i PythonitEESME }

=X

i Python»123 @ python



3=512: 6%k ;EBVCIE

& = %

=X

i Python»123 @ python



PythonitEESE

"IEPFIRERYCIF
= ME" TR

é)Python »123




B3 5, B I RIES01863618

def mxmul (mx7, , : , )
rst = [[0 for v /n range( )] for x in range( ) ]
for i /n range( )
for j /n range( )
for k in range (nk)

rst[i][j] [i][k] (k1]

return rst

def mxsum (mx, , )
S

for i /n range( ) rTl)(rT\lll.[))/

for j /n range( )
(1051 - -
return SS o *;ikﬂggﬁ '—5

/f __name_ " main__"
import time
nrow, nk, ncol :
mx 1 [[y for y in range(nk)] for x in range (nrow) ]
mx2 = [[y for y in range(ncol)] for x in range (nk) ]
start = time. perf_counter ()
rst = mxmul (mx1, mx2, nrow, nk, ncol)

end =time. perf_counter ()
orint ("=ERJB) N {:. 4f}s". format (end-start))
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nrow, nk, ncol =50, 30, 50 1= EBT8] /90. 0190s
nrow, nk, ncol =100, 60, 100 = HE8] 50. 1820s
nrow, nk, ncol =500, 300, 500 = EAE)519. 2137s
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« AI4IFEN.AIUNCESZAE: mxmul.hHlmxmul.c
- AFFE.AIMPythontER: cmxmul.py
« AKX EAPythonfERF: test.py
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#1fndef DLL H
#define DLL H_

#i1f BUILDING_DLL

#tdefine DLLIMPORT _ declspec(dl lexport) mxmul.h
#el se

#define DLLIMPORT declspec(dl | import)

#tendi f

DLLIMPORT int *mxmul (int nrow, int nk, int ncol, int mx1[][nk], int mx2[][ncol]):

#endi f
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#1fndef DLL H
#define DLL H_

#i1f BUILDING_DLL

#tdefine DLLIMPORT _ declspec(dl lexport) mxmul.h
#el se

#define DLLIMPORT declspec(dl | import)

#tendi f

——  DLLIMPORT int *mxmul (int nrow, int nk, int ncol, int mx1[][nk], int mx2[][ncol]);

tendi X dUBISK S
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#Hinclude "mxmul.h"

#include <windows. h>
#include <stdlib. h>

/* Parameters: nrow, nk, ncol, mx1, mx2 */
DLLIMPORT int *mxmul (int nrow, int nk, int ncol, int mx1[][nk], int mx2[][ncol])

{
int x, 1, J;
int *rst;
rst = malloc(sizeof (int) * nrow * ncol);

for (i = 0; i < nrow; i++) |
for (j =0; j < ncol; j++) {
clitneol 51 -0 SR RI NS
for (x = 0; x < nk; x++) {
rst[i*ncol + j] += *(k(mx1 + i) + x) *
¥(k(mx2 + x) + j);

}
riturn rst; mmeLC (J:)

J
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BOOL WINAPI DI IMain(HINSTANCE hinstDLL, DNORD fdwReason, LPVOID |pvReserved)

{
switch (fdwReason)

{
case DLL_PROCESS_ATTACH:

{
break:

}

case DLL_PROCESS DETACH:
{

J
case DLL_THREAD_ATTACH:

{
J
case DLL_THREAD_DETACH:
{

}

break:

break:

break:
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mxmul.c

mxmul32.dll

\ mxmul.dll
e

mxmul.h
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/mport array
from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2)

ffi = FFI1()

c_nrow = ffi.cast('int', nrow
c._ nk = ffi.cast('int', nk
c_ncol = ffi.cast('int', ncol/)

“mx1 = array.array('|")
_mx2 = array.array('|")
[ mx1. fromlist(x) for x in mxT]
[ mx2. fromlist(x) for x in mxZ]

c.mx1 = ffi.new("int[]', len(mx1))
cmx2 = ffi.new("int[]', len(mx2))

ffi. memmove (c_mx1, mx1, ffi.sizeof(c_mx1))
ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

ffi.cdef ("""’
int *mxmul (int nrow, int nk,
)
try
C = ffi.dlopen('mxmul.dll")

except
C = ffi.dlopen('mxmul32.dI1")

c_res = C.mxmul (c_nrow, c_nk, c_ncol, c_mx1, c_mx2)

return ffi.unpack(c_res, nrow * ncol)

é}Python »123

int ncol, int *mx1, int *mx2):

cmxmul.py
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import array
) from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2) g I Aa rray*'-\lﬁlﬁ

ffi = FFI1 ()

c_ nrow = ffi.cast('int', nrow) g I ACffi

c nk = ffi.cast('int', nk
c_ncol = ffi.cast('int', nco/)

“mx1 = array.array('|")
“mx2 = array.array('1")
[ mx1.fromlist(x) for x in mxT7]
[ mx2. fromlist(x) for x in mx2]

c.mx1 = ffi.new("int[]"', len(mx1))
cmx2 = ffi.new("int[]"', len(_mx2))
ffi.memmove (c_mx1, mx1, ffi.sizeof (c_mx1))
ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

ffi.cdef ("""’
int *mxmul (int nrow, int nk, int ncol, int *mx1, int *mx2):
)
try -
q C = ffi.dlopen("mxmul.dll") ﬂi‘ldellE
except

% C = ffi.dlopen('mxmul32.dI1")

c_res = C.mxmul (c_nrow, c_nk, c_ncol, c_mx1, c_mx2)

return ffi.unpack(c_res, nrow * ncol)
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import array
from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2)
ffi = FF1()

c_ nrow = ffi.cast('int', nrow)
c nk = ffi.cast('int', nk
c_ncol = ffi.cast('int', nco/)

“mx1 = array.array('|")
“mx2 = array.array('1")
[ mx1.fromlist(x) for x in mxT7]
[ mx2. fromlist(x) for x in mx2]

c.mx1 = ffi.new("int[]"', len(mx1))
cmx2 = ffi.new("int[]"', len(_mx2))
ffi.memmove (c_mx1, mx1, ffi.sizeof (c_mx1))
ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

ffi.cdef ("""’
int *mxmul (int nrow, int nk, int ncol, int *mx1, int *mx2):
)
try
q C = ffi.dlopen('mxmul.dll")
except

% C = ffi.dlopen('mxmul32.dI1")

c_res = C.mxmul (c_nrow, c_nk, c_ncol, c_mx1, c_mx2)

return ffi.unpack(c_res, nrow * ncol)
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import array
from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2)
ffi = FF1()

q c_ nrow = ffi.cast('int', nrow)
c_nk = ffi.cast('int', nk) & H1 *x
ﬁ c_ncol = ffi.cast('int', nco/) Ezk*igyﬁ*ﬂi

“mx1 = array.array('|")
“mx2 = array.array('1")
[ mx1.fromlist(x) for x in mxT7]
[ mx2. fromlist(x) for x in mx2]

c.mx1 = ffi.new("int[]"', len(mx1))
cmx2 = ffi.new("int[]"', len(_mx2))
ffi.memmove (c_mx1, mx1, ffi.sizeof (c_mx1))
ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

ffi.cdef ("""’
int *mxmul (int nrow, int nk, int ncol, int *mx1, int *mx2):
)
try
C = ffi.dlopen('mxmul.dll")
except

C = ffi.dlopen('mxmul32.dI1")
c res = C.mxmul (c_nrow, c_nk, c ncol, c_mx1, c_mx2)

return ffi.unpack(c_res, nrow * ncol)
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import array
from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2)

ffi = FFI1 ()

c_ nrow = ffi.cast('int', nrow)
c nk = ffi.cast('int', nk
c_ncol = ffi.cast('int', nco/)

“mx1 = array.array('|")
“mx2 = array.array('1")
[ mx1.fromlist(x) for x in mxT7]
[ mx2. fromlist(x) for x in mx2]

c.mx1 = ffi.new("int[]"', len(mx1))
cmx2 = ffi.new("int[]"', len(_mx2))

ffi.memmove (c_mx1, mx1, ffi.sizeof (c_mx1))
ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

ffi.cdef ("""’
int *mxmul (int nrow, int nk,
)
try
C = ffi.dlopen('mxmul.dll")
except

C = ffi.dlopen('mxmul32.dI1")

c_res = C.mxmul (c_nrow, c_nk, c_ncol, c_mx1, c_mx2)

return ffi.unpack(c_res, nrow * ncol)
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import array
from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2)
ffi = FF1()

c_ nrow = ffi.cast('int', nrow)
c nk = ffi.cast('int', nk
c_ncol = ffi.cast('int', nco/)

“mx1 = array.array('|")
“mx2 = array.array('1")
[ mx1.fromlist(x) for x in mxT7]
[ mx2. fromlist(x) for x in mx2]

c.mx1 = ffi.new("int[]"', len(mx1))
cmx2 = ffi.new("int[]"', len(_mx2))

ffi.memmove (c_mx1, mx1, ffi.sizeof(c_mx1)) g&*EE’\J mﬁ%m

ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

R

ffi.cdef ("""
int *mxmul (int nrow, int nk, int ncol, int *mx1, int *mx2):
)
try
C = ffi.dlopen("mxmul.dll")
except
C = ffi.dlopen('mxmul32.dI1")
c_res = C.mxmul (c_nrow, c_nk, c_ncol, c_mx1, c_mx2)

return ffi.unpack(c_res, nrow * ncol)
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import array
from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2)

ffi = FFI1 ()

c_ nrow = ffi.cast('int', nrow)
c nk = ffi.cast('int', nk
c_ncol = ffi.cast('int', nco/)

“mx1 = array.array('|")
“mx2 = array.array('1")

[ mx1.fromlist(x) for x in mxT7]
[ mx2. fromlist(x) for x in mx2]

c.mx1 = ffi.new("int[]"', len(mx1))
cmx2 = ffi.new("int[]"', len(_mx2))

ffi.memmove (c_mx1, mx1, ffi.sizeof (c_mx1))
ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

ffi.cdef ("""’
int *mxmul (int nrow, int nk,
)
try
C = ffi.dlopen('mxmul.dll")

except
C = ffi.dlopen('mxmul32.dI1")

c_res = C.mxmul (c_nrow, c_nk, c_ncol, c_mx1, c_mx2)

return ffi.unpack(c_res, nrow * ncol)
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/mport array
from ctfi import FFI

def cmxmul (nrow, nk, ncol, mx1, mx2)
ffi = FF1()

c_nrow = ffi.cast('int', nrow
c._ nk = ffi.cast('int', nk
c_ncol = ffi.cast('int', ncol/)

“mx1 = array.array('|")
_mx2 = array.array('|")
[ mx1. fromlist(x) for x in mxT]
[ mx2. fromlist(x) for x in mxZ]

c.mx1 = ffi.new("int[]', len(mx1))
cmx2 = ffi.new("int[]', len(mx2))
ffi. memmove (c_mx1, mx1, ffi.sizeof(c_mx1))
ffi.memmove (c_mx2, mx2, ffi.sizeof(c_mx2))

ffi.cdef ("""
int *mxmul (int nrow, int nk, int ncol, int *mx1, int *mx2);
)
try
C = ffi.dlopen('mxmul.dll")

except
C = ffi.dlopen('mxmul32.dI1")

c_res = C.mxmul (c_nrow, c_nk, c_ncol, c_mx1, c_mx2) memUI py
{

return ffi.unpack(c_res, nrow * ncol)
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Lt

from cmxmul /mport cmxmul

/T name B
/mport time
nrow, nk, ncol

mx 1 [[y for v /n range(nk)] for x /n range(nrow) ]

mx2 = [[y for y /n range(ncol)] for x in range (nk) ]

start = time. perf counter () test.py
rst = cmxmul (nrow, nk, ncol, mx1, mx2)

end = time. perf counter () ﬂﬂii\f?&%ﬂ’gPythonﬁ‘EE
orint ("BZERJE) N {:. 4f}s". format (end-start))
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= from cmxmul /mport cmxmul

" _main_

/T _name_ B

/mport time

nrow, nk, ncol

mx 1 [[y for v /n range(nk)] for x /n range(nrow) ] SAcmxmul
mx2 = [[y for y /n range(ncol)] for x in range (nk) ] 8 B i 2

start time. perf counter ()
—_— rst = cmxmul (nrow, nk, ncol, mx1, mx2)

end = time. perf counter ()
orint ("ZERJE) N {:. 4f}s". format (end-start))
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from cmxmul /mport cmxmul

/T _name " main_ "
—_— import time
nrow, nk, ncol
mx 1 [[y for v /n range(nk)] for x /n range(nrow) ]
—> mx2 = [[y for vy in range(ncol)] for x in range (nk) - .
v fory in range (ncol) go (nk) ] WAI{EFH it
start = time. perf counter ()
rst = cmxmul (nrow, nk, ncol, mx1, mx2)
end = time. perf counter ()

orint ("ZERJE) N {:. 4f}s". format (end-start))
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nrow, nk, ncol =50, 30, 50

nrow, nk, ncol =100, 60, 100

nrow, nk, ncol =500, 300, 500

nrow, nk, ncol = 1000, 600,1000

£Python »123

Pythonhfi 2~

EE T8 0. 0190s

1= EK]E) J50. 1820s

EE 8 19. 2137s

= E 8 9163. 6118s

Chin A

1= HAT8] 50. 0334s

1= HAT18] 50. 1800s

1= EH}8) 0. 3135s

EEH 8] J92. 5936s
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