04 + temp21*v[t1][i1][i2 − 4][i3] − 3.0F/20.0F*temp406 + temp407 + temp408 − tem
p409) + temp410*(−temp116*v[t1][i1][i2 − 1][i3 − 2] + temp116*v[t1][i1][i2 − 1][
i3 + 2] + temp120 + temp21*v[t1][i1][i2 − 1][i3 − 3] − temp21*v[t1][i1][i2 − 1][
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i3 + 3] − temp254) + temp412*(−temp132*v[t1][i1 + 1][i2 − 1][i3] + temp134*v[t1]
[i1 + 2][i2 − 1][i3] − temp136*v[t1][i1 + 3][i2 − 1][i3] + temp21*v[t1][i1 + 4][
i2 − 1][i3] + temp413 + temp414 − temp67*v[t1][i1 − 2][i2 − 1][i3])) − temp100*t
emp472*temp474*(temp475*(temp103 + temp21*v[t1][i1][i2 − 2][i3] − temp442 − temp
452 + (3.0F/20.0F)*temp95 − temp98) + temp476*(−temp116*v[t1][i1][i2 + 1][i3 − 2
] + temp116*v[t1][i1][i2 + 1][i3 + 2] + temp122 + temp21*v[t1][i1][i2 + 1][i3 − 
3] − temp21*v[t1][i1][i2 + 1][i3 + 3] + temp256) + temp478*(temp129*v[t1][i1 − 1
][i2 + 1][i3] + temp134*v[t1][i1 + 2][i2 + 1][i3] − temp136*v[t1][i1 + 3][i2 + 1
][i3] + temp21*v[t1][i1 + 4][i2 + 1][i3] + temp479 + temp480 − temp67*v[t1][i1 −
 2][i2 + 1][i3])) + temp102*temp329*(temp102*(temp127 + (2.0F/5.0F)*temp27 + (1.
0F/2.0F)*temp34 + temp348 − 2.0F/15.0F*temp38 + temp41 − temp67*v[t1][i1][i2][i3
 − 3]) + temp114*(temp127 − temp132*v[t1][i1][i2 + 1][i3 − 1] + temp134*v[t1][i1
][i2 + 2][i3 − 1] − temp136*v[t1][i1][i2 + 3][i3 − 1] + temp21*v[t1][i1][i2 + 4]
[i3 − 1] + temp490 − temp67*v[t1][i1][i2 − 2][i3 − 1]) + temp126*(−temp116*v[t1]
[i1 − 2][i2][i3 − 1] + temp116*v[t1][i1 + 2][i2][i3 − 1] + temp21*v[t1][i1 − 3][
i2][i3 − 1] − temp21*v[t1][i1 + 3][i2][i3 − 1] + temp335 − temp356)) − temp13*te
mp16*temp19*(temp20*(temp21*v[t1][i1][i2][i3 − 3] − 3.0F/20.0F*temp27 + temp31 −
 temp35 + (3.0F/20.0F)*temp38 − temp41) + temp43*(temp21*v[t1][i1][i2 − 3][i3] −
 3.0F/20.0F*temp48 + temp52 − temp56 + (3.0F/20.0F)*temp59 − temp62) + temp63*(t
emp66 − temp67*v[t1][i1 − 2][i2][i3] + (2.0F/5.0F)*temp72 − 4.0F/3.0F*temp75 + (
1.0F/2.0F)*temp78 − 2.0F/15.0F*temp81 + temp84)) + temp138*temp140*(temp140*(tem
p142 + (3.0F/20.0F)*temp143 − temp146 + temp21*v[t1][i1][i2][i3 − 1] + temp35 − 
3.0F/4.0F*temp91) + temp150*(temp118*v[t1][i1][i2 − 1][i3 + 2] − temp118*v[t1][i
1][i2 + 1][i3 + 2] − temp153 + temp157 + temp21*v[t1][i1][i2 − 3][i3 + 2] − temp
21*v[t1][i1][i2 + 3][i3 + 2]) + temp160*(temp129*v[t1][i1 − 1][i2][i3 + 2] − tem
p132*v[t1][i1 + 1][i2][i3 + 2] − temp136*v[t1][i1 + 3][i2][i3 + 2] + temp161 + t
emp166 + temp21*v[t1][i1 + 4][i2][i3 + 2] − temp67*v[t1][i1 − 2][i2][i3 + 2])) −
 temp138*temp222*(temp222*((3.0F/4.0F)*temp107 + temp141 − 3.0F/20.0F*temp178 + 
temp21*v[t1][i1][i2][i3 − 5] − temp223 − temp31) + temp227*(temp118*v[t1][i1][i2
 − 1][i3 − 2] − temp118*v[t1][i1][i2 + 1][i3 − 2] + temp21*v[t1][i1][i2 − 3][i3 
− 2] − temp21*v[t1][i1][i2 + 3][i3 − 2] + temp230 + temp234) + temp237*(temp129*
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Design motivation

8

‣ Stencil	codes:

‣ Time	consuming

‣ Complex

‣ Architecture	dependent
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Finite-difference DSL 

‣ Separa&on	of	Concerns:

‣ Geophysicists	focus	on	physics	

‣ Computer	scienYsts	focus	on	sodware	

‣ MathemaYcians	focus	on	numerical	analysis	

9
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Devito

CPython

Operator

Symbolic PDE

Model

Discrete setup

Generates	code	at	runtime

Physical	setup

Symbolic	discretization

Symbolic	stencil

Stencil	optimizations,	memory	setup,	...

Result

Michael	Lange,	Navjot	Kukreja,	Mathias	
LoubouYn,	Fabio	Luporini,	Felippe	Vieira	
Zacarias,	Vincenzo	Pandolfo,	Paulius	
Velesko,	Paulius	Kazakas,	and	Gerard	
Gorman,

“Devito:	Towards	a	generic	finite	
difference	DSL	using	symbolic	python”,	
in	6th	Workshop	on	Python	for	High-
Performance	and	ScienYfic	CompuYng,	
2016,	p.	67-75.
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Devito

CPython

Operator

Symbolic PDE

Model

Discrete setup

Generates	code	at	runtime

Physical	setup

Symbolic	discretization

Symbolic	stencil

Stencil	optimizations,	memory	setup,	...

Result
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Devito for simulation

Symbolic mathematics for wave-
equation based exploration 
geophysics

12
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Symbolic discretization

Symbolic	object	with	finite-difference	discretization	as	a	property

is	a	symbolic	object	with	derivatives	properties	

13

u =TimeData(name="u", shape=(nx, ny, nz),
            time_order=self.t_order,
            space_order=self.s_order)

u.dx, u.dy, u.dz, u.dx2, ..., u.laplace, 

In[69]:	u.dx
Out[69]:		-u(t	-	s,	x	-	3*h,	y,	z)/(60*h)	+	3*u(t	-	s,	x	-	2*h,	y,	z)/(20*h)	-	3*u(t	-	s,	x	-	h,	y,	z)/(4*h)	+
	3*u(t	-	s,	x	+	h,	y,	z)/(4*h)	-	3*u(t	-	s,	x	+	2*h,	y,	z)/(20*h)	+	u(t	-	s,	x	+	3*h,	y,	z)/(60*h)
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Symbolic wave-equations

Acoustic

Acoustic	4th	order	in	time

14

eqn = m * u.dt2 - u.laplace + damp * u.dt

eqn = m * u.dt2 - u.laplace - s**2/12 * u.laplace2(1/m)+ damp * u.dt

0 = m

d

2
u(x, t)

dt

2
� �u(x, t) + damp

du(x, t)

dt
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2
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int ForwardOperator(double *m_vec, double *u_vec, double *damp_vec, double *src_vec, float 
*src_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops *flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*u)[280][280] = (double (*)[280][280]) u_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*src)[2] = (double (*)[2]) src_vec;
  float (*src_coords)[2] = (float (*)[2]) src_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 0; i3<3; i3+=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 1)*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 41] + 
(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 1)*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p]
[0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

(rec, u) = Acoustic.Forward()
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int ForwardOperator(double *m_vec, double *u_vec, double *damp_vec, double *src_vec, float 
*src_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops *flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*u)[280][280] = (double (*)[280][280]) u_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*src)[2] = (double (*)[2]) src_vec;
  float (*src_coords)[2] = (float (*)[2]) src_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 0; i3<3; i3+=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 1)*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 41] + 
(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 1)*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p]
[0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

(rec, u) = Acoustic.Forward()
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int ForwardOperator(double *m_vec, double *u_vec, double *damp_vec, double *src_vec, float 
*src_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops *flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*u)[280][280] = (double (*)[280][280]) u_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*src)[2] = (double (*)[2]) src_vec;
  float (*src_coords)[2] = (float (*)[2]) src_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 0; i3<3; i3+=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 1)*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 41] + 
(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 1)*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p]
[0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

(rec, u) = Acoustic.Forward()
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16
Friday, October 6, 2017



(maybe)	Figure	2	titleFigure	1	title

Shot record
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Measurements at the 
receiver locations
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Devito for inversion

Adjoint PDE

Gradients
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Adjoint state gradient

FWI	objective

with	gradient	with	respect	to	

requires	adjoint	wave-equation
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Discretization for inversion

Extend	symbolic	discretization	to	adjoints

CRITICAL	for	non	even	order	derivatives	(anti-symmetric	stencil)

Not	required	for	acoustic	(self	adjoint	system)

20

first_derivative(u,  dim=x, side=centered, order=spc_order, matvec=transpose)
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int AdjointOperator(double *m_vec, double *v_vec, double *damp_vec, double *srca_vec, float 
*srca_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops 
*flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*v)[280][280] = (double (*)[280][280]) v_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*srca)[2] = (double (*)[2]) srca_vec;
  float (*srca_coords)[2] = (float (*)[2]) srca_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 0; i3<3; i3+=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 1)*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 41] + 
(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 1)*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p]
[0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

(srca, v) = Acoustic.Adjoint()
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int AdjointOperator(double *m_vec, double *v_vec, double *damp_vec, double *srca_vec, float 
*srca_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops 
*flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*v)[280][280] = (double (*)[280][280]) v_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*srca)[2] = (double (*)[2]) srca_vec;
  float (*srca_coords)[2] = (float (*)[2]) srca_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 0; i3<3; i3+=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 1)*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 41] + 
(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 1)*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p]
[0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

(srca, v) = Acoustic.Adjoint()
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#include <cassert>
#include <cstdlib>
#include <cmath>
#include <iostream>
#include <fstream>
#include <vector>
#include <cstdio>
#include <string>
#include <inttypes.h>
#include <sys/time.h>
#include <math.h>
struct profiler
{
  double loop_stencils_a;
  double loop_body;
  double kernel;
} ;
struct flops
{
  long long loop_stencils_a;
  long long loop_body;
  long long kernel;
} ;
extern "C" int AdjointOperator(double *m_vec, double *v_vec, double *damp_vec, double *srca_vec, float 
*srca_coords_vec, double *rec_vec, float *rec_coords_vec, long i1block, struct profiler *timings, struct flops 
*flops)
{
  double (*m)[280] = (double (*)[280]) m_vec;
  double (*v)[280][280] = (double (*)[280][280]) v_vec;
  double (*damp)[280] = (double (*)[280]) damp_vec;
  double (*srca)[2] = (double (*)[2]) srca_vec;
  float (*srca_coords)[2] = (float (*)[2]) srca_coords_vec;
  double (*rec)[101] = (double (*)[101]) rec_vec;
  float (*rec_coords)[2] = (float (*)[2]) rec_coords_vec;
  {
    struct timeval start_kernel, end_kernel;
    gettimeofday(&start_kernel, NULL);
    int t0;
    int t1;
    int t2;
    ;
    for (int i3 = 0; i3<3; i3+=1)
    {
      flops->kernel += 2.000000;
      {
        {
          t0 = (i3)%(3);
          t1 = (t0 + 1)%(3);
          t2 = (t1 + 1)%(3);
        }
        struct timeval start_loop_body, end_loop_body;
        gettimeofday(&start_loop_body, NULL);
        {
          for (int i1b = 1; i1b<279 - (278 % i1block); i1b+=i1block)
            for (int i1 = i1b; i1<i1b+i1block; i1++)
            {
              #pragma GCC ivdep
              for (int i2 = 1; i2<279; i2++)
              {
                flops->kernel += 18.000000;
                {
                  flops->loop_body += 18.000000;
                  {
                    double temp1;
                    double temp2;
                    double temp3;
                    double temp5;
                    temp1 = 1.86666666666667F*damp[i1][i2];
                    temp2 = m[i1][i2];
                    temp3 = 2.0F*temp2;
                    temp5 = u[t1][i1][i2];
                    u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1]
[i2] + 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1]
[i1 - 1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                  }
                }
              }
            }
          for (int i1 = 279 - (278 % i1block); i1<279; i1++)
          {
            #pragma GCC ivdep
            for (int i2 = 1; i2<279; i2++)
            {
              flops->kernel += 18.000000;
              {
                flops->loop_body += 18.000000;
                {
                  double temp1;
                  double temp2;
                  double temp3;
                  double temp5;
                  temp1 = 1.86666666666667F*damp[i1][i2];
                  temp2 = m[i1][i2];
                  temp3 = 2.0F*temp2;
                  temp5 = u[t1][i1][i2];
                  u[t2][i1][i2] = 1.0F*(4.0F*temp2*temp5 - 6.96888888888889e-2F*temp5 + (temp1 - temp3)*u[t0][i1][i2] 
+ 1.74222222222222e-2F*u[t1][i1][i2 - 1] + 1.74222222222222e-2F*u[t1][i1][i2 + 1] + 1.74222222222222e-2F*u[t1][i1 - 
1][i2] + 1.74222222222222e-2F*u[t1][i1 + 1][i2])/(temp1 + temp3);
                }
              }
            }
          }
        }
        {
          gettimeofday(&end_loop_body, NULL);
          timings->loop_body += (double)(end_loop_body.tv_sec-start_loop_body.tv_sec)+(double)(end_loop_body.tv_usec-
start_loop_body.tv_usec)/1000000;
        }
        {
          struct timeval start_loop_stencils_a, end_loop_stencils_a;
          gettimeofday(&start_loop_stencils_a, NULL);
          for (int p = 0; p < 2; p++)
          {
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 1)*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 40][int(floor(5.0e-2F*src_coords[p][1])) + 41];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] = 
3.48444444444444F*(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p][0]))*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 40];
            u[t2][int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] = 
8.71111111111111e-3F*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][0])) + src_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*src_coords[p][1])) + src_coords[p][1])*src[i3][p]/
m[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41] + u[t2]
[int(floor(5.0e-2F*src_coords[p][0])) + 41][int(floor(5.0e-2F*src_coords[p][1])) + 41];
          }
          for (int p = 0; p < 101; p++)
          {
            rec[i3][p] = (-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
(-2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]))*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 41] + 
(2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p][0]) - 
5.0e-2F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1]) + 1)*u[t2]
[int(floor(5.0e-2F*rec_coords[p][0])) + 40][int(floor(5.0e-2F*rec_coords[p][1])) + 40] + 
2.5e-3F*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][0])) + rec_coords[p]
[0])*float(-2.0e+1F*int(floor(5.0e-2F*rec_coords[p][1])) + rec_coords[p][1])*u[t2][int(floor(5.0e-2F*rec_coords[p]
[0])) + 41][int(floor(5.0e-2F*rec_coords[p][1])) + 41];
          }
          {
            gettimeofday(&end_loop_stencils_a, NULL);
            timings->loop_stencils_a += (double)(end_loop_stencils_a.tv_sec-start_loop_stencils_a.tv_sec)+(double)
(end_loop_stencils_a.tv_usec-start_loop_stencils_a.tv_usec)/1000000;
          }
        }
      }
    }
    {
      gettimeofday(&end_kernel, NULL);
      timings->kernel += (double)(end_kernel.tv_sec-start_kernel.tv_sec)+(double)(end_kernel.tv_usec-
start_kernel.tv_usec)/1000000;
    }
  }
  return 0;
}

(srca, v) = Acoustic.Adjoint()
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Devito performance 

Timings

Rooflines
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Devito performance 

“Devito’s TTI looks "production level" “

Jeremy Tillay
BP summer intern
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Timings
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SEAM benchmark
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Model
• 1500x1500x1050	model	(+80	ABC)
• 1480	to	4500	km/s	velocity
• 10th	order	discretization
• 10Hz	Ricker	wavelet	at	(750,	750,	50),	10	sec	recording
• 20m	Grid

Timings	
• Reference	industry	code	:	8h14
• Devito	:	4h15		(45%	faster)
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SEAM shot record
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SEAM shot record
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TTI benchmark
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Model
• 512x512x512	model	(+80	ABC)
• 1500	km/s	velocity
• epsilon	0.3,	delta	0.1,	theta	40°,	phi	20°
• 8th/12th	order	discretization
• 10Hz	Ricker	wavelet	at	(256,	256,	256),	0.25sec	recording
• 10m	Grid

Timings	
• Reference	industry	code:	1min	46sec	(10sec	recording		=>	33	min)
• Devito	8th	order:		(2min	18sec)	(10sec	recording	=>	46	min)
• Devito	12th	order:	(3min	31sec)	(10	sec	recording	=>	1h	10min)
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Compiler & rooflines

30
Friday, October 6, 2017



YASK (Yet Another Stencil Compiler) updates

“A	framework	to	facilitate	exploraYon	of	the	HPC	stencil-
performance	”

• Highly	tuned	by	Intel	folks	for	Intel	plaqorms
• Already	in	use	in	some	legacy	codes
• YASK	is	pure	C++,	Devito	is	pure	symbolics.	The	Devito	
compiler	does	the	magic:	takes	the	symbolics	and	writes	out	
“YASK	code”	(C++).

• Biggest	challenge	of	the	integraYon:	difference	in	data	layout	
(classical	row-major	in	Devito,	“vector-folding-based”	in	YASK	
for	maximum	SIMD	performance)

31

https://01.org/yask
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YASK (Yet Another Stencil Compiler) updates

Current	status	of	the	integraYon:
• [in	master]:	Can	run	simple	operators;	YASK	data	layout	
properly	abstracted	away	(users	have	the	illusion	their	objects	
use	classic	row-major);	

• [almost	in	master]:	support	for	source/receiver	loops
• [longer	term,	(by	the	end	of	2017)]:	full	MPI	integraYon	
(domain	decomposiYon)

No	changes	to	user	code	required	!	When	running	Devito	code,	the	
“YASK	backend”	is	selected	on	startup	through	environment	
variables.
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Performance with Devito (with code optimizations)
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Intel(R) Xeon(R) E5-2620 v4 
2.1Ghz “Broadwell” (8 cores 
per socket) 

64%	of	peak	performance
	(best	case)
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TTI on Broadwell (8 threads, single socket)

Quite far from 
attainable peak!
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TTI on Xeon Phi (64 threads, cache mode, quadrant)

It’s extremely difficult (only a few 
examples in the literature) reaching 

such a high TTI space order
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On the fly Fourier

02:15—02:45 PM
Philipp Witte
A large-scale framework in Julia for fast prototyping of seismic 
inversion algorithms
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https://www.slim.eos.ubc.ca/philip
https://www.slim.eos.ubc.ca/philip
https://www.slim.eos.ubc.ca/sinbad2017fall#a-large-scale-framework-in-julia-for-fast-prototyping-of-seismic-inversion-algorithms
https://www.slim.eos.ubc.ca/sinbad2017fall#a-large-scale-framework-in-julia-for-fast-prototyping-of-seismic-inversion-algorithms
https://www.slim.eos.ubc.ca/sinbad2017fall#a-large-scale-framework-in-julia-for-fast-prototyping-of-seismic-inversion-algorithms
https://www.slim.eos.ubc.ca/sinbad2017fall#a-large-scale-framework-in-julia-for-fast-prototyping-of-seismic-inversion-algorithms


Summary

‣ Flexible	physics	with	a	simple	finite-difference	interface	
‣ Weeks,	months	of	development	time	saved
‣ Write	your	own	physics

‣ Minimal	coding	required	for	geophysicists/mathematicians
‣ Domain	specialists	only	focus	on	their	own	problem
‣ Improves	collaborations	with	a	high-level	common	ground

‣ Simulation	for	inversion	with	adjoint-aware	discretization

‣ Adjoints	are	inherently	hard,	specially	for	complicated	physics

‣ Advantages	of	code	generation	(performance,	system	and	architecture	
portability)
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Future work

‣ Apply	the	PDE	instead	of	solving	it	
‣ How	to	manage	the	memory?
‣ Implicit	instead	of	explicit	scheme?

‣ Grid	abstraction	and	staggered	grids

‣ Abstraction	for	the	boundary	conditions
‣ How	accurate?
‣ How	expensive?
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https://www.slim.eos.ubc.ca/biblio/author/371
https://www.slim.eos.ubc.ca/biblio/author/371
https://www.slim.eos.ubc.ca/biblio/author/345
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Thank you for your attention.
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