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void memcpyint *dest, int *src, int N){
for (int i=threadld.x ; i <N; i+=threadDim.x ){
dest [i]= src[i];

}

}

implementation of memory copy.
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void memcpyint *dest, int *src, int N){
for (int i=threadld.x ; i <N; i+=threadDim.x ){
dest [i]= src[i];
}
}

implementation of memory copy.
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void memcpyint *dest, int *src, int N){
for (int i=threadld.x ; i <N; i+=threadDim.x ){
dest [i]= src[i];
}

}

implementation of memory copy.

memcpy<<<l, 4>>> (dest [tid ], src [tid ],N[ tid ]);

}

void memcpy_wrapper (int ** dest, int *src, int *N, int mask)

/ | 5 ne3t@d kernel calDynamic parallelism

skip

t ibr e a

void memcpy_wrapper (int ** dest, int *src, int *N, int mask)
EVERYWHERE
for (int 1=0; i < threadDim.x ; ++i){
if( not (mask & (1 << 1)) continue ; [/
dest i = shuffle (dest, 1); /l'if itis divergent
src_i = shuffle (src, 1);
N_i = shuffle (N, 1);
memcpy(dest i , srci , N_i);
}
}
}

Warp-synchronouswrapper for SIMD memory copy.
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void memcpy_wrapper (int **dest, int *src, int *N, int mask)
crev. memcpy(dest [tid ], src[tid ], N[ tid ]);
}
implementation of memory copy.
void memcpy_wrapper (int ** dest, int *src, int *N, int mask)
memcpy<<<l, 4>>> (dest [tid ], src [tid ],N[ tid ]);
}
/ | 5 ne3t@d kernel calDynamic parallelism
void memcpy_wrapper (int ** dest, int *src, int *N, int mask)
EVERYWHERE
for (int 1=0; i < threadDim.x ; ++i){
if( not (mask & (1 << i) continue ; [/ / skip tiobread i
dest i = shuffle (dest, 1); /l'if itis divergent
src_i = shuffle (src, 1);
N_i = shuffle (N, 1);
memcpy(dest i , srci , N_i);
}
}

Warp-synchronouswrapper for SIMD memory copy.
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target machines, without sacrificingfficiency.
Programmabilityof algorithms hardware
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& Concepts: Lockstep Execution

void kernel( int ** A, int * B, int *N){
int tid (threadld.x );
if (tid <3){
memcpy<<<l, 4 >>>(A[ tid ], B[ tid ], N[ tid ]);
} else {

\ :

}

Kernel for parallel execution (CUDA).
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void kernel( int ** A, int **B, int *N){ :
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__global  void dec2zero( int *data, int N){

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf



& Interlude The Kernels of Samuel

__global  void dec2zero( int *data, int N){
Int xindex = blockldx.x * blockDim.x  + threadldx.x
if  (xIndex < N){

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf



& Interlude The Kernels of Samuel

__global  void dec2zero( int *data, int N){
Int xindex = blockldx.x * blockDim.x  + threadldx.x
if  (xIndex < N){
while (data] xIndex ]>0){
data] xIndex ] -- ;

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf
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__global _ void dec2zero( int *data, int N){
iInt xIndex = Dblockldx.x * blockDim.x  + threadldx.x
if  (xIndex < N){
while (data] xIndex ]>0){
data] xIndex ] -- ;

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf
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int idx = threadld.x
int dimx = threadDim.x

void F(int *data, int size){
for (int i =idx ; I <size; I += dimx) {
data] i]=size -1+ 1

% \

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf
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int idx = threadld.x
int dimx = threadDim.x

void F(int *data, int size){
for (int i =idx ; I <size; I += dimx) {
data] i]=size -1+ 1
}
}
void M(int *data, int size){
for (int i =idx ; i <size; i += dimx) {
data] i]=size;
) D
}
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int idx = threadld.x
int dimx = threadDim.x

void F(int *data, int size){
for (int i = idx ; I <size; i 4= dimx){
data] i]=size -1+ 1
}
}
void M(int *data, int size){
for (int i = idx ; | <size; i += dimx){
data] i]=size;
}
}
void Q(int *data, int size){
for (int i = idx ; | <size; i += dimx){
if (i %2)data] i]=-size;
}
}

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf



&) Interlude The Kernels of Samuel

int idx = threadld.x
int dimx = threadDim.x

void F(int *data, int size){
for (int i =idx ; I <size; I += dimx) {
data] i]=size -1+ 1
}
}
void M(int *data, int size){
for (int i =idx ; i <size; i += dimx) {
data] i]=size;
}
}
void Q(int *data, int size){
for (int i =idx ; | <size; I += dimx) {
if (i %2)data] i]=-size;
}
}
void P(int *data, int size){
for (int i = idx ; | <size; I += dimx){
data] i]=random() % size;
}
}

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf
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int idx = threadld.x
int dimx = threadDim.x

void F(int *data, int size){
for (int i = idx ; I <size; += dimx ) {
data[ i]=size -1+ 1
}
}
void M(int *data, int size){
for (int i = idx ; I <size; += dimx ) {
data[ 1 ]=size;
}
}
void Q(int *data, int size){
for (int i = idx ; | <size; += dimx ) {
if (1 %2)data] i]=size;
}
}
void P(int *data, int size){
for (int i = idx ; | <size; += dimx ) {

data] i]=random() % size;
}
}

__global__
int  xIlndex = blockldx.x

}

void dec2zero( int *data, int N){
* plockDim.x

if  (xIndex <N){

}

while (data] xIndex ]>0){
data] xindex ] -- ;

}

+ threadldx.x

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf
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int idx = threadld.x ;
int dimx = threadDim.x

void F(int *data, int size){
for (int i = idx ; I <size; += dimx ) {
data[ i]=size -1+ 1
}
}
void M(int *data, int size){
for (int i = idx ; I <size; += dimx ) {
data[ 1 ]=size;
}
}
void Q(int *data, int size){
for (int i = idx ; | <size; += dimx ) {
if (1 %2)data] i]=size;
}
}
void P(int *data, int size){
for (int i = idx ; | <size; += dimx ) {

data] i]=random() % size;

}
}

__global__

}

void dec2zero( int *data,
int  xIlndex = blockldx.x *  blockDim.x
if  (xIndex <N){

while  (data[ xIndex ]>0) {
data] xindex ] -- ;

}
}

16153ps
all values are equal

int  N){

+ threadldx.x

!
R

>

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf



__global__ void dec2zero( int *data, int N){

& Interlude: The Kernels Of SamU‘ :?t (i:gg:;(( zl\?)l(ickldx.x * DblockDim.x  + threadldx.x

while  (data[ xIndex ]>0) {

data] xindex ] -- ;

}

int idx = threadld.x ; }
int dimx = threadDim.x ; }
void F(int *data, int size){
for (int i =idx ; i <size; i += dimx){ 16250us
data] i]=size -0 +1; values differ
} by constant
}
void M(int *data, int size){
for (int 1 =idx ; i <size; | += dimx) { _ (
data] i]= size; 16153ps :
} all values are equal . _
}
void Q(int *data, int size){
for (int i = idx ; | <size; I += dimx){
if (1 %2)data] i]=size;
}
}
void P(int *data, int size){
for (int i = idx ; | <size; I += dimx) {
data] i]=random() % size;
}
}
>

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf



__global__ void dec2zero( int *data, int N){

& Interlude: The Kernels Of SamU‘ :?t (i:gg:;(( zl\?)l(ickldx.x * DblockDim.x  + threadldx.x

while  (data[ xIndex ]>0) {

data] xindex ] -- ;

}

int idx = threadld.x ; }
int dimx = threadDim.x ; }
void F(int *data, int size){
for (int i =idx; i <size; i += dimx){ 16250us
data] i]=size -0 +1; values differ
} by constant
}
void M(int *data, int size){
for (int i = idx ; I <size; I += dimx) { _
data[ i]= size; 16153ys :
} all values are equal
}
void Q(int *data, int size){
for (int i = idx ; | <size; I += dimx){
if (1 %2)data] i]=size;
}
}
void P(int *data, int size){ 30210Ls -
for (int i = idx ; | <size; I += dimx) { :JZ iUt
data] i]=random() % size; normal distribution
) of values
}

>
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__global__ void dec2zero( int *data, int N){

& Interlude: The Kernels Of SamU‘ :?t (;((:rr:g:;(( zl\?)lcickldx.x * DblockDim.x  + threadldx.x

while  (data[ xIndex ]>0) {

data] xindex ] -- ;

}

int idx = threadld.x ; }
int dimx = threadDim.x ; }
void F(int *data, int size){
for (int i = idx; i <size; i += dimx){ 16250us :
data[ i]= size -0 +1; values differ
} by constant
}
void M(int *data, int size){
for (int i = idx ; I <size; I += dimx) { _ (
data[ i] = size; 16153ps
} all values are equal . _
}
void Q(int *data, int size){
for (int i =idx ; i <size; i += dimx) { . 32193ps:
if (i %2)data] i]=size,; half the values differ!
}
}
void P(int *data, int size){ <. 30210us -
for (int i = idx ; | <size; I += dimx) { :JZ iUt
data] i]=random() % size; normal distribution
) of values
}
>
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__global__
int  xIndex = blockldx.x
if (xIndex <N){

while (data[] xIndex ]>0) {

void dec2zero( int *data, int N){
* blockDim.x

data] xindex ] -- ;

16250ps :
values differ
by constant

all values are equal

32193ps .
half the values differ!

3

VOI M(int *data, int siz
for (int i =idx ; i <size;
data] i]=size;
}
}
id Q(int *data, int size){
“for (it i o= idx: i <size; += dimx){
| if (I %2)data] i]=size;
}
}
void P(int *data, int size){
for (int i = idx ; | <size; += dimx ) {
data] i]=random() % size;
}
}

=\ 30210ps :
normal distribution
of values

+ threadldx.x

Source http:// homepages.dcc.ufmg.bifernanddclasses/dcc888/ementa/slideBivergenceAnalysis.pdf
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void kernel( int ** A, int * B, int *N){

int tid (threadld.x );

it (tid <3){

memcpy<<<1,4 >>>(A[ tid ], B[ tid ], N[ tid ]); T, T T, T
} else { l l l l
\ } DIVERGENCE!

|
Kernel for parallel execution (CUDA). :

FUNCTION memcpy

Control flow graph fomemcpy.
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void kernel( int ** A, int * B, int *N){
int tid (threadld.x );
it (tid <3){
memcpy<<<1, 4 >>>(A[ tid ], B[ tid ], N[ tid ]): LE
} else { l
\ } DIVERGENCE!
TO Tl | T2
Kernel for parallel execution (CUDA). l l : l

FUNCTION memcpy

Control flow graph fomemcpy.



@ DivergencesCoda

void Kkernel( int * A, int * B, int *N){
int tid (threadld.x );
if  (tid <3){
memcpy<<<1,4 >>>(A[ tid ], B[ tid ], N[
} else {

.
}

tid ]); T3

l

DIVERGENCE!

Kernel for parallel execution (CUDA).

I
|
I
v

FUNCTION memcpy

To T ,’ T
o
®

Control flow graph fomemcpy.



@ DivergencesCoda

void kernel( int ** A, int * B, int *N){
int tid (threadld.x );
if  (td <3){
memcpy<<<1, 4 >>>(A[ tid ], B[ tid ], N[ tid ]); LE
\’ } else { l
\ } DIVERGENCE!
|
Kernel for parallel exe |

Observed behavior:
FUNCTION memcpy

ty
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@ DivergencesCoda

void kernel( int ** A, int * B, int *N){
int tid (threadld.x );

it (td <3){
,, memcpy<<<1,4 >>>(A[ tid ], B[ tid ], N[ tid ]); T3
}

| else { l
DIVERGENCE!
\_Kernel for parallel exe :

Observed behavior:
ts FUNCTION memcpy
c T, T,/ T
t 0 1, 2
" L
/
to ‘,
Control flow graph fomemcpy.
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@ Dynamic Parallelism

void kernel( int ** A, int * B, int *N){
int tid (threadld.x );
if (tid <3){
memcpy<<<1l,4 >>>(A[ tid ], B[ tid ], N[
} else {
}
}

tid ]);

Kernel for parallel execution (CGDA).




@ Dynamic Parallelism

void kernel( int ** A, int * B, int *N){
int tid (threadld.x );
if (tid <3){
memcpy<<<1l,4 >>>(A[ tid ], B[ tid ], N[
} else {
}
}

tid ]);

Kernel for parallel execution (CGDA).




@ Dynamic Parallelism

void kernel( int ** A, int * B, int *N){
int tid (threadld.x );
if (tid <3){
memcpy<<<l,4 >>>(A[ tid ], B[ tid ], N[ tid ]);
} else {

}
}

Kernel for parallel execution (CUDA).
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@ Dynamic Parallelism

void kernel( int ** A, int * B, int *N){
int tid (threadld.x );
if (tid <3){
memcpy<<<l,4 >>>(A[ tid ], B[ tid ], N[ tid ]);
} else { <
}
}
Kernel for parallel execution (CUDA).
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