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Getting ready

http://www.lfd.uci.edu/~gohlke/pythonlibs/#pyopencl
pyopencl-2015.1-cp27-none-win32.whl

http://
registrationcenter.intel.com/irc_nas/5198/opencl_runtime_15.1_
x86_setup.msi

pyOpenCL

pip install pyopencl-2015.1-cp27-none-win32.whl
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How to do it…

import pyopencl as cl

def print_device_info() :
    print('\n' + '=' * 60 + '\nOpenCL Platforms and Devices')
    for platform in cl.get_platforms():
        print('=' * 60)
        print('Platform - Name:  ' + platform.name)
        print('Platform - Vendor:  ' + platform.vendor)
        print('Platform - Version:  ' + platform.version)
        print('Platform - Profile:  ' + platform.profile)

        for device in platform.get_devices():
            print('    ' + '-' * 56)
            print('    Device - Name:  ' \
                  + device.name)
            print('    Device - Type:  ' \
                  + cl.device_type.to_string(device.type))
            print('    Device - Max Clock Speed:  {0} Mhz'\
                  .format(device.max_clock_frequency))
            print('    Device - Compute Units:  {0}'\
                  .format(device.max_compute_units))
            print('    Device - Local Memory:  {0:.0f} KB'\
                  .format(device.local_mem_size/1024.0))
            print('    Device - Constant Memory:  {0:.0f} KB'\
                  .format(device.max_constant_buffer_size/1024.0))
            print('    Device - Global Memory: {0:.0f} GB'\
                  .format(device.global_mem_size/1073741824.0))
            print('    Device - Max Buffer/Image Size: {0:.0f} MB'\
                  .format(device.max_mem_alloc_size/1048576.0))
            print('    Device - Max Work Group Size: {0:.0f}'\
                  .format(device.max_work_group_size))
    print('\n')

if __name__ == "__main__":
    print_device_info()
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C:\Python CookBook\Chapter 6 - GPU Programming with Python\>python 
PyOpenCLDeviceInfo.py

============================================================

OpenCL Platforms and Devices

============================================================

Platform - Name:  NVIDIA CUDA

Platform - Vendor:  NVIDIA Corporation

Platform - Version:  OpenCL 1.1 CUDA 6.0.1

Platform - Profile:  FULL_PROFILE

    --------------------------------------------------------

    Device - Name:  GeForce GT 240

    Device - Type:  GPU

    Device - Max Clock Speed:  1340 Mhz

    Device - Compute Units:  12

    Device - Local Memory:  16 KB

    Device - Constant Memory:  64 KB

    Device - Global Memory: 1 GB

============================================================

Platform - Name:  Intel(R) OpenCL

Platform - Vendor:  Intel(R) Corporation

Platform - Version:  OpenCL 1.2

Platform - Profile:  FULL_PROFILE

    --------------------------------------------------------

    Device - Name:  Intel(R) Core(TM)2 Duo CPU     E6550  @ 2.33GHz

    Device - Type:  CPU

    Device - Max Clock Speed:  2330 Mhz

    Device - Compute Units:  2

    Device - Local Memory:  32 KB

    Device - Constant Memory:  128 KB

    Device - Global Memory: 2 GB
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How it works…
pyopencl

import pyopencl as cl

platform.get_devices()
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 Command queue
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 Context

HOST

context

Kernels

Program

A()
B()
C()
D()

... ...

A() B() C() D()

Device 0 Device 1 Device 2 Device 3

How to do it…

i
i vector_a vector_b

vector_dimension

import numpy as np
import pyopencl as cl
import numpy.linalg as la

vector_dimension = 100

vector_a = np.random.randint(vector_dimension, size=vector_dimension)
vector_b = np.random.randint(vector_dimension, size=vector_dimension)
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platform = cl.get_platforms()[0]
device = platform.get_devices()[0]

context = cl.Context([device])
queue = cl.CommandQueue(context)

mf = cl.mem_flags
a_g = cl.Buffer(context, mf.READ_ONLY | mf.COPY_HOST_PTR, 
hostbuf=vector_a)
b_g = cl.Buffer(context, mf.READ_ONLY | mf.COPY_HOST_PTR, 
hostbuf=vector_b)

program = cl.Program(context, """
__kernel void vectorSum(__global const int *a_g, __global const int 
*b_g, __global int *res_g) {
  int gid = get_global_id(0);
  res_g[gid] = a_g[gid] + b_g[gid];
}
""").build()

res_g = cl.Buffer(context, mf.WRITE_ONLY, vector_a.nbytes)
program.vectorSum(queue, vector_a.shape, None, a_g, b_g, res_g)

res_np = np.empty_like(vector_a)
cl.enqueue_copy(queue, res_np, res_g)

print ("PyOPENCL SUM OF TWO VECTORS")
print ("Platform Selected = %s" %platform.name )
print ("Device Selected = %s" %device.name)
print ("VECTOR LENGTH = %s" %vector_dimension)
print ("INPUT VECTOR A")
print vector_a
print ("INPUT VECTOR B")
print vector_b
print ("OUTPUT VECTOR RESULT A + B ")
print res_np

assert(la.norm(res_np - (vector_a + vector_b))) < 1e-5

C:\Python CookBook\ Chapter 6 - GPU Programming with Python\Chapter 6 - 
codes>python PyOpenCLParallellSum.py
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Platform Selected = NVIDIA CUDA

Device Selected = GeForce GT 240

VECTOR LENGTH = 100

INPUT VECTOR A

[ 0 29 88 46 68 93 81  3 58 44 95 20 81 69 85 25 89 39 47 29 47 48 20 86 
59 99  3 26 68 62 16 13 63 28 77 57 59 45 52 89 16  6 18 95 30 66 19 29 
31 18 42 34 70 21 28  0 42 96 23 86 64 88 20 26 96 45 28 53 75 53 39 83 
85 99 49 93 23 39  1 89 39 87 62 29 51 66  5 66 48 53 66  8 51  3 29 96 
67 38 22 88]

INPUT VECTOR B

[98 43 16 28 63  1 83 18  6 58 47 86 59 29 60 68 19 51 37 46 99 27  4 94  
5 22 3 96 18 84 29 34 27 31 37 94 13 89  3 90 57 85 66 63  8 74 21 18 34 
93 17 26  9 88 38 28 14 68 88 90 18  6 40 30 70 93 75  0 45 86 15 10 29 
84 47 74 22 72 69 33 81 31 45 62 81 66 69 14 71 96 91 51 35  4 63 36 28 
65 10 41]

OUTPUT VECTOR RESULT A + B

[ 98  72 104  74 131  94 164  21  64 102 142 106 140  98 145  93 108  90

  84  75 146  75  24 180  64 121   6 122  86 146  45  47  90  59 114 151

  72 134  55 179  73  91  84 158  38 140  40  47  65 111  59  60  79 109

  66  28  56 164 111 176  82  94  60  56 166 138 103  53 120 139  54  93

 114 183  96 167  45 111  70 122 120 118 107  91 132 132  74  80 119 149

 157  59  86   7  92 132  95 103  32 129]

How it works…

vector_dimension = 100
vector_a = np.random.randint(vector_dimension, size= vector_dimension)
vector_b = np.random.randint(vector_dimension, size= vector_dimension)

np.random.randint(max integer , size of the vector)

get_platform()

   platform = cl.get_platforms()[0]
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get_device()

   device = platform.get_devices()[0]

   context = cl.Context([device])
   queue = cl.CommandQueue(context)

mf = cl.mem_flags
a_g = cl.Buffer(context, mf.READ_ONLY | mf.COPY_HOST_PTR, 
hostbuf=vector_a)
b_g = cl.Buffer(context, mf.READ_ONLY | mf.COPY_HOST_PTR, 
hostbuf=vector_b)

res_g = cl.Buffer(context, mf.WRITE_ONLY, vector_a.nbytes)

program

program = cl.Program(context, """
__kernel void vectorSum(__global const int *a_g, __global const int 
*b_g, __global int *res_g) {
  int gid = get_global_id(0);
  res_g[gid] = a_g[gid] + b_g[gid];
}
""").build()

vectorSum

 Initialize the vector index int gid = get_global_id(0)

 Sum up the vector's components res_g[gid] = a_g[gid] + b_g[gid];

vectorSum

   program.vectorSum(queue, vector_a.shape, None, a_g, b_g, res_g)
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   res_np = np.empty_like(vector_a)

   cl.enqueue_copy(queue, res_np, res_g)

print ("VECTOR LENGTH = %s" %vector_dimension)
print ("INPUT VECTOR A")
print vector_a
print ("INPUT VECTOR B")
print vector_b
print ("OUTPUT VECTOR RESULT A + B ")
print res_np

assert
false

assert(la.norm(res_np - (vector_a + vector_b))) < 1e-5

Evaluating element-wise expressions with 

pyopencl.elementwise 

   ElementwiseKernel(context, argument, operation, name,",",", 
                          optional_parameters)

 context

 argument

 operation  

 name ElementwiseKernel

 optional_parameters


