
np_inline 0.1J. David LeeApril 2, 2011OverviewThe np_inline module was written as a simpli�ed repla
ement for s
ipy.weave.inline for numeri
 
omputa-tions on numpy arrays.Simple example usageHello worldfrom np_inline import inline_debug as inline
ode = r'printf("Program #%i: Hello world.\n", i);'inline('hello_world_example',args=(1, ),py_types=((int, 'i'), ),
ode=
ode)Note that inline 
annot be used without passing at least one argument in args. This is a feature.Matrix multipli
ationimport numpy as npfrom np_inline import inline_debug as inlinearr = np.array(((0, 1, 2, 3),(4, 5, 6, 7),(8, 9, 0, 1)), dtype=np.float32)m = 0.5
ode = r�'int i, j; 1



for(i = 0; i < arr_shape(0); ++i) {for(j = 0; j < arr_shape(1); ++j) {arr(i, j) = m * arr(i, j);}}�'inline('array_mult_example',args=(m, arr),py_types=((float, 'm'), ),np_types=((np.float32, 2, 'arr'), ),
ode=
ode)print(arr)Returning a valueimport numpy as npfrom np_inline import inline_debug as inlineimport numpy as npfrom np_inline import inline_debug as inlinearr = np.arange(0, 10, 0.5, dtype=np.float32)
ode = r�'int i;return_val = 0;for(i=0; i < arr_shape(0); ++i) {return_val += arr(i);}�'inline('return_val_test',args=(arr, ),np_types=((np.float32, 1, 'arr'), ),
ode=
ode,return_type=float)Usage notesPassing argumentsThe primitive python types that 
an be passed as arguments are int and double, while almost any numeri
type of numpy ndarray 
an be pass as an argument. The arguments must be sorted so the primitive pythontypes pre
ede the numpy types.



Primitive python typesPython primitive types are 
onverted to C types as follows:int --> long intfloat --> doubleFor ea
h primitive python obje
t passed in, the type and name must be provided in the py_types argument.For example, to pass an integer argument, i, and a �oat argument, f, the py_types argument would be((int, 'i'), (float, 'f'))Numpy arraysNumpy de�nes C data types 
orresponding to ea
h numeri
 type:uint8 --> npy_uint8uint16 --> npy_uint16uint32 --> npy_uint32uint64 --> npy_uint64int8 --> npy_int8int16 --> npy_int16int32 --> npy_int32int64 --> npy_int64float32 --> npy_float32float64 --> npy_float64float128 --> npy_float128For ea
h numpy array passed in, the numpy type, dimension, and name must be provided in the np_typesargument. For example, to pass in a 1D int32 array, arr, and a 3D �oat64 array, arr3d, the np_typesargument would be((np.int32, 1, 'arr'), (np.float64, 3, 'arr3d'))For an N -dimensional numpy array, arr, several variables and a ma
ro are available for use in the C 
ode:py_arr <-- The PyArrayObje
t pointer.arr(i1, i2, ..., iN) <-- Ma
ro indexing into the array.arr_ndim <-- Ma
ro giving the number of dimensions of arr.arr_shape(i) <-- Ma
ro giving the length of arr in dimension i.Like 
alling arr.shape(i) in python.Return valuesThe fun
tion 
an return three types of values, int, �oat, or None, depending on the value of the return_typeargument. In order to set the return value in the C 
ode, set the variable return_val to the return value.



Passing numpy arrays to C fun
tionsIn order to utilize the ma
ros above to a

ess array variables in fun
tions given in the support 
ode, thePyArrayObje
t pointer would need to be passed with the same name. That is, if the array is named arr,then the fun
tion would need to take an argument of the formPyArrayObje
t *py_arrExternal sour
e �lesBoth the fun
tion's C-
ode and the support-
ode 
an be stored in external �les, and a

essed using the
ode_path and support_
ode_path arguments. To in
lude the sour
e �les as module data and have thedistribution work 
orre
tly, 
onsider using the __�le__ variable, whi
h 
ontains the full path for themodule from whi
h it is a

essed.DebuggingThere are two inline fun
tions in np_inline. One is 
alled inline, and the other is 
alled inline_debug. Theinline_debug fun
tion performs several 
he
ks of the in
oming data before 
alling the inline fun
tion. Asimple way to swit
h between the two is to use the following imports:from np_inline import inline_debug as inline # Uses debugging.from np_inline import inline # No debugging.Implementation notesGenerated sour
e �les are stored in ~/.python_inline using the unique name provided by the user. The Cextension �le is built and installed in the same dire
tory using distutils.Compilation is triggered only if the user-supplied unique name 
hanges, or the module �le doesn't exist.


