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row = threadid

col =row+ offset[i](i e [0,dia _num) & &col > 0& &col < c«
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//7 Z ——glcocbal__ wvoid
J\ L spmv_dia_kernel (const int num_rows,

const int num_cols ,
const int num_diags,

dataz[* * 5 6 nnnnnnn ;- * offsets ,
ccccc float * data,.
ccccc float x
float ¥
{
int row = blockDim.x * blockIdx.x + threadldx.x;
if(row < mum_rows){
Y CUD float dot = 0O; ltt
EFXT / Al lwar
for(int mn = 0; m < num_diags; n++){

N,
A é l:I ':l int col = row + offsets[n];
— EE float val = datalnum_rows * n + rowl;

if(col >= 0O && col < num_cols)
dot += val * x[coll];

B

v[row] += dot;
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row = threadid
col = indices[i*row _num +row](i € [0,col _num)] £/{2 * * |k
B AEFEPAT data B S1 ELcol_num
ﬁ(j@ﬁﬂﬁ?‘g{/ﬁ prlg]l blji _kernel(const int num_rous,
=32
nst float * data,
nst float Y
float * y)
; nt row = blockDim blockId threadldx.x;
£ < num_rows){
float dot = 0;
for(int n = 0; n < num n++){
i ol = indices[num_rows * ro
float val = data[num_row wl;
if (val 1= 0)
dot += val [
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data=[1 7 2 8 5 3 9 6 4]

indices=[0 1 1 2 0 2 3 1 3]

ptr=[0 2 4 7 9]
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-_global__ void

FrE (Scalar) N #%
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spmv_csr_scalar_kernel (const int num_rows,

const int
const int
const float
const float
float

*

* ¥ ¥ *

ptr

1]
indices,
data,

X,

y)

{
int row = blockDim.x * blockIdx.x + threadldx.x;

if (row < num_rows){
float dot = 0;
int row_start ptrlrov];
int row_end

ptrlrow+1];

for (int jj = row_start; jj < row_end; jj++)
dot += datal[jj] * x[indices[jjl];

y[row] += dot;
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--Elobal__ wvoid

spmv_csr_vector_kernel(const int num_rows, Warp3
const int * ptr,
const int * indices,
const float * data,
r /, const float * x,
b ﬁ’f float * y)
{
S __shared__ float wals[];
o s
/’ int thread_id = blockDim.x * blockIdx.x + threadIdx.x; /7 global thread index
int warp_id = thread_id / 32; /7 global werp indexz
= thread_id & (32 - 1); /7Y thread inder within the warp

EIEi%/_E int lane

// one warp per row
int row = warp_id;

¢ %}% /[ if (row < num_rows}{

int row_start = ptrlrow];
=t int row_end = ptrlrow+1];
#AE
S // compute running sum per thread
vals[threadIdx.x] = 0;

l/‘_\'/T‘Eg H for(int jj = row_start + lane; jj < row_end; jj += 32)
I ~J

vals [threadIdx.x] += dataljj] * x[indices[jjl];

/7 parallel reduction in shared memory

/\@E‘Q/ if (lane < 16) vals[threadIdxz.x] += wals[threadIdx.x + 16];

)j /l if (lane < 8) vals[threadIldxz.x] += vals[threadIdx.x + 8];

if (lane ¢ 4) vals[threadIdxz.x] += wals[threadIdx.x + 4];

N4 if (lane ¢ 2) wvals[threadIdxz.x] += wals[threadIdx.x + 2];

é&*}%% if (lane ¢ 1) wvals[threadIdxz.x] += wals[threadIdx.x + 1];
-

/4 first thread writes the result

/\ : ) if (lane == 0)
l l ylrow] += vals[threadIdxz.x];
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06 04 col=[0 1 120 2 31 3]
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raefskyd| 28.46 15.88 -3.40 34.29 =522 -8.40
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