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t460 = (X[ 2 ] − X[ 6 ] ) ;

t461 = (X[ 3 ] − X[ 7 ] ) ;

X[ 0 ] = ( t454 + t458 ) ;

X[ 1 ] = ( t455 + t459 ) ;

X[ 4 ] = ( t454 − t458 ) ;

X[ 5 ] = ( t455 − t459 ) ;

X[ 2 ] = ( t456 − t461 ) ;

X[ 3 ] = ( t457 + t460 ) ;

X[ 6 ] = ( t456 + t461 ) ;

X[ 7 ] = ( t457 − t460 ) ;

int i 17 = ( threadIdx . x / 4 ) % 4 ;

int i 19 = threadIdx . x % 4 ;

a89 = ((4∗ i 17 ) + i19 ) ;

s41 = s data [ a89 ] ;

a90 = ( a89 + 64) ;

s42 = s data [ a90 ] ;

a91 = ( a89 + 32) ;

s43 = s data [ a91 ] ;

a92 = ( a89 + 96) ;

s44 = s data [ a92 ] ;

. . .

a93 = ( a89 + 16) ;

s45 = s data [ a93 ] ;

a94 = ( a89 + 80) ;

s46 = s data [ a94 ] ;

a95 = ( a89 + 48) ;

s47 = s data [ a95 ] ;

a96 = ( a89 + 112) ;

s48 = s data [ a96 ] ;

. . .

s data [ a89 ] = ( t89 + t93 ) ;

s data [ a90 ] = ( t90 + t94 ) ;

s data [ a91 ] = ( t89 − t93 ) ;

s data [ a92 ] = ( t90 − t94 ) ;

s data [ a93 ] = ( t91 − t96 ) ;

s data [ a94 ] = ( t92 + t95 ) ;

s data [ a95 ] = ( t91 + t96 ) ;

s data [ a96 ] = ( t92 − t95 ) ;

In ⊗DFTr ≡ In ⊗i Di
r · DFTr · Zi

r

DFT4
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  uses DFT cyclic shift property 

  avoids bank conflicts by adding extra operations  

  avoids extra operations by merging twiddle diagonals from different stages 
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void (double ∗Y, double ∗X) {
for ( int i 528 = 0 ; i528 <= 63 ; i528++) {

int a1518 , a1519 , a1520 , a1521 , a1522 , a1523 , a1524 , a1525 ;

double s522 , s523 , s524 , s525 , s526 , s527 , s528 , s529

, t1122 , t1123 , t1124 , t1125 , t1126 , t1127 , t1128 , t1129 ;

a1518 = (2∗ i 528 ) ;

s522 = X[ a1518 ] ;

a1519 = ( a1518 + 1) ;

s523 = X[ a1519 ] ;

a1520 = ( a1518 + 256) ;

s524 = X[ a1520 ] ;

a1521 = ( a1518 + 257) ;

s525 = X[ a1521 ] ;

t1122 = ( s522 + s524 ) ;

t1123 = ( s523 + s525 ) ;

t1124 = ( s522 − s524 ) ;

t1125 = ( s523 − s525 ) ;

a1522 = ( a1518 + 128) ;

s526 = X[ a1522 ] ;

a1523 = ( a1518 + 129) ;

s527 = X[ a1523 ] ;

a1524 = ( a1518 + 384) ;

s528 = X[ a1524 ] ;

a1525 = ( a1518 + 385) ;

s529 = X[ a1525 ] ;

t1126 = ( s526 + s528 ) ;

t1127 = ( s527 + s529 ) ;

t1128 = ( s526 − s528 ) ;

t1129 = ( s527 − s529 ) ;

Y[ a1518 ] = ( t1122 + t1126 ) ;

Y[ a1519 ] = ( t1123 + t1127 ) ;

Y[ a1520 ] = ( t1122 − t1126 ) ;

Y[ a1521 ] = ( t1123 − t1127 ) ;

Y[ a1522 ] = ( t1124 − t1129 ) ;

Y[ a1523 ] = ( t1125 + t1128 ) ;

Y[ a1524 ] = ( t1124 + t1129 ) ;

Y[ a1525 ] = ( t1125 − t1128 ) ;

}
}

Multiprocessor 

DRAM 

Shared Memory 

Thread Block 

Shared Memory 

Thread Block 

Thread 
Execution 

Engine 
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GPU Memory 
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Shared Memory 
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  N-Dimensional DFTs 

  Big (Global Memory) DFTs from GPU Memory to GPU Memory  

  Overlapping DFT algorithms from Host to Device  

  Work still in progress… 
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a2104 = ( b374 + (4∗ ( ( i 470 + 1) % 4) ) ) ;

s494 = s data [ a2104 ] ;

s495 = s data [ ( a2104 + 64) ] ;

a2105 = ( b374 + (4∗ ( ( i 470 + 3) % 4) ) ) ;

s496 = s data [ a2105 ] ;

s497 = s data [ ( a2105 + 64) ] ;

t566 = ( s494 + s496 ) ;

t567 = ( s495 + s497 ) ;

t568 = ( s494 − s496 ) ;

t569 = ( s495 − s497 ) ;

t570 = ( t562 + t566 ) ;

t571 = ( t563 + t567 ) ;

t572 = ( t562 − t566 ) ;

t573 = ( t563 − t567 ) ;

a2111 = ( i470 + (4∗ i 477 ) ) ;
s da ta [ a2111 ] = ( ( tex1dfetchD60 . x∗ t570 ) − ( tex1dfetchD60 . y∗ t571 ) ) ;
s da ta [ ( a2111 + 64) ] = ( ( tex1dfetchD60 . y∗ t570 ) + ( tex1dfetchD60 . x∗ t571 ) ) ;
s da ta [ ( a2111 + 32) ] = ( ( tex1dfetchD60 . z∗ t572 ) − ( tex1dfetchD60 .w∗ t573 ) ) ;
s da ta [ ( a2111 + 96) ] = ( ( tex1dfetchD60 .w∗ t572 ) + ( tex1dfetchD60 . z∗ t573 ) ) ;
t574 = ( t564 − t569 ) ;

t575 = ( t565 + t568 ) ;

t576 = ( t564 + t569 ) ;

t577 = ( t565 − t568 ) ;

s data [ ( a2111 + 16) ] = ( ( tex1dfetchD61 . x∗ t574 ) − ( tex1dfetchD61 . y∗ t575 ) ) ;
s da ta [ ( a2111 + 80) ] = ( ( tex1dfetchD61 . y∗ t574 ) + ( tex1dfetchD61 . x∗ t575 ) ) ;
s da ta [ ( a2111 + 48) ] = ( ( tex1dfetchD61 . z∗ t576 ) − ( tex1dfetchD61 .w∗ t577 ) ) ;
s da ta [ a2111 + 112 ] = ( ( tex1dfetchD61 .w∗ t576 ) + ( tex1dfetchD61 . z∗ t577 ) ) ;

. . .

}
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