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CUDA s RFiEfE
- BRI NR MNESHRE (BARARER

) KT

— [BFZ%AY add, sub, inc, dec, min, max, exch (3c#g),

CAS (ELENazine) B4F
— [ CUDA C 4mf245Rs 4.0

— J[RFZRHY Add #A{E

BN E SRS 1 FAER

Int atomicAdd(int* address, int val);
- MEEEHENFFHERAIIEEEER 32 =

old , rl'%' (old + val) , F
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CUDA EZHIFFH Add 1R(F
— Unsigned 32-bit integer atomic add

unsigned int atomicAdd (unsigned int* address,
unsigned int val);

— Unsigned 64-bit integer atomic add

unsigned long long int atomicAdd (unsigned long long
int* address, unsigned long long int val);

— Single-precision floating-point atomic add
(capability > 2.0)

— float atomicAdd(float* address, float wval);
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— NMEFHNEHERZ (££)
- AZEK—NMERFHERAZTX (the input buffer of byte

values) BJ3EET
FNEFRLL strided HETLAMEEIN

__global _ void histo_kernel (unsigned char *buffer,
long size, unsigned int *histo)

int i = threadIdx.x + blockIdx.x * blockDim.x;

// stride is total number of threads
int stride = blockDim.x * gridDim.x;

// All threads handle blockDim.x * gridDim.x
// consecutive elements
while (i < size) {

int alphabet position = buffer[i] - “a”;

if (alphabet position >= 0 && alpha position < 26)
atomicAdd(&(histo[alphabet_position/4]), 1);

i += stride;
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£FEA7E (DRAM) LRIRFIRE

DRAM - DRAM Intra-channel Burst Byte
Bank Channel Offset

DRAM tz%tﬁg J?_jrf': A21:20] A19:14] A[13:11]  A[10:6]  A5:2] A[1:0]
{ENEZETG | FE I
ALEA B

SM#0 SM#1 | ... SM#29

FERELER—E E ﬁ :
Lﬁ%kﬁﬁﬁ =R o
IRATLB N EHA

v
FELLHAE) | TR e oo | T

A LULEZAE

32 Interleaved ports per
DRAM controller, selected
by A[10:6]

4 Banks per interleaved
port, selected by A[21:20]

Bank Selection L
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__global__
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__shared__
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2 histo[] ZIHRIFAE

void hiXo_kernel(unsigned char *buffer,
size, unsixned int *histo)

unsigned int histo_private[7];
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FEIA

__global __ void hixo_kernel(unsigned char *buffer,

long size, unsigned int *histo)

__shared__ unsigned int histo_private[7];

if (threadldx.x < 7) histo_private[threadidx.x] =

__syncthreads(); \
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EAVEINSI=Pz]

int i = threadldx.x + blockldx.x * blockDim.x;
// stride is total number of threads
int stride = blockDim.x * gridDim.x;

int alphabet position = 0;
while (i < size) {
alphabet position = buffer[i] — “a”;

if (alphabet position >= 0 && alpha position < 26)
atomicAdd(&(private_histo[alphabet position/4]), 1);

i += stride;
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// wait for all other threads in the block to finish
__syncthreads();

if (threadldx.x < 7) {
atomicAdd(&(histo[threadldx.x]), private_histo[threadldx.x] );

}
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