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Productive Small-scale Data Processing using Python
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Abstract : Python is an object oriented programming language, similar to Perl and Ruby. It supports a dynamic
typing and operates using a python interpreter. Static typing languages such as Fortran and C emphasize efficient
execution program. On the other hand, Python’s design philosophy values productivity of programmers. In general,
a Python version of an algorithm is shorter and slower than its Fortran or C versions. Recent development of
numerical libraries shortened the runtime of Python numerical programs and many scientists and engineers adopt
Python as their programming language. In this study, I compared Python and Fortran programming languages
by developing functions of simple algorithms used in seismic data processing. I tried to make Python programs
efficient by exploiting numerical libraries. Benchmarking examples show that small-scale data processing

programming using Python and Numpy library can be more efficient than that using Fortran language.
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Fig. 1. (a) The BP velocity model (Billette and Brandsberg-Dahl, 2005) in km/s and (b) the velocity model in m/s.
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applying the gain function to it.
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Table 1. A python code for the normalization without the
Numpy vectorization

def normal py(arr, nl, n2):
mxabs=0.
for il in xrange(nl):
for i2 in xrange(n2):
val=abs(arr[il, i2])
if val > mxabs: mxabs=val
for il in xrange(nl):
for i2 in xrange(n2):
arr[il, i2]/=mxabs

return arr

Table 2. A python code for the normalization using the
Numpy vectorization

def normal np(arr):
return arr/abs(arr).max()

Table 3. A Numba version of the normalization code using
the python code in Table 1

normal_nb=autojit(normal_py)

Table 4. A Cython version of the normalization code

def normal_cy(np.ndarray[double,ndim=2] arr, int nl, int n2):
cdef double val, mxabs=0.
cdef int il, i2
for il in xrange(nl):
for i2 in xrange(n2):
val=abs(arr[il, i2])
if val > mxabs: mxabs=val
for il in xrange(nl):
for i2 in xrange(n2):
arr[il, i2]/=mxabs

return arr

Table 5. A fortran version of the normalization code

subroutine normal v(arr_out, arr, nl, n2)
integer,intent(in):: nl, n2
real(kind=8),intent(in):: arr(nl, n2)
real(kind=8),intent(out):: arr out(nl, n2)
arr_out=arr/maxval(abs(arr))

end subroutine
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Fig. 11. Calculation times with respect to the size of data
for the (a) gain, (b) discrete Fourier transform, and (c)
matrix multiplication examples.
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