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array_split Read Me

[image: array_split python package]
 [https://pypi.python.org/pypi/array_split/][image: Build Status]
 [https://travis-ci.org/array-split/array_split][image: Documentation Status]
 [http://array-split.readthedocs.io/en/stable][image: Coveralls Status]
 [https://coveralls.io/github/array-split/array_split][image: MIT License]
 [https://pypi.python.org/pypi/array_split/][image: array_split python package]
 [https://pypi.python.org/pypi/array_split/]The array_split [http://array-split.readthedocs.io/en/latest] python package is
a modest enhancement to the
numpy.array_split [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html]
function for sub-dividing multi-dimensional arrays into sub-arrays (slices). The main motivation
comes from parallel processing where one desires to split (decompose) a large array
(or multiple arrays) into smaller sub-arrays which can be processed concurrently by
other processes (multiprocessing [https://docs.python.org/3/library/multiprocessing.html] or
mpi4py [http://pythonhosted.org/mpi4py/]) or other memory-limited hardware
(e.g. GPGPU using pyopencl [https://mathema.tician.de/software/pyopencl/],
pycuda [https://mathema.tician.de/software/pycuda/], etc).


Quick Start Example

>>> from array_split import array_split, shape_split
>>> import numpy as np
>>>
>>> ary = np.arange(0, 4*9)
>>>
>>> array_split(ary, 4) # 1D split into 4 sections (like numpy.array_split)
[array([0, 1, 2, 3, 4, 5, 6, 7, 8]),
 array([ 9, 10, 11, 12, 13, 14, 15, 16, 17]),
 array([18, 19, 20, 21, 22, 23, 24, 25, 26]),
 array([27, 28, 29, 30, 31, 32, 33, 34, 35])]
>>>
>>> shape_split(ary.shape, 4) # 1D split into 4 sections, slice objects instead of numpy.ndarray views
array([(slice(0, 9, None),), (slice(9, 18, None),), (slice(18, 27, None),), (slice(27, 36, None),)],
      dtype=[('0', 'O')])
>>>
>>> ary = ary.reshape(4, 9) # Make ary 2D
>>> split = shape_split(ary.shape, axis=(2, 3)) # 2D split into 2*3=6 sections
>>> split.shape
(2, 3)
>>> split
array([[(slice(0, 2, None), slice(0, 3, None)),
        (slice(0, 2, None), slice(3, 6, None)),
        (slice(0, 2, None), slice(6, 9, None))],
       [(slice(2, 4, None), slice(0, 3, None)),
        (slice(2, 4, None), slice(3, 6, None)),
        (slice(2, 4, None), slice(6, 9, None))]],
      dtype=[('0', 'O'), ('1', 'O')])
>>> sub_arys = [ary[tup] for tup in split.flatten()] # Split ary into sub-array views using the slice tuples.
>>> sub_arys
[array([[ 0,  1,  2], [ 9, 10, 11]]),
 array([[ 3,  4,  5], [12, 13, 14]]),
 array([[ 6,  7,  8], [15, 16, 17]]),
 array([[18, 19, 20], [27, 28, 29]]),
 array([[21, 22, 23], [30, 31, 32]]),
 array([[24, 25, 26], [33, 34, 35]])]





Latest sphinx documentation examples at http://array-split.readthedocs.io/en/latest/examples/.




Installation

Using pip:

pip install array_split # with root access





or:

pip install --user array_split # no root/sudo permissions required





From latest github source:

git clone https://github.com/array-split/array_split.git
cd array_split
python setup.py install --user








Requirements

Requires numpy [http://docs.scipy.org/doc/numpy/] version >= 1.6,
python-2 version >= 2.6 or python-3 version >= 3.2.




Testing

Run tests (unit-tests and doctest module docstring tests) using:

python -m array_split.tests





or, from the source tree, run:

python setup.py test





Travis CI at:


https://travis-ci.org/array-split/array_split/





Documentation

Latest sphinx generated documentation is at:


http://array-split.readthedocs.io/en/latest





Latest source code

Source at github:


https://github.com/array-split/array_split





License information

See the file LICENSE.txt [https://github.com/array-split/array_split/blob/dev/LICENSE.txt]
for terms & conditions, for usage and a DISCLAIMER OF ALL WARRANTIES.
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array_split Examples








Terminology

Definitions:



	tile

	A multi-dimensional sub-array of an array (e.g. numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) decomposition.

	slice

	A tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] elements defining the extents
of a tile/sub-array.

	cut

	A division along an axis to form tiles or slices.

	split

	The sub-division (tiling) of an array (or an array shape) resulting from cuts.

	halo

	Per-axis number of elements which specifies the expansion of a tile
(in the negative and positive axis directions) to form an
overlap of elements with neighbouring tiles. The overlaps are often
referred to as ghost cells or ghost elements.

	sub-tile

	A sub-array of a tile.









Parameter Categories

There are four categories of parameters for specifying a split:



	Number of tiles

	The total number of tiles and/or the number of slices per axis.
The indices_or_sections parameter can specify the
number of tiles in the resulting split (as an int [http://docs.python.org/2/library/functions.html#int]).

	Per-axis split indices

	The per-axis indices specifying where the array (shape) is to be cut.
The indices_or_sections parameter doubles up to indicate
the indices at which cuts are to occur.

	Tile shape

	Explicitly specify the shape of the tile in a split.
The tile_shape parameter (typically as a lone
keyword argument) indicates the tile shape.

	Tile maximum number of bytes

	Given the number of bytes per array element, a tile shape
is calculated such that all tiles (including halo extension) of the
resulting split do not exceed a specified (maximum) number of bytes.
The array_itemsize parameter gives the number of bytes
per array element and the max_tile_bytes
parameter constrains the maximum number of bytes per tile.






The subsequent sections provides examples from each of these categories.




Import statements for the examples

In the examples of the following sections, we assume that the following statement
has been issued to import the relevant functions:

>>> import numpy
>>> from array_split import array_split, shape_split, ShapeSplitter








Comparison between array_split, shape_split and ShapeSplitter

The array_split.array_split() function is analogous to
the numpy.array_split() [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html#numpy.array_split] function. It takes a numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]
object as an argument and returns a list [http://docs.python.org/2/library/functions.html#list] of tile (numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] sub-array
objects) elements:

>>> numpy.array_split(numpy.arange(0, 10), 3)
[array([0, 1, 2, 3]), array([4, 5, 6]), array([7, 8, 9])]
>>> array_split(numpy.arange(0, 10), 3) # array_split.array_split
[array([0, 1, 2, 3]), array([4, 5, 6]), array([7, 8, 9])]





The array_split.shape_split() function takes an array shape as an
argument instead of an actual array, and returns
a numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
of tuple [http://docs.python.org/2/library/functions.html#tuple] elements. The tuple elements can then be used to generate
the tiles from a numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] of an equivalent shape:

>>> ary = numpy.arange(0, 10)
>>> split = shape_split(ary.shape, 3) # returns array of tuples
>>> split
array([(slice(0, 4, None),), (slice(4, 7, None),), (slice(7, 10, None),)],
      dtype=[('0', 'O')])
>>> [ary[slyce] for slyce in split.flatten()] # generates tile views of ary
[array([0, 1, 2, 3]), array([4, 5, 6]), array([7, 8, 9])]





Each tuple [http://docs.python.org/2/library/functions.html#tuple] array element, of the returned split, has length
equal to the  dimension of the multi-dimensional shape,
i.e. N = len(array_shape). Each tuple [http://docs.python.org/2/library/functions.html#tuple]
indicates the indexing extent of a tile.

The array_split.ShapeSplitter class contains the bulk of the split implementation
for the array_split.shape_split(). The array_split.ShapeSplitter.__init__()
constructor takes the same arguments as the array_split.shape_split() function and
the array_split.ShapeSplitter.calculate_split() method computes the split. After
the split computation, some state information is preserved in the
array_split.ShapeSplitter data attributes:

>>> ary = numpy.arange(0, 10)
>>> splitter = ShapeSplitter(ary.shape, 3)
>>> split = splitter.calculate_split()
>>> split.shape
(3,)
>>> split
array([(slice(0, 4, None),), (slice(4, 7, None),), (slice(7, 10, None),)],
      dtype=[('0', 'O')])
>>> [ary[slyce] for slyce in split.flatten()]
[array([0, 1, 2, 3]), array([4, 5, 6]), array([7, 8, 9])]
>>>
>>> splitter.split_shape # equivalent to split.shape above
array([3])
>>> splitter.split_begs  # start indices for tile extents
[array([0, 4, 7])]
>>> splitter.split_ends  # stop indices for tile extents
[array([ 4,  7, 10])]





Methods of the array_split.ShapeSplitter class can be over-ridden
in sub-classes in order to customise the splitting behaviour.

The examples of the following section explicitly illustrate the behaviour for
the array_split.shape_split() function, but with minor modifications,
the examples are also relevant for the array_split.array_split() function
and for instances of the array_split.ShapeSplitter class.




Splitting by number of tiles


Single axis number of tiles

When the indices_or_sections parameter is specified as an
integer (scalar), it specifies the number of tiles in the returned split:

>>> split = shape_split([20,], 4)  # 1D, array_shape=[20,], number of tiles=4, default axis=0
>>> split.shape
(4,)
>>> split
array([(slice(0, 5, None),), (slice(5, 10, None),), (slice(10, 15, None),),
       (slice(15, 20, None),)],
      dtype=[('0', 'O')])





By default, cuts are made along the axis = 0 axis. In the multi-dimensional
case, one can over-ride the axis using the axis parameter, e.g. for a 2D shape:

>>> split = shape_split([20,10], 4, axis=1)  # Split along axis=1
>>> split.shape
(1, 4)
>>> split
array([[(slice(0, 20, None), slice(0, 3, None)),
        (slice(0, 20, None), slice(3, 6, None)),
        (slice(0, 20, None), slice(6, 8, None)),
        (slice(0, 20, None), slice(8, 10, None))]],
      dtype=[('0', 'O'), ('1', 'O')])








Multiple axes number of tiles

The axis parameter can also be used to specify the number of slices (sections)
per-axis:

>>> split = shape_split([20, 10], axis=[3, 2])  # Cut into 3*2=6 tiles
>>> split.shape
(3, 2)
>>> split
array([[(slice(0, 7, None), slice(0, 5, None)),
        (slice(0, 7, None), slice(5, 10, None))],
       [(slice(7, 14, None), slice(0, 5, None)),
        (slice(7, 14, None), slice(5, 10, None))],
       [(slice(14, 20, None), slice(0, 5, None)),
        (slice(14, 20, None), slice(5, 10, None))]],
      dtype=[('0', 'O'), ('1', 'O')])





The array axis 0 has been cut into three sections and axis 1 has been cut into two
sections for a total of 3*2 = 6 tiles. In general, if axis is an
integer (scalar) it indicates the single axis which is to be cut to form slices.
When axis is a sequence, then axis[i] indicates the number of
sections into which axis i is to be cut.

In addition, one can also specify a total number of tiles and use the axis
parameter to limit which axes are to be cut by specifying non-positive values for
elements of the axis sequence. For example, in 3D, cut into 8 tiles, but
only cut the axis=1 and axis=2 axes:

>>> split = shape_split([20, 10, 15], 8, axis=[1, 0, 0])  # Cut into 1*?*?=8 tiles
>>> split.shape
(1, 4, 2)
>>> split
array([[[(slice(0, 20, None), slice(0, 3, None), slice(0, 8, None)),
         (slice(0, 20, None), slice(0, 3, None), slice(8, 15, None))],
        [(slice(0, 20, None), slice(3, 6, None), slice(0, 8, None)),
         (slice(0, 20, None), slice(3, 6, None), slice(8, 15, None))],
        [(slice(0, 20, None), slice(6, 8, None), slice(0, 8, None)),
         (slice(0, 20, None), slice(6, 8, None), slice(8, 15, None))],
        [(slice(0, 20, None), slice(8, 10, None), slice(0, 8, None)),
         (slice(0, 20, None), slice(8, 10, None), slice(8, 15, None))]]],
      dtype=[('0', 'O'), ('1', 'O'), ('2', 'O')])





In the above, non-positive elements of axis are replaced
with positive values such that numpy.product(axis) equals
the number of requested tiles (= 8 above).
Raises ValueError if the impossible is attempted:

>>> try:
...     split = shape_split([20, 10, 15], 8, axis=[1, 3, 0])  # Impossible to cut into 1*3*?=8 tiles
... except (ValueError,) as e:
...     e
...
ValueError('Unable to construct grid of num_slices=8 elements from num_slices_per_axis=[1, 3, 0] (with max_slices_per_axis=[20 10 15])',)










Splitting by per-axis cut indices


Single axis cut indices

The indices_or_sections parameter can also be used to
specify the location (index values) of cuts:

>>> split = shape_split([20,], [5, 7, 9])  # 1D, split into 4 tiles, default cut axis=0
>>> split.shape
(4,)
>>> split
array([(slice(0, 5, None),), (slice(5, 7, None),), (slice(7, 9, None),),
       (slice(9, 20, None),)],
      dtype=[('0', 'O')])





Here, three cuts have been made to form 4 slices, cuts at index 5, index 7
and index 9.

Similarly, in 2D, the indices_or_sections cut indices can made
along axis = 1 only:

>>> split = shape_split([20, 13], [5, 7, 9], axis=1)  # 2D, cut into 4 tiles, cut axis=1
>>> split.shape
(1, 4)
>>> split
array([[(slice(0, 20, None), slice(0, 5, None)),
        (slice(0, 20, None), slice(5, 7, None)),
        (slice(0, 20, None), slice(7, 9, None)),
        (slice(0, 20, None), slice(9, 13, None))]],
      dtype=[('0', 'O'), ('1', 'O')])








Multiple axes cut indices

The indices_or_sections parameter can also be used to cut
along multiple axes. In this case, the indices_or_sections
parameter is specified as a sequence of sequence,
so that indices_or_sections[i] specifies the cut
indices along axis i.
For example, in 3D, cut along axis=1 and axis=2 only:

>>> split = shape_split([20, 13, 64], [[], [7], [15, 30, 45]])  # 3D, split into 8 tiles, no cuts on axis=0
>>> split.shape
(1, 2, 4)
>>> split
array([[[(slice(0, 20, None), slice(0, 7, None), slice(0, 15, None)),
         (slice(0, 20, None), slice(0, 7, None), slice(15, 30, None)),
         (slice(0, 20, None), slice(0, 7, None), slice(30, 45, None)),
         (slice(0, 20, None), slice(0, 7, None), slice(45, 64, None))],
        [(slice(0, 20, None), slice(7, 13, None), slice(0, 15, None)),
         (slice(0, 20, None), slice(7, 13, None), slice(15, 30, None)),
         (slice(0, 20, None), slice(7, 13, None), slice(30, 45, None)),
         (slice(0, 20, None), slice(7, 13, None), slice(45, 64, None))]]],
      dtype=[('0', 'O'), ('1', 'O'), ('2', 'O')])





The indices_or_sections=[[], [7], [15, 30, 45]] parameter indicates
that the cut indices for axis=0 are [] (i.e. no cuts), the
cut indices for axis=1 are [7] (a single cut at index 7)
and the cut indices for axis=2 are [15, 30, 45] (three cuts).






Splitting by tile shape

The tile shape can be explicitly set with the tile_shape parameter,
e.g. in 1D:

>>> split = shape_split([20,], tile_shape=[6,])  # Cut into (6,) shaped tiles
>>> split.shape
(4,)
>>> split
array([(slice(0, 6, None),), (slice(6, 12, None),), (slice(12, 18, None),),
       (slice(18, 20, None),)],
      dtype=[('0', 'O')])





and 2D:

>>> split = shape_split([20, 32], tile_shape=[6, 16])  # Cut into (6, 16) shaped tiles
>>> split.shape
(4, 2)
>>> split
array([[(slice(0, 6, None), slice(0, 16, None)),
        (slice(0, 6, None), slice(16, 32, None))],
       [(slice(6, 12, None), slice(0, 16, None)),
        (slice(6, 12, None), slice(16, 32, None))],
       [(slice(12, 18, None), slice(0, 16, None)),
        (slice(12, 18, None), slice(16, 32, None))],
       [(slice(18, 20, None), slice(0, 16, None)),
        (slice(18, 20, None), slice(16, 32, None))]],
      dtype=[('0', 'O'), ('1', 'O')])








Splitting by maximum bytes per tile

Tile shape can constrained by specifying a maximum number of bytes
per tile by specifying the array_itemsize and
the max_tile_bytes parameters. In 1D:

>>> split = shape_split(
...   array_shape=[512,],
...   array_itemsize=1,
...   max_tile_bytes=512 # Equals number of array bytes
... )
...
>>> split.shape
(1,)
>>> split
array([(slice(0, 512, None),)],
      dtype=[('0', 'O')])





Double the array per-element number of bytes:

>>> split = shape_split(
...   array_shape=[512,],
...   array_itemsize=2,
...   max_tile_bytes=512 # Equals half the number of array bytes
... )
...
>>> split.shape
(2,)
>>> split
array([(slice(0, 256, None),), (slice(256, 512, None),)],
      dtype=[('0', 'O')])





Decrement max_tile_bytes to 511 to split into 3 tiles:

>>> split = shape_split(
...   array_shape=[512,],
...   array_itemsize=2,
...   max_tile_bytes=511 # Less than half the number of array bytes
... )
...
>>> split.shape
(3,)
>>> split
array([(slice(0, 171, None),), (slice(171, 342, None),),
       (slice(342, 512, None),)],
      dtype=[('0', 'O')])





Note that the split is calculated so that tiles are approximately equal in size.

In 2D:

>>> split = shape_split(
...   array_shape=[512, 1024],
...   array_itemsize=1,
...   max_tile_bytes=512*512
... )
...
>>> split.shape
(2, 1)
>>> split
array([[(slice(0, 256, None), slice(0, 1024, None))],
       [(slice(256, 512, None), slice(0, 1024, None))]],
      dtype=[('0', 'O'), ('1', 'O')])





and increasing array_itemsize to 4:

>>> split = shape_split(
...   array_shape=[512, 1024],
...   array_itemsize=4,
...   max_tile_bytes=512*512
... )
...
>>> split.shape
(8, 1)
>>> split
array([[(slice(0, 64, None), slice(0, 1024, None))],
       [(slice(64, 128, None), slice(0, 1024, None))],
       [(slice(128, 192, None), slice(0, 1024, None))],
       [(slice(192, 256, None), slice(0, 1024, None))],
       [(slice(256, 320, None), slice(0, 1024, None))],
       [(slice(320, 384, None), slice(0, 1024, None))],
       [(slice(384, 448, None), slice(0, 1024, None))],
       [(slice(448, 512, None), slice(0, 1024, None))]],
      dtype=[('0', 'O'), ('1', 'O')])





The preference is to cut into ('C' order) contiguous memory tiles.


Tile shape upper bound constraint

The split can be influenced by specifying the max_tile_shape
parameter. For the previous 2D example, cuts can for forced
along axis=1 by constraining the tile shape:

>>> split = shape_split(
...   array_shape=[512, 1024],
...   array_itemsize=4,
...   max_tile_bytes=512*512,
...   max_tile_shape=[numpy.inf, 256]
... )
...
>>> split.shape
(2, 4)
>>> split
array([[(slice(0, 256, None), slice(0, 256, None)),
        (slice(0, 256, None), slice(256, 512, None)),
        (slice(0, 256, None), slice(512, 768, None)),
        (slice(0, 256, None), slice(768, 1024, None))],
       [(slice(256, 512, None), slice(0, 256, None)),
        (slice(256, 512, None), slice(256, 512, None)),
        (slice(256, 512, None), slice(512, 768, None)),
        (slice(256, 512, None), slice(768, 1024, None))]],
      dtype=[('0', 'O'), ('1', 'O')])








Sub-tile shape constraint

The split can also be influenced by specifying the sub_tile_shape
parameter which forces the tile shape to be an even multiple of
the sub_tile_shape:

>>> split = shape_split(
...   array_shape=[512, 1024],
...   array_itemsize=4,
...   max_tile_bytes=512*512,
...   max_tile_shape=[numpy.inf, 256],
...   sub_tile_shape=(15, 10)
... )
...
>>> split.shape
(3, 5)
>>> split
array([[(slice(0, 180, None), slice(0, 210, None)),
        (slice(0, 180, None), slice(210, 420, None)),
        (slice(0, 180, None), slice(420, 630, None)),
        (slice(0, 180, None), slice(630, 840, None)),
        (slice(0, 180, None), slice(840, 1024, None))],
       [(slice(180, 360, None), slice(0, 210, None)),
        (slice(180, 360, None), slice(210, 420, None)),
        (slice(180, 360, None), slice(420, 630, None)),
        (slice(180, 360, None), slice(630, 840, None)),
        (slice(180, 360, None), slice(840, 1024, None))],
       [(slice(360, 512, None), slice(0, 210, None)),
        (slice(360, 512, None), slice(210, 420, None)),
        (slice(360, 512, None), slice(420, 630, None)),
        (slice(360, 512, None), slice(630, 840, None)),
        (slice(360, 512, None), slice(840, 1024, None))]],
      dtype=[('0', 'O'), ('1', 'O')])










The array_start parameter

The array_start argument to the array_split.shape_split() function
and the array_split.ShapeSplitter.__init__() constructor specifies
an index offset for the slices in the returned tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects:

>>> split = shape_split((15,), 3)
>>> split
array([(slice(0, 5, None),), (slice(5, 10, None),), (slice(10, 15, None),)],
      dtype=[('0', 'O')])
>>> split = shape_split((15,), 3, array_start=(20,))
>>> split
array([(slice(20, 25, None),), (slice(25, 30, None),),
       (slice(30, 35, None),)],
      dtype=[('0', 'O')])








The halo parameter

The halo parameter can be used to generate tiles
which overlap with neighbouring tiles by a specified number
of array elements (in each axis direction):

>>> from array_split import ARRAY_BOUNDS, NO_BOUNDS
>>> split = shape_split([16,], 4) # No halo
>>> split.shape
(4,)
>>> split
array([(slice(0, 4, None),), (slice(4, 8, None),), (slice(8, 12, None),),
       (slice(12, 16, None),)],
      dtype=[('0', 'O')])
>>> split = shape_split([16,], 4, halo=2, tile_bounds_policy=ARRAY_BOUNDS) # halo width = 2
>>> split.shape
(4,)
>>> split
array([(slice(0, 6, None),), (slice(2, 10, None),), (slice(6, 14, None),),
       (slice(10, 16, None),)],
      dtype=[('0', 'O')])
>>> split = shape_split(
... [16,],
... 4,
... halo=2,
... tile_bounds_policy=NO_BOUNDS  # halo width = 2 and tile halos extend outside array_shape bounds
... )
>>> split.shape
(4,)
>>> split
array([(slice(-2, 6, None),), (slice(2, 10, None),), (slice(6, 14, None),),
       (slice(10, 18, None),)],
      dtype=[('0', 'O')])





The tile_bounds_policy parameter specifies whether the halo
extended tiles can extend beyond the bounding box defined by the start
index array_start and the stop index array_start + array_shape.

Asymmetric halo extensions can also be specified:

>>> split = shape_split(
... [16,],
... 4,
... halo=((1,2),),
... tile_bounds_policy=NO_BOUNDS
... )
>>> split.shape
(4,)
>>> split
array([(slice(-1, 6, None),), (slice(3, 10, None),), (slice(7, 14, None),),
       (slice(11, 18, None),)],
      dtype=[('0', 'O')])





For an N dimensional split (i.e. N = len(array_shape)), the halo
parameter can be either a



	scalar

	Tiles are extended by halo voxels in the negative and positive
directions for all axes.

	1D sequence

	Tiles are extended by halo[i] voxels in the negative and positive
directions for axis i.

	2D sequence

	Tiles are extended by halo[i][0] voxels in the negative direction
and halo[i][1] in the positive direction for axis i.






For example, in 3D:

>>> split = shape_split(
... [16, 8, 8],
... 2,
... halo=1,  # halo=1 in +ve and -ve directions for all axes
... tile_bounds_policy=NO_BOUNDS
... )
>>> split.shape
(2, 1, 1)
>>> split
array([[[(slice(-1, 9, None), slice(-1, 9, None), slice(-1, 9, None))]],

       [[(slice(7, 17, None), slice(-1, 9, None), slice(-1, 9, None))]]],
      dtype=[('0', 'O'), ('1', 'O'), ('2', 'O')])
>>> split = shape_split(
... [16, 8, 8],
... 2,
... halo=(1, 2, 3),  # halo=1 for axis 0, halo=2 for axis 1, halo=3 for axis=2
... tile_bounds_policy=NO_BOUNDS
... )
>>> split.shape
(2, 1, 1)
>>> split
array([[[(slice(-1, 9, None), slice(-2, 10, None), slice(-3, 11, None))]],

       [[(slice(7, 17, None), slice(-2, 10, None), slice(-3, 11, None))]]],
      dtype=[('0', 'O'), ('1', 'O'), ('2', 'O')])
>>> split = shape_split(
... [16, 8, 8],
... 2,
... halo=((1, 2), (3, 4), (5, 6)),  # halo=1 for -ve axis 0, halo=2 for +ve axis 0
...                                 # halo=3 for -ve axis 1, halo=4 for +ve axis 1
...                                 # halo=5 for -ve axis 2, halo=6 for +ve axis 2
... tile_bounds_policy=NO_BOUNDS
... )
>>> split.shape
(2, 1, 1)
>>> split
array([[[(slice(-1, 10, None), slice(-3, 12, None), slice(-5, 14, None))]],

       [[(slice(7, 18, None), slice(-3, 12, None), slice(-5, 14, None))]]],
      dtype=[('0', 'O'), ('1', 'O'), ('2', 'O')])
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API Reference



	The array_split Package

	The array_split.split Module

	The array_split.split_test Module

	The array_split.tests Module

	The array_split.logging Module

	The array_split.unittest Module

	The array_split.license Module
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The array_split Package

Small python package for splitting a numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] (or just an array shape)
into a number of sub-arrays.

The two main functions are:



	array_split.array_split()

	Similar to numpy.array_split() [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html#numpy.array_split], returns a list of
views of sub-arrays of the input numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].
Can split along multiple axes and has more splitting
criteria (parameters) than numpy.array_split() [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html#numpy.array_split].

	array_split.shape_split()

	Instead taking an numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] as an argument, it
takes the array shape and returns tuples of slice [http://docs.python.org/2/library/functions.html#slice]
objects which indicate the extents of the sub-arrays.






These two functions use an instance of the array_split.ShapeSplitter class
which contains the bulk of the split implementation and maintains
some state related to the computed split.

Splitting of multi-dimensional arrays can be performed according to several criteria:



	Per-axis indicies indicating the cut positions.



	Per-axis number of sub-arrays.



	Total number of sub-arrays (with optional per-axis number of sections constraints).



	Specific sub-array shape.



	Maximum number of bytes for a sub-array with constraints:



	sub-arrays are an even multiple of a specified sub-tile shape

	upper limit on the per-axis sub-array shape













The usage documentation is given in the array_split Examples section.


Classes and Functions







	shape_split(array_shape,*args,**kwargs)
	Splits specified array_shape in tiles, returns array of slice [http://docs.python.org/2/library/functions.html#slice] tuples.


	array_split(ary[,indices_or_sections,...])
	Splits the specified array ary into sub-arrays, returns list of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].


	ShapeSplitter(array_shape[,...])
	Implements array shape splitting.








Attributes


	
array_split.ARRAY_BOUNDS = <property object>

	See array_split.split.ARRAY_BOUNDS






	
array_split.NO_BOUNDS = <property object>

	See array_split.split.NO_BOUNDS
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array_split.shape_split


	
array_split.shape_split(array_shape, *args, **kwargs)[source]

	Splits specified array_shape in tiles, returns array of slice [http://docs.python.org/2/library/functions.html#slice] tuples.





	Parameters:	
	array_shape (sequence of int [http://docs.python.org/2/library/functions.html#int]) – The shape to be split.

	indices_or_sections (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the number of
elements in the calculated split array. If a sequence, indicates
the indicies (per axis) at which the splits occur.
See Splitting by number of tiles examples.

	axis (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the axis which is to be split.
If a sequence integers, indicates the number of slices per axis,
i.e. if axis = [3, 5] then axis 0 is cut into
3 slices and axis 1 is cut into 5 slices for a total
of 15 (3*5) rectangular slices in the returned (3, 5)
shaped split.
See Splitting by number of tiles examples
and Splitting by per-axis cut indices examples.

	array_start (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – The start index. Defaults to [0,]*len(array_shape).
The array indexing extents are assumed to range from array_start
to array_start + array_shape.
See The array_start parameter examples.

	array_itemsize (int or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Number of bytes per array element.
Only relevant when max_tile_bytes is specified.
See Splitting by maximum bytes per tile examples.

	tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, specifies explicit shape for tiles.
Should be same length as array_shape.
See Splitting by tile shape examples.

	max_tile_bytes (None or int [http://docs.python.org/2/library/functions.html#int]) – The maximum number of bytes for calculated tile_shape.
See Splitting by maximum bytes per tile examples.

	max_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Per axis maximum shapes for the calculated tile_shape.
Only relevant when max_tile_bytes is specified. Should be same length
as array_shape.
See Splitting by maximum bytes per tile examples.

	sub_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, the calculated tile_shape will
be an even multiple of this sub-tile shape. Only relevant when max_tile_bytes
is specified. Should be same length as array_shape.
See Splitting by maximum bytes per tile examples.

	halo (None, int [http://docs.python.org/2/library/functions.html#int], sequence of int [http://docs.python.org/2/library/functions.html#int], or (len(array_shape), 2)
shaped numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – How tiles are extended per axis in -ve and +ve directions with halo
elements. See The halo parameter examples.

	tile_bounds_policy (str [http://docs.python.org/2/library/functions.html#str]) – Specifies whether tiles can extend beyond the array boundaries.
Only relevant for halo values greater than one. If tile_bounds_policy
is ARRAY_BOUNDS
then the calculated tiles will not extend beyond the array
extents array_start and array_start + array_shape.
If tile_bounds_policy is NO_BOUNDS
then the returned tiles will extend beyond
the array_start and array_start + array_shape extend
for positive halo values. See The halo parameter examples.






	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]




	Returns:	Array of tuple [http://docs.python.org/2/library/functions.html#tuple] objects. Each tuple [http://docs.python.org/2/library/functions.html#tuple] element
is a slice [http://docs.python.org/2/library/functions.html#slice] object so that each tuple [http://docs.python.org/2/library/functions.html#tuple] defines
a multi-dimensional slice of an array of shape array_shape.








See also

array_split.array_split(), array_split.ShapeSplitter(),
array_split Examples
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array_split.array_split


	
array_split.array_split(ary, indices_or_sections=None, axis=None, tile_shape=None, max_tile_bytes=None, max_tile_shape=None, sub_tile_shape=None, halo=None)[source]

	Splits the specified array ary into sub-arrays, returns list of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].





	Parameters:	
	ary (numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – Array which is split into sub-arrays.

	indices_or_sections (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the number of
elements in the calculated split array. If a sequence, indicates
the indicies (per axis) at which the splits occur.
See Splitting by number of tiles examples.

	axis (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the axis which is to be split.
If a sequence integers, indicates the number of slices per axis,
i.e. if axis = [3, 5] then axis 0 is cut into
3 slices and axis 1 is cut into 5 slices for a total
of 15 (3*5) rectangular slices in the returned (3, 5)
shaped split.
See Splitting by number of tiles examples
and Splitting by per-axis cut indices examples.

	tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, specifies explicit shape for tiles.
Should be same length as array_shape.
See Splitting by tile shape examples.

	max_tile_bytes (None or int [http://docs.python.org/2/library/functions.html#int]) – The maximum number of bytes for calculated tile_shape.
See Splitting by maximum bytes per tile examples.

	max_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Per axis maximum shapes for the calculated tile_shape.
Only relevant when max_tile_bytes is specified. Should be same length
as array_shape.
See Splitting by maximum bytes per tile examples.

	sub_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, the calculated tile_shape will
be an even multiple of this sub-tile shape. Only relevant when max_tile_bytes
is specified. Should be same length as array_shape.
See Splitting by maximum bytes per tile examples.

	halo (None, int [http://docs.python.org/2/library/functions.html#int], sequence of int [http://docs.python.org/2/library/functions.html#int], or (len(ary.shape), 2)
shaped numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – How tiles are extended per axis in -ve and +ve directions with halo
elements. See The halo parameter examples.






	Return type:	list [http://docs.python.org/2/library/functions.html#list]




	Returns:	List of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] elements, where each element is
a slice from ary (potentially an empty slice).








See also

array_split.shape_split(), array_split.ShapeSplitter(),
array_split Examples
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array_split.ShapeSplitter


	
class array_split.ShapeSplitter(array_shape, indices_or_sections=None, axis=None, array_start=None, array_itemsize=1, tile_shape=None, max_tile_bytes=None, max_tile_shape=None, sub_tile_shape=None, halo=None, tile_bounds_policy=<property object>)[source]

	Implements array shape splitting. There are three main (top-level) methods:



	__init__()

	Initialisation of parameters which define the split.

	set_split_extents()

	Calculates the per-axis indices for the cuts. Sets
the split_shape, split_begs
and split_ends attributes.

	calculate_split()

	Calls set_split_extents() followed
by calculate_split_from_extents() to
return the numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] of tuple [http://docs.python.org/2/library/functions.html#tuple] elements (slices).






Methods







	__init__(array_shape[,indices_or_sections,...])
	Initialises parameters which define a split.


	calculate_axis_split_extents(num_sections,size)
	Divides range(0, size) into (approximately) equal sized intervals.


	calculate_split()
	Computes the split.


	calculate_split_by_indices_per_axis()
	Returns split calculated using extents obtained from indices_per_axis.


	calculate_split_by_split_size()
	Returns split calculated using extents obtained from split_size and split_num_slices_per_axis.


	calculate_split_by_tile_max_bytes()
	Returns split calculated using extents obtained from max_tile_bytes (and max_tile_shape, sub_tile_shape, halo).


	calculate_split_by_tile_shape()
	Returns split calculated using extents obtained from tile_shape.


	calculate_split_from_extents()
	Returns split calculated using extents obtained from split_begs and split_ends.


	check_consistent_parameter_dimensions()
	Ensure that all parameter dimensions are consistent with the array_shape dimension.


	check_consistent_parameter_grouping()
	Ensures this object does not have conflicting groups of parameters.


	check_halo()
	Raises ValueError if there is an inconsistency between shapes of array_shape and halo.


	check_split_parameters()
	Ensures this object has a state consistent with evaluating a split.


	check_tile_bounds_policy()
	Raises ValueError if tile_bounds_policy is not in [self.ARRAY_BOUNDS, self.NO_BOUNDS].


	set_split_extents()
	Sets split extents (split_begs and split_ends) calculated using selected attributes set from __init__().


	set_split_extents_by_indices_per_axis()
	Sets split shape split_shape and split extents (split_begs and split_ends) from values in indices_per_axis.


	set_split_extents_by_split_size()
	Sets split shape split_shape and split extents (split_begs and split_ends) from values in split_size and split_num_slices_per_axis.


	set_split_extents_by_tile_max_bytes()
	Sets split extents (split_begs and split_ends) calculated using from max_tile_bytes (and max_tile_shape, sub_tile_shape, halo).


	set_split_extents_by_tile_shape()
	Sets split shape split_shape and split extents (split_begs and split_ends) from value of tile_shape.


	update_tile_extent_bounds()
	Updates the tile_beg_min and tile_end_max data members according to tile_bounds_policy.





Attributes







	array_itemsize
	The number of bytes per array element, see max_tile_bytes.


	array_shape
	The shape of the array which is to be split.


	array_start
	The start index.


	halo
	Per-axis -ve and +ve halo sizes for extending tiles to overlap with neighbouring tiles.


	indices_per_axis
	The per-axis indices indicating the cuts for the split.


	logger
	Class attribute for logging.Logger [http://docs.python.org/2/library/logging.html#logging.Logger] logging.


	max_tile_bytes
	The maximum number of bytes for any tile (including halo) in the returned split.


	max_tile_shape
	Per-axis maximum sizes for calculated tiles.


	split_begs
	The list of per-axis start indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.


	split_ends
	The list of per-axis stop indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.


	split_num_slices_per_axis
	Number of slices per axis.


	split_shape
	The shape of the calculated split array.


	split_size
	An int [http://docs.python.org/2/library/functions.html#int] indicating the number of tiles in the calculated split.


	sub_tile_shape
	Calculated tile shape will be an integer multiple of this sub-tile shape.


	tile_beg_min
	The per-axis minimum index for slice.start.


	tile_bounds_policy
	A string indicating whether tile halo extents can extend beyond the array domain.


	tile_end_max
	The per-axis maximum index for slice.stop.


	tile_shape
	The shape of all tiles in the calculated split.


	valid_tile_bounds_policies
	Class attribute indicating list of valid values for tile_bound_policy.
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array_split.ShapeSplitter.__init__


	
ShapeSplitter.__init__(array_shape, indices_or_sections=None, axis=None, array_start=None, array_itemsize=1, tile_shape=None, max_tile_bytes=None, max_tile_shape=None, sub_tile_shape=None, halo=None, tile_bounds_policy=<property object>)[source]

	Initialises parameters which define a split.





	Parameters:	
	array_shape (sequence of int [http://docs.python.org/2/library/functions.html#int]) – The shape to be split.

	indices_or_sections (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the number of
elements in the calculated split array. If a sequence, indicates
the indicies (per axis) at which the splits occur.
See Splitting by number of tiles examples.

	axis (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the axis which is to be split.
If a sequence integers, indicates the number of slices per axis,
i.e. if axis = [3, 5] then axis 0 is cut into
3 slices and axis 1 is cut into 5 slices for a total
of 15 (3*5) rectangular slices in the returned (3, 5)
shaped split.
See Splitting by number of tiles examples
and Splitting by per-axis cut indices examples.

	array_start (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – The start index. Defaults to [0,]*len(array_shape).
The array indexing extents are assumed to range from array_start
to array_start + array_shape.
See The array_start parameter examples.

	array_itemsize (int or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Number of bytes per array element.
Only relevant when max_tile_bytes is specified.
See Splitting by maximum bytes per tile examples.

	tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, specifies explicit shape for tiles.
Should be same length as array_shape.
See Splitting by tile shape examples.

	max_tile_bytes (None or int [http://docs.python.org/2/library/functions.html#int]) – The maximum number of bytes for calculated tile_shape.
See Splitting by maximum bytes per tile examples.

	max_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Per axis maximum shapes for the calculated tile_shape.
Only relevant when max_tile_bytes is specified. Should be same length
as array_shape.
See Splitting by maximum bytes per tile examples.

	sub_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, the calculated tile_shape will
be an even multiple of this sub-tile shape. Only relevant when max_tile_bytes
is specified. Should be same length as array_shape.
See Splitting by maximum bytes per tile examples.

	halo (None, int [http://docs.python.org/2/library/functions.html#int], sequence of int [http://docs.python.org/2/library/functions.html#int], or (len(array_shape), 2)
shaped numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – How tiles are extended per axis in -ve and +ve directions with halo
elements. See The halo parameter examples.

	tile_bounds_policy (str [http://docs.python.org/2/library/functions.html#str]) – Specifies whether tiles can extend beyond the array boundaries.
Only relevant for halo values greater than one. If tile_bounds_policy
is ARRAY_BOUNDS
then the calculated tiles will not extend beyond the array
extents array_start and array_start + array_shape.
If tile_bounds_policy is NO_BOUNDS
then the returned tiles will extend beyond
the array_start and array_start + array_shape extend
for positive halo values. See The halo parameter examples.










See also

array_split Examples
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array_split.ShapeSplitter.calculate_axis_split_extents


	
ShapeSplitter.calculate_axis_split_extents(num_sections, size)[source]

	Divides range(0, size) into (approximately) equal sized
intervals. Returns (begs, ends) where slice(begs[i], ends[i])
define the intervals for i in range(0, num_sections).





	Parameters:	
	num_sections (int [http://docs.python.org/2/library/functions.html#int]) – Divide  range(0, size) into this
many intervals (approximately) equal sized intervals.

	size (int [http://docs.python.org/2/library/functions.html#int]) – Range for the subdivision.






	Return type:	tuple [http://docs.python.org/2/library/functions.html#tuple]




	Returns:	Two element tuple (begs, ends)
such that slice(begs[i], ends[i]) define the
intervals for i in range(0, num_sections).
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array_split.ShapeSplitter.calculate_split


	
ShapeSplitter.calculate_split()[source]

	Computes the split.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
of dimension len(self.array_shape).
Each element of the returned array is a tuple [http://docs.python.org/2/library/functions.html#tuple]
containing len(self.array_shape) elements, with each element
being a slice [http://docs.python.org/2/library/functions.html#slice] object. Each tuple [http://docs.python.org/2/library/functions.html#tuple] defines a slice within
the bounds self.array_start - self.halo[:, 0]
to self.array_start + self.array_shape + self.halo[:, 1].
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array_split.ShapeSplitter.calculate_split_by_indices_per_axis


	
ShapeSplitter.calculate_split_by_indices_per_axis()[source]

	Returns split calculated using extents obtained
from indices_per_axis.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.ShapeSplitter.calculate_split_by_split_size


	
ShapeSplitter.calculate_split_by_split_size()[source]

	Returns split calculated using extents obtained
from split_size and split_num_slices_per_axis.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.ShapeSplitter.calculate_split_by_tile_max_bytes


	
ShapeSplitter.calculate_split_by_tile_max_bytes()[source]

	Returns split calculated using extents obtained
from max_tile_bytes
(and max_tile_shape, sub_tile_shape, halo).





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.ShapeSplitter.calculate_split_by_tile_shape


	
ShapeSplitter.calculate_split_by_tile_shape()[source]

	Returns split calculated using extents obtained
from tile_shape.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.ShapeSplitter.calculate_split_from_extents


	
ShapeSplitter.calculate_split_from_extents()[source]

	Returns split calculated using extents obtained
from split_begs and split_ends.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.ShapeSplitter.check_consistent_parameter_dimensions


	
ShapeSplitter.check_consistent_parameter_dimensions()[source]

	Ensure that all parameter dimensions are consistent with
the array_shape dimension.





	Raises:	ValueError – For inconsistent parameter dimensions.
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array_split.ShapeSplitter.check_consistent_parameter_grouping


	
ShapeSplitter.check_consistent_parameter_grouping()[source]

	Ensures this object does not have conflicting groups of parameters.





	Raises:	ValueError – For conflicting or absent parameters.
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array_split.ShapeSplitter.check_halo


	
ShapeSplitter.check_halo()[source]

	Raises ValueError if there is an inconsistency
between shapes of array_shape and halo.
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array_split.ShapeSplitter.check_split_parameters


	
ShapeSplitter.check_split_parameters()[source]

	Ensures this object has a state consistent with evaluating a split.





	Raises:	ValueError – For conflicting or absent parameters.
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array_split.ShapeSplitter.check_tile_bounds_policy


	
ShapeSplitter.check_tile_bounds_policy()[source]

	Raises ValueError if tile_bounds_policy
is not in [self.ARRAY_BOUNDS, self.NO_BOUNDS].
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array_split.ShapeSplitter.set_split_extents


	
ShapeSplitter.set_split_extents()[source]

	Sets split extents (split_begs
and split_ends) calculated using
selected attributes set from __init__().
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array_split.ShapeSplitter.set_split_extents_by_indices_per_axis


	
ShapeSplitter.set_split_extents_by_indices_per_axis()[source]

	Sets split shape split_shape and
split extents (split_begs and split_ends)
from values in indices_per_axis.
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array_split.ShapeSplitter.set_split_extents_by_split_size


	
ShapeSplitter.set_split_extents_by_split_size()[source]

	Sets split shape split_shape and
split extents (split_begs and split_ends)
from values in split_size and split_num_slices_per_axis.
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array_split.ShapeSplitter.set_split_extents_by_tile_max_bytes


	
ShapeSplitter.set_split_extents_by_tile_max_bytes()[source]

	Sets split extents (split_begs
and split_ends) calculated using
from max_tile_bytes
(and max_tile_shape, sub_tile_shape, halo).
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array_split.ShapeSplitter.set_split_extents_by_tile_shape


	
ShapeSplitter.set_split_extents_by_tile_shape()[source]

	Sets split shape split_shape and
split extents (split_begs and split_ends)
from value of tile_shape.
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array_split.ShapeSplitter.update_tile_extent_bounds


	
ShapeSplitter.update_tile_extent_bounds()[source]

	Updates the tile_beg_min and tile_end_max
data members according to tile_bounds_policy.
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array_split.ShapeSplitter.array_itemsize


	
ShapeSplitter.array_itemsize

	The number of bytes per array element, see max_tile_bytes.
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array_split.ShapeSplitter.array_shape


	
ShapeSplitter.array_shape

	The shape of the array which is to be split. A sequence of int [http://docs.python.org/2/library/functions.html#int] indicating the
per-axis sizes which are to be split.
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array_split.ShapeSplitter.array_start


	
ShapeSplitter.array_start

	The start index. A sequence of int [http://docs.python.org/2/library/functions.html#int] indicating the start of indexing for
the tile slices. Defaults to numpy.zeros_like(self.array_shape).
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array_split.ShapeSplitter.halo


	
ShapeSplitter.halo

	Per-axis -ve and +ve halo sizes for extending tiles to overlap with neighbouring tiles.
A (N, 2) shaped array indicating the
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array_split.ShapeSplitter.indices_per_axis


	
ShapeSplitter.indices_per_axis

	The per-axis indices indicating the cuts for the split.
A list [http://docs.python.org/2/library/functions.html#list] of 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] objects such
that self.indices_per_axis[i] indicates the
cut positions for axis i.
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array_split.ShapeSplitter.logger


	
ShapeSplitter.logger = <logging.Logger object>

	Class attribute for logging.Logger [http://docs.python.org/2/library/logging.html#logging.Logger] logging.
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array_split.ShapeSplitter.max_tile_bytes


	
ShapeSplitter.max_tile_bytes

	The maximum number of bytes for any tile (including halo) in the returned split.
An int [http://docs.python.org/2/library/functions.html#int] which constrains the tile shape such that any tile
from the computed split is no bigger than max_tile_bytes.
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array_split.ShapeSplitter.max_tile_shape


	
ShapeSplitter.max_tile_shape

	Per-axis maximum sizes for calculated tiles.
A 1D numpy.ndarray of int [http://docs.python.org/2/library/functions.html#int] indicating the per-axis
maximum number of elements for tiles in the calculated split.
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array_split.ShapeSplitter.split_begs


	
ShapeSplitter.split_begs

	The list of per-axis start indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.
A list [http://docs.python.org/2/library/functions.html#list] of 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] objects indicating
the slice.start index for for tiles.
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array_split.ShapeSplitter.split_ends


	
ShapeSplitter.split_ends

	The list of per-axis stop indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.
A list [http://docs.python.org/2/library/functions.html#list] of 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] objects indicating
the slice.stop index for for tiles.
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array_split.ShapeSplitter.split_num_slices_per_axis


	
ShapeSplitter.split_num_slices_per_axis

	Number of slices per axis.
A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] of int [http://docs.python.org/2/library/functions.html#int] indicating the number of slices (sections)
per axis, so that self.split_num_slices_per_axis[i] is an integer
indicating the number of sections along axis i in the calculated split.
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array_split.ShapeSplitter.split_shape


	
ShapeSplitter.split_shape

	The shape of the calculated split array. Indicates the per-axis number
of sections in the calculated split. A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].
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array_split.ShapeSplitter.split_size


	
ShapeSplitter.split_size

	An int [http://docs.python.org/2/library/functions.html#int] indicating the number of tiles in the calculated split.
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array_split.ShapeSplitter.sub_tile_shape


	
ShapeSplitter.sub_tile_shape

	Calculated tile shape will be an integer multiple of this sub-tile shape.
i.e. (self.tile_shape[i] % self.sub_tile_shape[i]) == 0,
for i in range(0, len(self.tile_shape)).
A 1D numpy.ndarray of int [http://docs.python.org/2/library/functions.html#int] indicating sub-tile shape.
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array_split.ShapeSplitter.tile_beg_min


	
ShapeSplitter.tile_beg_min

	The per-axis minimum index for slice.start. The per-axis lower bound for
tile start indices. A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].
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array_split.ShapeSplitter.tile_bounds_policy


	
ShapeSplitter.tile_bounds_policy

	A string indicating whether tile halo extents can extend beyond the array domain.
Valid values are indicated by valid_tile_bounds_policies.
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array_split.ShapeSplitter.tile_end_max


	
ShapeSplitter.tile_end_max

	The per-axis maximum index for slice.stop. The per-axis upper bound for
tile stop indices. A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].
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array_split.ShapeSplitter.tile_shape


	
ShapeSplitter.tile_shape

	The shape of all tiles in the calculated split.
A 1D numpy.ndarray of int [http://docs.python.org/2/library/functions.html#int] indicating the per-axis
number of elements for tiles in the calculated split.









          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split Package 

          	array_split.ShapeSplitter 
 
      

    


    
      
          
            
  
array_split.ShapeSplitter.valid_tile_bounds_policies


	
ShapeSplitter.valid_tile_bounds_policies = [<property object at 0x7f867c9d65e8>, <property object at 0x7f867c9d6d68>]

	Class attribute indicating list of valid values for tile_bound_policy.
See ARRAY_BOUNDS and NO_BOUNDS.
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The array_split.split Module

Defines array splitting functions and classes.


Classes and Functions







	shape_factors(n[,dim])
	Returns a numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] of factors f such that (len(f) == dim) and (numpy.product(f) == n).


	calculate_num_slices_per_axis(...[,...])
	Returns a numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] (return_array say) where non-positive elements of


	calculate_tile_shape_for_max_bytes(...[,...])
	Returns a tile shape tile_shape such that numpy.product(tile_shape)*numpy.sum(array_itemsize) <= max_tile_bytes.


	ShapeSplitter(array_shape[,...])
	Implements array shape splitting.


	shape_split(array_shape,*args,**kwargs)
	Splits specified array_shape in tiles, returns array of slice [http://docs.python.org/2/library/functions.html#slice] tuples.


	array_split(ary[,indices_or_sections,...])
	Splits the specified array ary into sub-arrays, returns list of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].








Attributes


	
array_split.split.ARRAY_BOUNDS = <property object>

	Indicates that tiles are always within the array bounds,
resulting in tiles which have truncated halos.
See The halo parameter examples.






	
array_split.split.NO_BOUNDS = <property object>

	Indicates that tiles may have halos which extend beyond the array bounds.
See The halo parameter examples.
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array_split.split.shape_factors


	
array_split.split.shape_factors(n, dim=2)[source]

	Returns a numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] of factors f such
that (len(f) == dim) and (numpy.product(f) == n).
The returned factors are as square (cubic, etc) as possible.
For example:

>>> shape_factors(24, 1)
array([24])
>>> shape_factors(24, 2)
array([4, 6])
>>> shape_factors(24, 3)
array([2, 3, 4])
>>> shape_factors(24, 4)
array([2, 2, 2, 3])
>>> shape_factors(24, 5)
array([1, 2, 2, 2, 3])
>>> shape_factors(24, 6)
array([1, 1, 2, 2, 2, 3])









	Parameters:	
	n (int [http://docs.python.org/2/library/functions.html#int]) – Integer which is factored into dim factors.

	dim (int [http://docs.python.org/2/library/functions.html#int]) – Number of factors.






	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]




	Returns:	A (dim,) shaped array of integers which are factors of n.
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array_split.split.calculate_num_slices_per_axis


	
array_split.split.calculate_num_slices_per_axis(num_slices_per_axis, num_slices, max_slices_per_axis=None)[source]

	Returns a numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] (return_array say) where non-positive elements of
the num_slices_per_axis sequence have been replaced with
positive integer values such that numpy.product(return_array) == num_slices
and:

numpy.all(
    return_array[numpy.where(num_slices_per_axis <= 0)]
    <=
    max_slices_per_axis[numpy.where(num_slices_per_axis <= 0)]
) is True









	Parameters:	
	num_slices_per_axis (sequence of int [http://docs.python.org/2/library/functions.html#int]) – Constraint for per-axis sub-divisions.
Non-positive elements indicate values to be replaced in the
returned array. Positive values are identical to the corresponding
element in the returned array.

	num_slices (integer) – Indicates the number of slices (rectangular sub-arrays)
formed by performing sub-divisions per axis. The returned array return_array
has elements assigned such that numpy.product(return_array) == num_slices.

	max_slices_per_axis (sequence of int [http://docs.python.org/2/library/functions.html#int] (or None)) – Constraint specifying maximum number of per-axis sub-divisions.
If None defaults to numpy.array([numpy.inf,]*len(num_slices_per_axis)).






	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]




	Returns:	An array return_array
such that numpy.product(return_array) == num_slices.







Examples:

>>> from array_split.split import calculate_num_slices_per_axis
>>>
>>> calculate_num_slices_per_axis([0, 0, 0], 16)
array([4, 2, 2])
>>> calculate_num_slices_per_axis([1, 0, 0], 16)
array([1, 4, 4])
>>> calculate_num_slices_per_axis([1, 0, 0], 16, [2, 2, 16])
array([1, 2, 8])
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array_split.split.calculate_tile_shape_for_max_bytes


	
array_split.split.calculate_tile_shape_for_max_bytes(array_shape, array_itemsize, max_tile_bytes, max_tile_shape=None, sub_tile_shape=None, halo=None)[source]

	Returns a tile shape tile_shape
such that numpy.product(tile_shape)*numpy.sum(array_itemsize) <= max_tile_bytes.
Also, if max_tile_shape is not None
then numpy.all(tile_shape <= max_tile_shape) is True and
if sub_tile_shape is not None
the numpy.all((tile_shape % sub_tile_shape) == 0) is True.





	Parameters:	
	array_shape (sequence of int [http://docs.python.org/2/library/functions.html#int]) – Shape of the array which is to be split into tiles.

	array_itemsize (int [http://docs.python.org/2/library/functions.html#int]) – The number of bytes per element of the array to be tiled.

	max_tile_bytes (int [http://docs.python.org/2/library/functions.html#int]) – The maximum number of bytes for the returned tile_shape.

	max_tile_shape (sequence of int [http://docs.python.org/2/library/functions.html#int]) – Per axis maximum shapes for the returned tile_shape.

	sub_tile_shape (sequence of int [http://docs.python.org/2/library/functions.html#int]) – The returned tile_shape will be an even multiple
of this sub-tile shape.

	halo (int [http://docs.python.org/2/library/functions.html#int], sequence of int [http://docs.python.org/2/library/functions.html#int], or (len(array_shape), 2)
shaped numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – How tiles are extended in each axis direction with halo
elements. See The halo parameter for meaning of halo values.






	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]




	Returns:	A 1D array of shape (len(array_shape),) indicating a tile shape
which will (approximately) uniformly divide the given array_shape into
tiles (sub-arrays).







Examples:

>>> from array_split.split import calculate_tile_shape_for_max_bytes
>>> calculate_tile_shape_for_max_bytes(
... array_shape=[512,],
... array_itemsize=1,
... max_tile_bytes=512
... )
array([512])
>>> calculate_tile_shape_for_max_bytes(
... array_shape=[512,],
... array_itemsize=2,  # Doubling the itemsize halves the tile size.
... max_tile_bytes=512
... )
array([256])
>>> calculate_tile_shape_for_max_bytes(
... array_shape=[512,],
... array_itemsize=1,
... max_tile_bytes=512-1  # tile shape will now be halved
... )
array([256])













          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.split Module 
 
      

    


    
      
          
            
  
array_split.split.ShapeSplitter


	
class array_split.split.ShapeSplitter(array_shape, indices_or_sections=None, axis=None, array_start=None, array_itemsize=1, tile_shape=None, max_tile_bytes=None, max_tile_shape=None, sub_tile_shape=None, halo=None, tile_bounds_policy=<property object>)[source]

	Implements array shape splitting. There are three main (top-level) methods:



	__init__()

	Initialisation of parameters which define the split.

	set_split_extents()

	Calculates the per-axis indices for the cuts. Sets
the split_shape, split_begs
and split_ends attributes.

	calculate_split()

	Calls set_split_extents() followed
by calculate_split_from_extents() to
return the numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] of tuple [http://docs.python.org/2/library/functions.html#tuple] elements (slices).






Methods







	__init__(array_shape[,indices_or_sections,...])
	Initialises parameters which define a split.


	calculate_axis_split_extents(num_sections,size)
	Divides range(0, size) into (approximately) equal sized intervals.


	calculate_split()
	Computes the split.


	calculate_split_by_indices_per_axis()
	Returns split calculated using extents obtained from indices_per_axis.


	calculate_split_by_split_size()
	Returns split calculated using extents obtained from split_size and split_num_slices_per_axis.


	calculate_split_by_tile_max_bytes()
	Returns split calculated using extents obtained from max_tile_bytes (and max_tile_shape, sub_tile_shape, halo).


	calculate_split_by_tile_shape()
	Returns split calculated using extents obtained from tile_shape.


	calculate_split_from_extents()
	Returns split calculated using extents obtained from split_begs and split_ends.


	check_consistent_parameter_dimensions()
	Ensure that all parameter dimensions are consistent with the array_shape dimension.


	check_consistent_parameter_grouping()
	Ensures this object does not have conflicting groups of parameters.


	check_halo()
	Raises ValueError if there is an inconsistency between shapes of array_shape and halo.


	check_split_parameters()
	Ensures this object has a state consistent with evaluating a split.


	check_tile_bounds_policy()
	Raises ValueError if tile_bounds_policy is not in [self.ARRAY_BOUNDS, self.NO_BOUNDS].


	set_split_extents()
	Sets split extents (split_begs and split_ends) calculated using selected attributes set from __init__().


	set_split_extents_by_indices_per_axis()
	Sets split shape split_shape and split extents (split_begs and split_ends) from values in indices_per_axis.


	set_split_extents_by_split_size()
	Sets split shape split_shape and split extents (split_begs and split_ends) from values in split_size and split_num_slices_per_axis.


	set_split_extents_by_tile_max_bytes()
	Sets split extents (split_begs and split_ends) calculated using from max_tile_bytes (and max_tile_shape, sub_tile_shape, halo).


	set_split_extents_by_tile_shape()
	Sets split shape split_shape and split extents (split_begs and split_ends) from value of tile_shape.


	update_tile_extent_bounds()
	Updates the tile_beg_min and tile_end_max data members according to tile_bounds_policy.





Attributes







	array_itemsize
	The number of bytes per array element, see max_tile_bytes.


	array_shape
	The shape of the array which is to be split.


	array_start
	The start index.


	halo
	Per-axis -ve and +ve halo sizes for extending tiles to overlap with neighbouring tiles.


	indices_per_axis
	The per-axis indices indicating the cuts for the split.


	logger
	Class attribute for logging.Logger [http://docs.python.org/2/library/logging.html#logging.Logger] logging.


	max_tile_bytes
	The maximum number of bytes for any tile (including halo) in the returned split.


	max_tile_shape
	Per-axis maximum sizes for calculated tiles.


	split_begs
	The list of per-axis start indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.


	split_ends
	The list of per-axis stop indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.


	split_num_slices_per_axis
	Number of slices per axis.


	split_shape
	The shape of the calculated split array.


	split_size
	An int [http://docs.python.org/2/library/functions.html#int] indicating the number of tiles in the calculated split.


	sub_tile_shape
	Calculated tile shape will be an integer multiple of this sub-tile shape.


	tile_beg_min
	The per-axis minimum index for slice.start.


	tile_bounds_policy
	A string indicating whether tile halo extents can extend beyond the array domain.


	tile_end_max
	The per-axis maximum index for slice.stop.


	tile_shape
	The shape of all tiles in the calculated split.


	valid_tile_bounds_policies
	Class attribute indicating list of valid values for tile_bound_policy.
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array_split.split.ShapeSplitter.__init__


	
ShapeSplitter.__init__(array_shape, indices_or_sections=None, axis=None, array_start=None, array_itemsize=1, tile_shape=None, max_tile_bytes=None, max_tile_shape=None, sub_tile_shape=None, halo=None, tile_bounds_policy=<property object>)[source]

	Initialises parameters which define a split.





	Parameters:	
	array_shape (sequence of int [http://docs.python.org/2/library/functions.html#int]) – The shape to be split.

	indices_or_sections (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the number of
elements in the calculated split array. If a sequence, indicates
the indicies (per axis) at which the splits occur.
See Splitting by number of tiles examples.

	axis (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the axis which is to be split.
If a sequence integers, indicates the number of slices per axis,
i.e. if axis = [3, 5] then axis 0 is cut into
3 slices and axis 1 is cut into 5 slices for a total
of 15 (3*5) rectangular slices in the returned (3, 5)
shaped split.
See Splitting by number of tiles examples
and Splitting by per-axis cut indices examples.

	array_start (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – The start index. Defaults to [0,]*len(array_shape).
The array indexing extents are assumed to range from array_start
to array_start + array_shape.
See The array_start parameter examples.

	array_itemsize (int or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Number of bytes per array element.
Only relevant when max_tile_bytes is specified.
See Splitting by maximum bytes per tile examples.

	tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, specifies explicit shape for tiles.
Should be same length as array_shape.
See Splitting by tile shape examples.

	max_tile_bytes (None or int [http://docs.python.org/2/library/functions.html#int]) – The maximum number of bytes for calculated tile_shape.
See Splitting by maximum bytes per tile examples.

	max_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Per axis maximum shapes for the calculated tile_shape.
Only relevant when max_tile_bytes is specified. Should be same length
as array_shape.
See Splitting by maximum bytes per tile examples.

	sub_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, the calculated tile_shape will
be an even multiple of this sub-tile shape. Only relevant when max_tile_bytes
is specified. Should be same length as array_shape.
See Splitting by maximum bytes per tile examples.

	halo (None, int [http://docs.python.org/2/library/functions.html#int], sequence of int [http://docs.python.org/2/library/functions.html#int], or (len(array_shape), 2)
shaped numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – How tiles are extended per axis in -ve and +ve directions with halo
elements. See The halo parameter examples.

	tile_bounds_policy (str [http://docs.python.org/2/library/functions.html#str]) – Specifies whether tiles can extend beyond the array boundaries.
Only relevant for halo values greater than one. If tile_bounds_policy
is ARRAY_BOUNDS
then the calculated tiles will not extend beyond the array
extents array_start and array_start + array_shape.
If tile_bounds_policy is NO_BOUNDS
then the returned tiles will extend beyond
the array_start and array_start + array_shape extend
for positive halo values. See The halo parameter examples.










See also

array_split Examples
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array_split.split.ShapeSplitter.calculate_axis_split_extents


	
ShapeSplitter.calculate_axis_split_extents(num_sections, size)[source]

	Divides range(0, size) into (approximately) equal sized
intervals. Returns (begs, ends) where slice(begs[i], ends[i])
define the intervals for i in range(0, num_sections).





	Parameters:	
	num_sections (int [http://docs.python.org/2/library/functions.html#int]) – Divide  range(0, size) into this
many intervals (approximately) equal sized intervals.

	size (int [http://docs.python.org/2/library/functions.html#int]) – Range for the subdivision.






	Return type:	tuple [http://docs.python.org/2/library/functions.html#tuple]




	Returns:	Two element tuple (begs, ends)
such that slice(begs[i], ends[i]) define the
intervals for i in range(0, num_sections).
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array_split.split.ShapeSplitter.calculate_split


	
ShapeSplitter.calculate_split()[source]

	Computes the split.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
of dimension len(self.array_shape).
Each element of the returned array is a tuple [http://docs.python.org/2/library/functions.html#tuple]
containing len(self.array_shape) elements, with each element
being a slice [http://docs.python.org/2/library/functions.html#slice] object. Each tuple [http://docs.python.org/2/library/functions.html#tuple] defines a slice within
the bounds self.array_start - self.halo[:, 0]
to self.array_start + self.array_shape + self.halo[:, 1].
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array_split.split.ShapeSplitter.calculate_split_by_indices_per_axis


	
ShapeSplitter.calculate_split_by_indices_per_axis()[source]

	Returns split calculated using extents obtained
from indices_per_axis.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.split.ShapeSplitter.calculate_split_by_split_size


	
ShapeSplitter.calculate_split_by_split_size()[source]

	Returns split calculated using extents obtained
from split_size and split_num_slices_per_axis.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.split.ShapeSplitter.calculate_split_by_tile_max_bytes


	
ShapeSplitter.calculate_split_by_tile_max_bytes()[source]

	Returns split calculated using extents obtained
from max_tile_bytes
(and max_tile_shape, sub_tile_shape, halo).





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.split.ShapeSplitter.calculate_split_by_tile_shape


	
ShapeSplitter.calculate_split_by_tile_shape()[source]

	Returns split calculated using extents obtained
from tile_shape.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.













          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.split Module 

          	array_split.split.ShapeSplitter 
 
      

    


    
      
          
            
  
array_split.split.ShapeSplitter.calculate_split_from_extents


	
ShapeSplitter.calculate_split_from_extents()[source]

	Returns split calculated using extents obtained
from split_begs and split_ends.





	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]


	Returns:	A numpy [http://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] structured array [http://docs.scipy.org/doc/numpy/user/basics.rec.html]
where each element is a tuple [http://docs.python.org/2/library/functions.html#tuple] of slice [http://docs.python.org/2/library/functions.html#slice] objects.
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array_split.split.ShapeSplitter.check_consistent_parameter_dimensions


	
ShapeSplitter.check_consistent_parameter_dimensions()[source]

	Ensure that all parameter dimensions are consistent with
the array_shape dimension.





	Raises:	ValueError – For inconsistent parameter dimensions.
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array_split.split.ShapeSplitter.check_consistent_parameter_grouping


	
ShapeSplitter.check_consistent_parameter_grouping()[source]

	Ensures this object does not have conflicting groups of parameters.





	Raises:	ValueError – For conflicting or absent parameters.
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array_split.split.ShapeSplitter.check_halo


	
ShapeSplitter.check_halo()[source]

	Raises ValueError if there is an inconsistency
between shapes of array_shape and halo.
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array_split.split.ShapeSplitter.check_split_parameters


	
ShapeSplitter.check_split_parameters()[source]

	Ensures this object has a state consistent with evaluating a split.





	Raises:	ValueError – For conflicting or absent parameters.
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array_split.split.ShapeSplitter.check_tile_bounds_policy


	
ShapeSplitter.check_tile_bounds_policy()[source]

	Raises ValueError if tile_bounds_policy
is not in [self.ARRAY_BOUNDS, self.NO_BOUNDS].
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array_split.split.ShapeSplitter.set_split_extents


	
ShapeSplitter.set_split_extents()[source]

	Sets split extents (split_begs
and split_ends) calculated using
selected attributes set from __init__().
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array_split.split.ShapeSplitter.set_split_extents_by_indices_per_axis


	
ShapeSplitter.set_split_extents_by_indices_per_axis()[source]

	Sets split shape split_shape and
split extents (split_begs and split_ends)
from values in indices_per_axis.
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array_split.split.ShapeSplitter.set_split_extents_by_split_size


	
ShapeSplitter.set_split_extents_by_split_size()[source]

	Sets split shape split_shape and
split extents (split_begs and split_ends)
from values in split_size and split_num_slices_per_axis.
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array_split.split.ShapeSplitter.set_split_extents_by_tile_max_bytes


	
ShapeSplitter.set_split_extents_by_tile_max_bytes()[source]

	Sets split extents (split_begs
and split_ends) calculated using
from max_tile_bytes
(and max_tile_shape, sub_tile_shape, halo).
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array_split.split.ShapeSplitter.set_split_extents_by_tile_shape


	
ShapeSplitter.set_split_extents_by_tile_shape()[source]

	Sets split shape split_shape and
split extents (split_begs and split_ends)
from value of tile_shape.
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array_split.split.ShapeSplitter.update_tile_extent_bounds


	
ShapeSplitter.update_tile_extent_bounds()[source]

	Updates the tile_beg_min and tile_end_max
data members according to tile_bounds_policy.
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array_split.split.ShapeSplitter.array_itemsize


	
ShapeSplitter.array_itemsize

	The number of bytes per array element, see max_tile_bytes.
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array_split.split.ShapeSplitter.array_shape


	
ShapeSplitter.array_shape

	The shape of the array which is to be split. A sequence of int [http://docs.python.org/2/library/functions.html#int] indicating the
per-axis sizes which are to be split.
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array_split.split.ShapeSplitter.array_start


	
ShapeSplitter.array_start

	The start index. A sequence of int [http://docs.python.org/2/library/functions.html#int] indicating the start of indexing for
the tile slices. Defaults to numpy.zeros_like(self.array_shape).
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array_split.split.ShapeSplitter.halo


	
ShapeSplitter.halo

	Per-axis -ve and +ve halo sizes for extending tiles to overlap with neighbouring tiles.
A (N, 2) shaped array indicating the
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array_split.split.ShapeSplitter.indices_per_axis


	
ShapeSplitter.indices_per_axis

	The per-axis indices indicating the cuts for the split.
A list [http://docs.python.org/2/library/functions.html#list] of 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] objects such
that self.indices_per_axis[i] indicates the
cut positions for axis i.
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array_split.split.ShapeSplitter.logger


	
ShapeSplitter.logger = <logging.Logger object>

	Class attribute for logging.Logger [http://docs.python.org/2/library/logging.html#logging.Logger] logging.
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array_split.split.ShapeSplitter.max_tile_bytes


	
ShapeSplitter.max_tile_bytes

	The maximum number of bytes for any tile (including halo) in the returned split.
An int [http://docs.python.org/2/library/functions.html#int] which constrains the tile shape such that any tile
from the computed split is no bigger than max_tile_bytes.
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array_split.split.ShapeSplitter.max_tile_shape


	
ShapeSplitter.max_tile_shape

	Per-axis maximum sizes for calculated tiles.
A 1D numpy.ndarray of int [http://docs.python.org/2/library/functions.html#int] indicating the per-axis
maximum number of elements for tiles in the calculated split.
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array_split.split.ShapeSplitter.split_begs


	
ShapeSplitter.split_begs

	The list of per-axis start indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.
A list [http://docs.python.org/2/library/functions.html#list] of 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] objects indicating
the slice.start index for for tiles.
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array_split.split.ShapeSplitter.split_ends


	
ShapeSplitter.split_ends

	The list of per-axis stop indices for slice [http://docs.python.org/2/library/functions.html#slice] objects.
A list [http://docs.python.org/2/library/functions.html#list] of 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] objects indicating
the slice.stop index for for tiles.
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array_split.split.ShapeSplitter.split_num_slices_per_axis


	
ShapeSplitter.split_num_slices_per_axis

	Number of slices per axis.
A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] of int [http://docs.python.org/2/library/functions.html#int] indicating the number of slices (sections)
per axis, so that self.split_num_slices_per_axis[i] is an integer
indicating the number of sections along axis i in the calculated split.
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array_split.split.ShapeSplitter.split_shape


	
ShapeSplitter.split_shape

	The shape of the calculated split array. Indicates the per-axis number
of sections in the calculated split. A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].
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array_split.split.ShapeSplitter.split_size


	
ShapeSplitter.split_size

	An int [http://docs.python.org/2/library/functions.html#int] indicating the number of tiles in the calculated split.
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array_split.split.ShapeSplitter.sub_tile_shape


	
ShapeSplitter.sub_tile_shape

	Calculated tile shape will be an integer multiple of this sub-tile shape.
i.e. (self.tile_shape[i] % self.sub_tile_shape[i]) == 0,
for i in range(0, len(self.tile_shape)).
A 1D numpy.ndarray of int [http://docs.python.org/2/library/functions.html#int] indicating sub-tile shape.
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array_split.split.ShapeSplitter.tile_beg_min


	
ShapeSplitter.tile_beg_min

	The per-axis minimum index for slice.start. The per-axis lower bound for
tile start indices. A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].
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array_split.split.ShapeSplitter.tile_bounds_policy


	
ShapeSplitter.tile_bounds_policy

	A string indicating whether tile halo extents can extend beyond the array domain.
Valid values are indicated by valid_tile_bounds_policies.
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array_split.split.ShapeSplitter.tile_end_max


	
ShapeSplitter.tile_end_max

	The per-axis maximum index for slice.stop. The per-axis upper bound for
tile stop indices. A 1D numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].
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array_split.split.ShapeSplitter.tile_shape


	
ShapeSplitter.tile_shape

	The shape of all tiles in the calculated split.
A 1D numpy.ndarray of int [http://docs.python.org/2/library/functions.html#int] indicating the per-axis
number of elements for tiles in the calculated split.
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array_split.split.ShapeSplitter.valid_tile_bounds_policies


	
ShapeSplitter.valid_tile_bounds_policies = [<property object at 0x7f867c9d65e8>, <property object at 0x7f867c9d6d68>]

	Class attribute indicating list of valid values for tile_bound_policy.
See ARRAY_BOUNDS and NO_BOUNDS.
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array_split.split.shape_split


	
array_split.split.shape_split(array_shape, *args, **kwargs)[source]

	Splits specified array_shape in tiles, returns array of slice [http://docs.python.org/2/library/functions.html#slice] tuples.





	Parameters:	
	array_shape (sequence of int [http://docs.python.org/2/library/functions.html#int]) – The shape to be split.

	indices_or_sections (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the number of
elements in the calculated split array. If a sequence, indicates
the indicies (per axis) at which the splits occur.
See Splitting by number of tiles examples.

	axis (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the axis which is to be split.
If a sequence integers, indicates the number of slices per axis,
i.e. if axis = [3, 5] then axis 0 is cut into
3 slices and axis 1 is cut into 5 slices for a total
of 15 (3*5) rectangular slices in the returned (3, 5)
shaped split.
See Splitting by number of tiles examples
and Splitting by per-axis cut indices examples.

	array_start (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – The start index. Defaults to [0,]*len(array_shape).
The array indexing extents are assumed to range from array_start
to array_start + array_shape.
See The array_start parameter examples.

	array_itemsize (int or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Number of bytes per array element.
Only relevant when max_tile_bytes is specified.
See Splitting by maximum bytes per tile examples.

	tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, specifies explicit shape for tiles.
Should be same length as array_shape.
See Splitting by tile shape examples.

	max_tile_bytes (None or int [http://docs.python.org/2/library/functions.html#int]) – The maximum number of bytes for calculated tile_shape.
See Splitting by maximum bytes per tile examples.

	max_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Per axis maximum shapes for the calculated tile_shape.
Only relevant when max_tile_bytes is specified. Should be same length
as array_shape.
See Splitting by maximum bytes per tile examples.

	sub_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, the calculated tile_shape will
be an even multiple of this sub-tile shape. Only relevant when max_tile_bytes
is specified. Should be same length as array_shape.
See Splitting by maximum bytes per tile examples.

	halo (None, int [http://docs.python.org/2/library/functions.html#int], sequence of int [http://docs.python.org/2/library/functions.html#int], or (len(array_shape), 2)
shaped numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – How tiles are extended per axis in -ve and +ve directions with halo
elements. See The halo parameter examples.

	tile_bounds_policy (str [http://docs.python.org/2/library/functions.html#str]) – Specifies whether tiles can extend beyond the array boundaries.
Only relevant for halo values greater than one. If tile_bounds_policy
is ARRAY_BOUNDS
then the calculated tiles will not extend beyond the array
extents array_start and array_start + array_shape.
If tile_bounds_policy is NO_BOUNDS
then the returned tiles will extend beyond
the array_start and array_start + array_shape extend
for positive halo values. See The halo parameter examples.






	Return type:	numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]




	Returns:	Array of tuple [http://docs.python.org/2/library/functions.html#tuple] objects. Each tuple [http://docs.python.org/2/library/functions.html#tuple] element
is a slice [http://docs.python.org/2/library/functions.html#slice] object so that each tuple [http://docs.python.org/2/library/functions.html#tuple] defines
a multi-dimensional slice of an array of shape array_shape.








See also

array_split.array_split(), array_split.ShapeSplitter(),
array_split Examples
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array_split.split.array_split


	
array_split.split.array_split(ary, indices_or_sections=None, axis=None, tile_shape=None, max_tile_bytes=None, max_tile_shape=None, sub_tile_shape=None, halo=None)[source]

	Splits the specified array ary into sub-arrays, returns list of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].





	Parameters:	
	ary (numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – Array which is split into sub-arrays.

	indices_or_sections (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the number of
elements in the calculated split array. If a sequence, indicates
the indicies (per axis) at which the splits occur.
See Splitting by number of tiles examples.

	axis (None, int [http://docs.python.org/2/library/functions.html#int] or sequence of int [http://docs.python.org/2/library/functions.html#int]) – If an integer, indicates the axis which is to be split.
If a sequence integers, indicates the number of slices per axis,
i.e. if axis = [3, 5] then axis 0 is cut into
3 slices and axis 1 is cut into 5 slices for a total
of 15 (3*5) rectangular slices in the returned (3, 5)
shaped split.
See Splitting by number of tiles examples
and Splitting by per-axis cut indices examples.

	tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, specifies explicit shape for tiles.
Should be same length as array_shape.
See Splitting by tile shape examples.

	max_tile_bytes (None or int [http://docs.python.org/2/library/functions.html#int]) – The maximum number of bytes for calculated tile_shape.
See Splitting by maximum bytes per tile examples.

	max_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – Per axis maximum shapes for the calculated tile_shape.
Only relevant when max_tile_bytes is specified. Should be same length
as array_shape.
See Splitting by maximum bytes per tile examples.

	sub_tile_shape (None or sequence of int [http://docs.python.org/2/library/functions.html#int]) – When not None, the calculated tile_shape will
be an even multiple of this sub-tile shape. Only relevant when max_tile_bytes
is specified. Should be same length as array_shape.
See Splitting by maximum bytes per tile examples.

	halo (None, int [http://docs.python.org/2/library/functions.html#int], sequence of int [http://docs.python.org/2/library/functions.html#int], or (len(ary.shape), 2)
shaped numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – How tiles are extended per axis in -ve and +ve directions with halo
elements. See The halo parameter examples.






	Return type:	list [http://docs.python.org/2/library/functions.html#list]




	Returns:	List of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] elements, where each element is
a slice from ary (potentially an empty slice).








See also

array_split.shape_split(), array_split.ShapeSplitter(),
array_split Examples
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The array_split.split_test Module

Module defining array_split.split unit-tests.
Execute as:

python -m array_split.split_tests






Classes







	SplitTest([methodName])
	unittest.TestCase [http://docs.python.org/2/library/unittest.html#unittest.TestCase] for array_split.split functions.
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array_split.split_test.SplitTest


	
class array_split.split_test.SplitTest(methodName='runTest')[source]

	unittest.TestCase [http://docs.python.org/2/library/unittest.html#unittest.TestCase] for array_split.split functions.

Methods







	__init__([methodName])
	Create an instance of the class that will use the named test method when executed.


	addCleanup(function,*args,**kwargs)
	Add a function, with arguments, to be called when the test is completed.


	addTypeEqualityFunc(typeobj,function)
	Add a type specific assertEqual style function to compare a type.


	assertAlmostEqual(first,second[,places,...])
	Fail if the two objects are unequal as determined by their difference rounded to the given number of decimal places (default 7) and comparing to zero, or by comparing that the between the two objects is more than the given delta.


	assertAlmostEquals(*args,**kwargs)
	


	assertArraySplitEqual(splt1,splt2)
	Compares list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] results returned by numpy.array_split() [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html#numpy.array_split] and array_split.split.array_split() functions.


	assertCountEqual(first,second[,msg])
	An unordered sequence comparison asserting that the same elements, regardless of order.


	assertDictContainsSubset(subset,dictionary)
	Checks whether dictionary is a superset of subset.


	assertDictEqual(d1,d2[,msg])
	


	assertEqual(first,second[,msg])
	Fail if the two objects are unequal as determined by the ‘==’ operator.


	assertEquals(*args,**kwargs)
	


	assertFalse(expr[,msg])
	Check that the expression is false.


	assertGreater(a,b[,msg])
	Just like self.assertTrue(a > b), but with a nicer default message.


	assertGreaterEqual(a,b[,msg])
	Just like self.assertTrue(a >= b), but with a nicer default message.


	assertIn(member,container[,msg])
	Just like self.assertTrue(a in b), but with a nicer default message.


	assertIs(expr1,expr2[,msg])
	Just like self.assertTrue(a is b), but with a nicer default message.


	assertIsInstance(obj,cls[,msg])
	Same as self.assertTrue(isinstance(obj, cls)), with a nicer default message.


	assertIsNone(obj[,msg])
	Same as self.assertTrue(obj is None), with a nicer default message.


	assertIsNot(expr1,expr2[,msg])
	Just like self.assertTrue(a is not b), but with a nicer default message.


	assertIsNotNone(obj[,msg])
	Included for symmetry with assertIsNone.


	assertItemsEqual(*args,**kwargs)
	See unittest.TestCase.assertItemsEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertItemsEqual].


	assertLess(a,b[,msg])
	Just like self.assertTrue(a < b), but with a nicer default message.


	assertLessEqual(a,b[,msg])
	Just like self.assertTrue(a <= b), but with a nicer default message.


	assertListEqual(*args,**kwargs)
	See unittest.TestCase.assertListEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertListEqual].


	assertLogs([logger,level])
	Fail unless a log message of level level or higher is emitted on logger_name or its children.


	assertMultiLineEqual(first,second[,msg])
	Assert that two multi-line strings are equal.


	assertNotAlmostEqual(first,second[,...])
	Fail if the two objects are equal as determined by their difference rounded to the given number of decimal places (default 7) and comparing to zero, or by comparing that the between the two objects is less than the given delta.


	assertNotAlmostEquals(*args,**kwargs)
	


	assertNotEqual(first,second[,msg])
	Fail if the two objects are equal as determined by the ‘!=’ operator.


	assertNotEquals(*args,**kwargs)
	


	assertNotIn(member,container[,msg])
	Just like self.assertTrue(a not in b), but with a nicer default message.


	assertNotIsInstance(obj,cls[,msg])
	Included for symmetry with assertIsInstance.


	assertNotRegex(text,unexpected_regex[,msg])
	Fail the test if the text matches the regular expression.


	assertRaises(excClass[,callableObj])
	Fail unless an exception of class excClass is raised by callableObj when invoked with arguments args and keyword arguments kwargs.


	assertRaisesRegex(*args,**kwargs)
	See unittest.TestCase.assertRaisesRegex.


	assertRaisesRegexp(*args,**kwargs)
	See unittest.TestCase.assertRaisesRegexp [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertRaisesRegexp].


	assertRegex(text,expected_regex[,msg])
	Fail the test unless the text matches the regular expression.


	assertRegexpMatches(*args,**kwargs)
	


	assertSequenceEqual(*args,**kwargs)
	See unittest.TestCase.assertSequenceEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSequenceEqual].


	assertSetEqual(*args,**kwargs)
	See unittest.TestCase.assertSetEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSetEqual].


	assertTrue(expr[,msg])
	Check that the expression is true.


	assertTupleEqual(*args,**kwargs)
	See unittest.TestCase.assertTupleEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertTupleEqual].


	assertWarns(expected_warning[,callable_obj])
	Fail unless a warning of class warnClass is triggered by callable_obj when invoked with arguments args and keyword arguments kwargs.


	assertWarnsRegex(*args,**kwargs)
	See unittest.TestCase.assertWarnsRegex.


	assert_(*args,**kwargs)
	


	countTestCases()
	


	debug()
	Run the test without collecting errors in a TestResult


	defaultTestResult()
	


	doCleanups()
	Execute all cleanup functions.


	fail([msg])
	Fail immediately, with the given message.


	failIf(*args,**kwargs)
	


	failIfAlmostEqual(*args,**kwargs)
	


	failIfEqual(*args,**kwargs)
	


	failUnless(*args,**kwargs)
	


	failUnlessAlmostEqual(*args,**kwargs)
	


	failUnlessEqual(*args,**kwargs)
	


	failUnlessRaises(*args,**kwargs)
	


	id()
	


	run([result])
	


	setUp()
	Hook method for setting up the test fixture before exercising it.


	setUpClass()
	Hook method for setting up class fixture before running tests in the class.


	shortDescription()
	Returns a one-line description of the test, or None if no description has been provided.


	skipTest(reason)
	Skip this test.


	subTest([msg])
	Return a context manager that will return the enclosed block of code in a subtest identified by the optional message and keyword parameters.


	tearDown()
	Hook method for deconstructing the test fixture after testing it.


	tearDownClass()
	Hook method for deconstructing the class fixture after running all tests in the class.


	test_array_split()
	Test for case for array_split.split.array_split().


	test_calculate_num_slices_per_axis()
	Tests for array_split.split.calculate_num_slices_per_axis().


	test_calculate_split_by_tile_max_bytes_1d()
	


	test_calculate_split_by_tile_shape_1d()
	


	test_calculate_split_by_tile_shape_2d()
	


	test_calculate_split_with_array_start_1d()
	


	test_calculate_split_with_array_start_2d()
	


	test_calculate_split_with_halo_1d()
	


	test_calculate_split_with_halo_2d()
	


	test_calculate_tile_shape_for_max_bytes_1d()
	Test case for array_split.split.calculate_tile_shape_for_max_bytes(), where array_shape parameter is 1D, i.e.


	test_calculate_tile_shape_for_max_bytes_2d()
	Test case for array_split.split.calculate_tile_shape_for_max_bytes(), where array_shape parameter is 2D, i.e.


	test_shape_factors()
	Tests for array_split.split.shape_factors().


	test_split_by_num_slices()
	Test for case for splitting by number of


	test_split_by_per_axis_indices()
	Test for case for splitting by specified





Attributes







	logger
	Class attribute for logging.Logger [http://docs.python.org/2/library/logging.html#logging.Logger] logging.


	longMessage
	


	maxDiff
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array_split.split_test.SplitTest.__init__


	
SplitTest.__init__(methodName='runTest')

	Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.
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array_split.split_test.SplitTest.addCleanup


	
SplitTest.addCleanup(function, *args, **kwargs)

	Add a function, with arguments, to be called when the test is
completed. Functions added are called on a LIFO basis and are
called after tearDown on test failure or success.

Cleanup items are called even if setUp fails (unlike tearDown).
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array_split.split_test.SplitTest.addTypeEqualityFunc


	
SplitTest.addTypeEqualityFunc(typeobj, function)

	Add a type specific assertEqual style function to compare a type.

This method is for use by TestCase subclasses that need to register
their own type equality functions to provide nicer error messages.


	Args:

	
	typeobj: The data type to call this function on when both values

	are of the same type in assertEqual().

	function: The callable taking two arguments and an optional

	msg= argument that raises self.failureException with a
useful error message when the two arguments are not equal.
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array_split.split_test.SplitTest.assertAlmostEqual


	
SplitTest.assertAlmostEqual(first, second, places=None, msg=None, delta=None)

	Fail if the two objects are unequal as determined by their
difference rounded to the given number of decimal places
(default 7) and comparing to zero, or by comparing that the
between the two objects is more than the given delta.

Note that decimal places (from zero) are usually not the same
as significant digits (measured from the most signficant digit).

If the two objects compare equal then they will automatically
compare almost equal.
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array_split.split_test.SplitTest.assertAlmostEquals


	
SplitTest.assertAlmostEquals(*args, **kwargs)
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array_split.split_test.SplitTest.assertArraySplitEqual


	
SplitTest.assertArraySplitEqual(splt1, splt2)

	Compares list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] results returned by numpy.array_split() [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html#numpy.array_split]
and array_split.split.array_split() functions.





	Parameters:	
	splt1 (list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – First object in equality comparison.

	splt2 (list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – Second object in equality comparison.






	Raises:	unittest.AssertionError – If any element of splt1 is not equal to
the corresponding element of splt2.
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array_split.split_test.SplitTest.assertCountEqual


	
SplitTest.assertCountEqual(first, second, msg=None)

	An unordered sequence comparison asserting that the same elements,
regardless of order.  If the same element occurs more than once,
it verifies that the elements occur the same number of times.




	self.assertEqual(Counter(list(first)),

	Counter(list(second)))







	Example:

	
	[0, 1, 1] and [1, 0, 1] compare equal.

	[0, 0, 1] and [0, 1] compare unequal.
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array_split.split_test.SplitTest.assertDictContainsSubset


	
SplitTest.assertDictContainsSubset(subset, dictionary, msg=None)

	Checks whether dictionary is a superset of subset.









          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.split_test Module 

          	array_split.split_test.SplitTest 
 
      

    


    
      
          
            
  
array_split.split_test.SplitTest.assertDictEqual


	
SplitTest.assertDictEqual(d1, d2, msg=None)
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array_split.split_test.SplitTest.assertEqual


	
SplitTest.assertEqual(first, second, msg=None)

	Fail if the two objects are unequal as determined by the ‘==’
operator.
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array_split.split_test.SplitTest.assertEquals


	
SplitTest.assertEquals(*args, **kwargs)
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array_split.split_test.SplitTest.assertFalse


	
SplitTest.assertFalse(expr, msg=None)

	Check that the expression is false.
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array_split.split_test.SplitTest.assertGreater


	
SplitTest.assertGreater(a, b, msg=None)

	Just like self.assertTrue(a > b), but with a nicer default message.
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array_split.split_test.SplitTest.assertGreaterEqual


	
SplitTest.assertGreaterEqual(a, b, msg=None)

	Just like self.assertTrue(a >= b), but with a nicer default message.
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array_split.split_test.SplitTest.assertIn


	
SplitTest.assertIn(member, container, msg=None)

	Just like self.assertTrue(a in b), but with a nicer default message.
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array_split.split_test.SplitTest.assertIs


	
SplitTest.assertIs(expr1, expr2, msg=None)

	Just like self.assertTrue(a is b), but with a nicer default message.
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array_split.split_test.SplitTest.assertIsInstance


	
SplitTest.assertIsInstance(obj, cls, msg=None)

	Same as self.assertTrue(isinstance(obj, cls)), with a nicer
default message.
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array_split.split_test.SplitTest.assertIsNone


	
SplitTest.assertIsNone(obj, msg=None)

	Same as self.assertTrue(obj is None), with a nicer default message.
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array_split.split_test.SplitTest.assertIsNot


	
SplitTest.assertIsNot(expr1, expr2, msg=None)

	Just like self.assertTrue(a is not b), but with a nicer default message.
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array_split.split_test.SplitTest.assertIsNotNone


	
SplitTest.assertIsNotNone(obj, msg=None)

	Included for symmetry with assertIsNone.
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array_split.split_test.SplitTest.assertItemsEqual


	
SplitTest.assertItemsEqual(*args, **kwargs)

	See unittest.TestCase.assertItemsEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertItemsEqual].
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array_split.split_test.SplitTest.assertLess


	
SplitTest.assertLess(a, b, msg=None)

	Just like self.assertTrue(a < b), but with a nicer default message.
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array_split.split_test.SplitTest.assertLessEqual


	
SplitTest.assertLessEqual(a, b, msg=None)

	Just like self.assertTrue(a <= b), but with a nicer default message.
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array_split.split_test.SplitTest.assertListEqual


	
SplitTest.assertListEqual(*args, **kwargs)

	See unittest.TestCase.assertListEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertListEqual].
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array_split.split_test.SplitTest.assertLogs


	
SplitTest.assertLogs(logger=None, level=None)

	Fail unless a log message of level level or higher is emitted
on logger_name or its children.  If omitted, level defaults to
INFO and logger defaults to the root logger.

This method must be used as a context manager, and will yield
a recording object with two attributes: output and records.
At the end of the context manager, the output attribute will
be a list of the matching formatted log messages and the
records attribute will be a list of the corresponding LogRecord
objects.

Example:

with self.assertLogs('foo', level='INFO') as cm:
    logging.getLogger('foo').info('first message')
    logging.getLogger('foo.bar').error('second message')
self.assertEqual(cm.output, ['INFO:foo:first message',
                             'ERROR:foo.bar:second message'])
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array_split.split_test.SplitTest.assertMultiLineEqual


	
SplitTest.assertMultiLineEqual(first, second, msg=None)

	Assert that two multi-line strings are equal.
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array_split.split_test.SplitTest.assertNotAlmostEqual


	
SplitTest.assertNotAlmostEqual(first, second, places=None, msg=None, delta=None)

	Fail if the two objects are equal as determined by their
difference rounded to the given number of decimal places
(default 7) and comparing to zero, or by comparing that the
between the two objects is less than the given delta.

Note that decimal places (from zero) are usually not the same
as significant digits (measured from the most signficant digit).

Objects that are equal automatically fail.
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array_split.split_test.SplitTest.assertNotAlmostEquals


	
SplitTest.assertNotAlmostEquals(*args, **kwargs)
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array_split.split_test.SplitTest.assertNotEqual


	
SplitTest.assertNotEqual(first, second, msg=None)

	Fail if the two objects are equal as determined by the ‘!=’
operator.









          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.split_test Module 

          	array_split.split_test.SplitTest 
 
      

    


    
      
          
            
  
array_split.split_test.SplitTest.assertNotEquals


	
SplitTest.assertNotEquals(*args, **kwargs)
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array_split.split_test.SplitTest.assertNotIn


	
SplitTest.assertNotIn(member, container, msg=None)

	Just like self.assertTrue(a not in b), but with a nicer default message.
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array_split.split_test.SplitTest.assertNotIsInstance


	
SplitTest.assertNotIsInstance(obj, cls, msg=None)

	Included for symmetry with assertIsInstance.
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array_split.split_test.SplitTest.assertNotRegex


	
SplitTest.assertNotRegex(text, unexpected_regex, msg=None)

	Fail the test if the text matches the regular expression.
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array_split.split_test.SplitTest.assertRaises


	
SplitTest.assertRaises(excClass, callableObj=None, *args, **kwargs)

	Fail unless an exception of class excClass is raised
by callableObj when invoked with arguments args and keyword
arguments kwargs. If a different type of exception is
raised, it will not be caught, and the test case will be
deemed to have suffered an error, exactly as for an
unexpected exception.

If called with callableObj omitted or None, will return a
context object used like this:

with self.assertRaises(SomeException):
    do_something()





An optional keyword argument ‘msg’ can be provided when assertRaises
is used as a context object.

The context manager keeps a reference to the exception as
the ‘exception’ attribute. This allows you to inspect the
exception after the assertion:

with self.assertRaises(SomeException) as cm:
    do_something()
the_exception = cm.exception
self.assertEqual(the_exception.error_code, 3)
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array_split.split_test.SplitTest.assertRaisesRegex


	
SplitTest.assertRaisesRegex(*args, **kwargs)

	See unittest.TestCase.assertRaisesRegex.
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array_split.split_test.SplitTest.assertRaisesRegexp


	
SplitTest.assertRaisesRegexp(*args, **kwargs)

	See unittest.TestCase.assertRaisesRegexp [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertRaisesRegexp].
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array_split.split_test.SplitTest.assertRegex


	
SplitTest.assertRegex(text, expected_regex, msg=None)

	Fail the test unless the text matches the regular expression.
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array_split.split_test.SplitTest.assertRegexpMatches


	
SplitTest.assertRegexpMatches(*args, **kwargs)
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array_split.split_test.SplitTest.assertSequenceEqual


	
SplitTest.assertSequenceEqual(*args, **kwargs)

	See unittest.TestCase.assertSequenceEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSequenceEqual].
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array_split.split_test.SplitTest.assertSetEqual


	
SplitTest.assertSetEqual(*args, **kwargs)

	See unittest.TestCase.assertSetEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSetEqual].
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array_split.split_test.SplitTest.assertTrue


	
SplitTest.assertTrue(expr, msg=None)

	Check that the expression is true.
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array_split.split_test.SplitTest.assertTupleEqual


	
SplitTest.assertTupleEqual(*args, **kwargs)

	See unittest.TestCase.assertTupleEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertTupleEqual].
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array_split.split_test.SplitTest.assertWarns


	
SplitTest.assertWarns(expected_warning, callable_obj=None, *args, **kwargs)

	Fail unless a warning of class warnClass is triggered
by callable_obj when invoked with arguments args and keyword
arguments kwargs.  If a different type of warning is
triggered, it will not be handled: depending on the other
warning filtering rules in effect, it might be silenced, printed
out, or raised as an exception.

If called with callable_obj omitted or None, will return a
context object used like this:

with self.assertWarns(SomeWarning):
    do_something()





An optional keyword argument ‘msg’ can be provided when assertWarns
is used as a context object.

The context manager keeps a reference to the first matching
warning as the ‘warning’ attribute; similarly, the ‘filename’
and ‘lineno’ attributes give you information about the line
of Python code from which the warning was triggered.
This allows you to inspect the warning after the assertion:

with self.assertWarns(SomeWarning) as cm:
    do_something()
the_warning = cm.warning
self.assertEqual(the_warning.some_attribute, 147)
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array_split.split_test.SplitTest.assertWarnsRegex


	
SplitTest.assertWarnsRegex(*args, **kwargs)

	See unittest.TestCase.assertWarnsRegex.
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array_split.split_test.SplitTest.assert


	
SplitTest.assert_(*args, **kwargs)
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array_split.split_test.SplitTest.countTestCases


	
SplitTest.countTestCases()
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array_split.split_test.SplitTest.debug


	
SplitTest.debug()

	Run the test without collecting errors in a TestResult
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array_split.split_test.SplitTest.defaultTestResult


	
SplitTest.defaultTestResult()
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array_split.split_test.SplitTest.doCleanups


	
SplitTest.doCleanups()

	Execute all cleanup functions. Normally called for you after
tearDown.
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array_split.split_test.SplitTest.fail


	
SplitTest.fail(msg=None)

	Fail immediately, with the given message.
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array_split.split_test.SplitTest.failIf


	
SplitTest.failIf(*args, **kwargs)
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array_split.split_test.SplitTest.failIfAlmostEqual


	
SplitTest.failIfAlmostEqual(*args, **kwargs)
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array_split.split_test.SplitTest.failIfEqual


	
SplitTest.failIfEqual(*args, **kwargs)
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array_split.split_test.SplitTest.failUnless


	
SplitTest.failUnless(*args, **kwargs)
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array_split.split_test.SplitTest.failUnlessAlmostEqual


	
SplitTest.failUnlessAlmostEqual(*args, **kwargs)
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array_split.split_test.SplitTest.failUnlessEqual


	
SplitTest.failUnlessEqual(*args, **kwargs)
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array_split.split_test.SplitTest.failUnlessRaises


	
SplitTest.failUnlessRaises(*args, **kwargs)
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array_split.split_test.SplitTest.id


	
SplitTest.id()
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array_split.split_test.SplitTest.run


	
SplitTest.run(result=None)
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array_split.split_test.SplitTest.setUp


	
SplitTest.setUp()

	Hook method for setting up the test fixture before exercising it.
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array_split.split_test.SplitTest.setUpClass


	
SplitTest.setUpClass()

	Hook method for setting up class fixture before running tests in the class.
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array_split.split_test.SplitTest.shortDescription


	
SplitTest.shortDescription()

	Returns a one-line description of the test, or None if no
description has been provided.

The default implementation of this method returns the first line of
the specified test method’s docstring.
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array_split.split_test.SplitTest.skipTest


	
SplitTest.skipTest(reason)

	Skip this test.
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array_split.split_test.SplitTest.subTest


	
SplitTest.subTest(msg=None, **params)

	Return a context manager that will return the enclosed block
of code in a subtest identified by the optional message and
keyword parameters.  A failure in the subtest marks the test
case as failed but resumes execution at the end of the enclosed
block, allowing further test code to be executed.
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array_split.split_test.SplitTest.tearDown


	
SplitTest.tearDown()

	Hook method for deconstructing the test fixture after testing it.
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array_split.split_test.SplitTest.tearDownClass


	
SplitTest.tearDownClass()

	Hook method for deconstructing the class fixture after running all tests in the class.
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array_split.split_test.SplitTest.test_array_split


	
SplitTest.test_array_split()[source]

	Test for case for array_split.split.array_split().
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array_split.split_test.SplitTest.test_calculate_num_slices_per_axis


	
SplitTest.test_calculate_num_slices_per_axis()[source]

	Tests for array_split.split.calculate_num_slices_per_axis().
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array_split.split_test.SplitTest.test_calculate_split_by_tile_max_bytes_1d


	
SplitTest.test_calculate_split_by_tile_max_bytes_1d()[source]
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array_split.split_test.SplitTest.test_calculate_split_by_tile_shape_1d


	
SplitTest.test_calculate_split_by_tile_shape_1d()[source]
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array_split.split_test.SplitTest.test_calculate_split_by_tile_shape_2d


	
SplitTest.test_calculate_split_by_tile_shape_2d()[source]
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array_split.split_test.SplitTest.test_calculate_split_with_array_start_1d


	
SplitTest.test_calculate_split_with_array_start_1d()[source]
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array_split.split_test.SplitTest.test_calculate_split_with_array_start_2d


	
SplitTest.test_calculate_split_with_array_start_2d()[source]
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array_split.split_test.SplitTest.test_calculate_split_with_halo_1d


	
SplitTest.test_calculate_split_with_halo_1d()[source]
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array_split.split_test.SplitTest.test_calculate_split_with_halo_2d


	
SplitTest.test_calculate_split_with_halo_2d()[source]
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array_split.split_test.SplitTest.test_calculate_tile_shape_for_max_bytes_1d


	
SplitTest.test_calculate_tile_shape_for_max_bytes_1d()[source]

	Test case for array_split.split.calculate_tile_shape_for_max_bytes(),
where array_shape parameter is 1D, i.e. of the form (N,).
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array_split.split_test.SplitTest.test_calculate_tile_shape_for_max_bytes_2d


	
SplitTest.test_calculate_tile_shape_for_max_bytes_2d()[source]

	Test case for array_split.split.calculate_tile_shape_for_max_bytes(),
where array_shape parameter is 2D, i.e. of the form (H,W).
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array_split.split_test.SplitTest.test_shape_factors


	
SplitTest.test_shape_factors()[source]

	Tests for array_split.split.shape_factors().
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array_split.split_test.SplitTest.test_split_by_num_slices


	
SplitTest.test_split_by_num_slices()[source]

	Test for case for splitting by number of
slice elements:

ShapeSplitter(array_shape=(10, 13), indices_or_sections=3).calculate_split()
ShapeSplitter(array_shape=(10, 13), axis=[2, 3]).calculate_split()
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array_split.split_test.SplitTest.test_split_by_per_axis_indices


	
SplitTest.test_split_by_per_axis_indices()[source]

	Test for case for splitting by specified
indices:

ShapeSplitter(array_shape=(10, 4), indices_or_sections=[[2, 6, 8], ]).calculate_split()
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array_split.split_test.SplitTest.logger


	
SplitTest.logger = <logging.Logger object>

	Class attribute for logging.Logger [http://docs.python.org/2/library/logging.html#logging.Logger] logging.
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array_split.split_test.SplitTest.longMessage


	
SplitTest.longMessage = True
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array_split.split_test.SplitTest.maxDiff


	
SplitTest.maxDiff = 640
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The array_split.tests Module

Module for running all array_split unit-tests, including unittest [http://docs.python.org/2/library/unittest.html#module-unittest] test-cases
and doctest [http://docs.python.org/2/library/doctest.html#module-doctest] tests for module doc-strings and sphinx (RST) documentation.
Execute as:

python -m array_split.tests
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The array_split.logging Module

Default initialisation of python logging.

Some simple wrappers of python built-in logging [http://docs.python.org/2/library/logging.html#module-logging] module
for array_split logging.


Classes and Functions







	SplitStreamHandler([outstr,errstr,splitlevel])
	A python logging.handlers [http://docs.python.org/2/library/logging.handlers.html#module-logging.handlers] Handler class for splitting logging messages to different streams depending on the logging-level.


	initialise_loggers(names[,log_level,...])
	Initialises specified loggers to generate output at the specified logging level.


	get_formatter([prefix_string])
	Returns logging.Formatter [http://docs.python.org/2/library/logging.html#logging.Formatter] object which produces messages with time and prefix_string prefix.
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array_split.logging.SplitStreamHandler


	
class array_split.logging.SplitStreamHandler(outstr=<_io.TextIOWrapper name='<stdout>' mode='w' encoding='UTF-8'>, errstr=<_io.TextIOWrapper name='<stderr>' mode='w' encoding='UTF-8'>, splitlevel=30)[source]

	A python logging.handlers [http://docs.python.org/2/library/logging.handlers.html#module-logging.handlers] Handler class for
splitting logging messages to different streams depending on
the logging-level.

Methods







	__init__([outstr,errstr,splitlevel])
	Initialise with a pair of streams and a threshold level which determines the stream where the messages are writting.


	acquire()
	Acquire the I/O thread lock.


	addFilter(filter)
	Add the specified filter to this handler.


	close()
	Tidy up any resources used by the handler.


	createLock()
	Acquire a thread lock for serializing access to the underlying I/O.


	emit(record)
	Emit a record.


	filter(record)
	Determine if a record is loggable by consulting all the filters.


	flush()
	Flushes the stream.


	format(record)
	Format the specified record.


	get_name()
	


	handle(record)
	Conditionally emit the specified logging record.


	handleError(record)
	Handle errors which occur during an emit() call.


	release()
	Release the I/O thread lock.


	removeFilter(filter)
	Remove the specified filter from this handler.


	setFormatter(fmt)
	Set the formatter for this handler.


	setLevel(level)
	Set the logging level of this handler.


	set_name(name)
	





Attributes







	name
	


	terminator
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array_split.logging.SplitStreamHandler.__init__


	
SplitStreamHandler.__init__(outstr=<_io.TextIOWrapper name='<stdout>' mode='w' encoding='UTF-8'>, errstr=<_io.TextIOWrapper name='<stderr>' mode='w' encoding='UTF-8'>, splitlevel=30)

	Initialise with a pair of streams and a threshold level which determines
the stream where the messages are writting.





	Parameters:	
	outstr (file-like) – Logging messages are written to this stream if
the message level is less than self.splitLevel.

	errstr (stream) – Logging messages are written to this stream if
the message level is greater-than-or-equal-to self.splitLevel.

	splitlevel (int [http://docs.python.org/2/library/functions.html#int]) – Logging level threshold determining split streams for log messages.
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array_split.logging.SplitStreamHandler.acquire


	
SplitStreamHandler.acquire()

	Acquire the I/O thread lock.
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array_split.logging.SplitStreamHandler.addFilter


	
SplitStreamHandler.addFilter(filter)

	Add the specified filter to this handler.
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array_split.logging.SplitStreamHandler.close


	
SplitStreamHandler.close()

	Tidy up any resources used by the handler.

This version removes the handler from an internal map of handlers,
_handlers, which is used for handler lookup by name. Subclasses
should ensure that this gets called from overridden close()
methods.
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array_split.logging.SplitStreamHandler.createLock


	
SplitStreamHandler.createLock()

	Acquire a thread lock for serializing access to the underlying I/O.
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array_split.logging.SplitStreamHandler.emit


	
SplitStreamHandler.emit(record)

	Emit a record.

If a formatter is specified, it is used to format the record.
The record is then written to the stream with a trailing newline.  If
exception information is present, it is formatted using
traceback.print_exception and appended to the stream.  If the stream
has an ‘encoding’ attribute, it is used to determine how to do the
output to the stream.
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array_split.logging.SplitStreamHandler.filter


	
SplitStreamHandler.filter(record)

	Determine if a record is loggable by consulting all the filters.

The default is to allow the record to be logged; any filter can veto
this and the record is then dropped. Returns a zero value if a record
is to be dropped, else non-zero.
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array_split.logging.SplitStreamHandler.flush


	
SplitStreamHandler.flush()

	Flushes the stream.
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array_split.logging.SplitStreamHandler.format


	
SplitStreamHandler.format(record)

	Format the specified record.

If a formatter is set, use it. Otherwise, use the default formatter
for the module.









          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.logging Module 

          	array_split.logging.SplitStreamHandler 
 
      

    


    
      
          
            
  
array_split.logging.SplitStreamHandler.get_name


	
SplitStreamHandler.get_name()
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array_split.logging.SplitStreamHandler.handle


	
SplitStreamHandler.handle(record)

	Conditionally emit the specified logging record.

Emission depends on filters which may have been added to the handler.
Wrap the actual emission of the record with acquisition/release of
the I/O thread lock. Returns whether the filter passed the record for
emission.
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array_split.logging.SplitStreamHandler.handleError


	
SplitStreamHandler.handleError(record)

	Handle errors which occur during an emit() call.

This method should be called from handlers when an exception is
encountered during an emit() call. If raiseExceptions is false,
exceptions get silently ignored. This is what is mostly wanted
for a logging system - most users will not care about errors in
the logging system, they are more interested in application errors.
You could, however, replace this with a custom handler if you wish.
The record which was being processed is passed in to this method.
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array_split.logging.SplitStreamHandler.release


	
SplitStreamHandler.release()

	Release the I/O thread lock.
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array_split.logging.SplitStreamHandler.removeFilter


	
SplitStreamHandler.removeFilter(filter)

	Remove the specified filter from this handler.
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array_split.logging.SplitStreamHandler.setFormatter


	
SplitStreamHandler.setFormatter(fmt)

	Set the formatter for this handler.
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array_split.logging.SplitStreamHandler.setLevel


	
SplitStreamHandler.setLevel(level)

	Set the logging level of this handler.  level must be an int or a str.
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array_split.logging.SplitStreamHandler.set_name


	
SplitStreamHandler.set_name(name)
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array_split.logging.SplitStreamHandler.name


	
SplitStreamHandler.name
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array_split.logging.SplitStreamHandler.terminator


	
SplitStreamHandler.terminator = '\n'
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array_split.logging.initialise_loggers


	
array_split.logging.initialise_loggers(names, log_level=30, handler_class=<class 'array_split.logging.SplitStreamHandler'>)[source]

	Initialises specified loggers to generate output at the
specified logging level. If the specified named loggers do not exist,
they are created.





	Parameters:	
	names (list [http://docs.python.org/2/library/functions.html#list] of str [http://docs.python.org/2/library/functions.html#str]) – List of logger names.

	log_level (int [http://docs.python.org/2/library/functions.html#int]) – Log level for messages, typically
one of logging.DEBUG, logging.INFO, logging.WARN, logging.ERROR
or logging.CRITICAL.
See Logging Levels [http://docs.python.org/2/library/logging.html#levels].

	handler_class (One of the logging.handlers [http://docs.python.org/2/library/logging.handlers.html#module-logging.handlers] classes.) – The handler class for output of log messages,
for example SplitStreamHandler or logging.StreamHandler [http://docs.python.org/2/library/logging.handlers.html#logging.StreamHandler].
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array_split.logging.get_formatter


	
array_split.logging.get_formatter(prefix_string='ARRSPLT| ')[source]

	Returns logging.Formatter [http://docs.python.org/2/library/logging.html#logging.Formatter] object which produces messages
with time and prefix_string prefix.





	Parameters:	prefix_string (str [http://docs.python.org/2/library/functions.html#str] or None) – Prefix for all logging messages.


	Return type:	logging.Formatter [http://docs.python.org/2/library/logging.html#logging.Formatter]


	Returns:	Regular formatter for logging.
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The array_split.unittest Module

Some simple wrappers of python built-in unittest [http://docs.python.org/2/library/unittest.html#module-unittest] module
for array_split unit-tests.


Classes and Functions







	main(module_name[,log_level,init_logger_names])
	Small wrapper for unittest.main() [http://docs.python.org/2/library/unittest.html#unittest.main] which initialises logging.Logger objects.


	TestCase([methodName])
	Extends unittest.TestCase [http://docs.python.org/2/library/unittest.html#unittest.TestCase] with the assertArraySplitEqual().
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array_split.unittest.main


	
array_split.unittest.main(module_name, log_level=10, init_logger_names=None)[source]

	Small wrapper for unittest.main() [http://docs.python.org/2/library/unittest.html#unittest.main] which initialises logging.Logger objects.
Loads a set of tests from module and runs them;
this is primarily for making test modules conveniently executable.
The simplest use for this function is to include the following line at
the end of a test module:

array_split.unittest.main(__name__)





If __name__ == "__main__", then discoverable unittest.TestCase [http://docs.python.org/2/library/unittest.html#unittest.TestCase]
test cases are executed.
Logging level can be explicitly set for a group of modules using:

import logging

array_split.unittest.main(
    __name__,
    logging.DEBUG,
    [__name__, "module_name_0", "module_name_1", "package.module_name_2"]
)









	Parameters:	
	module_name (str [http://docs.python.org/2/library/functions.html#str]) – If module_name == "__main__" then unit-tests
are discovered and run.

	log_level (int [http://docs.python.org/2/library/functions.html#int]) – The default logging level for all
array_split.logging.Logger objects.

	init_logger_names (sequence of str [http://docs.python.org/2/library/functions.html#str]) – List of logger names to initialise
(using array_split.logging.initialise_loggers()). If None,
then the list defaults to [module_name, "array_split"]. If list
is empty no loggers are initialised.
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array_split.unittest.TestCase


	
class array_split.unittest.TestCase(methodName='runTest')[source]

	Extends unittest.TestCase [http://docs.python.org/2/library/unittest.html#unittest.TestCase] with the assertArraySplitEqual().

Methods







	__init__([methodName])
	Create an instance of the class that will use the named test method when executed.


	addCleanup(function,*args,**kwargs)
	Add a function, with arguments, to be called when the test is completed.


	addTypeEqualityFunc(typeobj,function)
	Add a type specific assertEqual style function to compare a type.


	assertAlmostEqual(first,second[,places,...])
	Fail if the two objects are unequal as determined by their difference rounded to the given number of decimal places (default 7) and comparing to zero, or by comparing that the between the two objects is more than the given delta.


	assertAlmostEquals(*args,**kwargs)
	


	assertArraySplitEqual(splt1,splt2)
	Compares list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] results returned by numpy.array_split() [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html#numpy.array_split] and array_split.split.array_split() functions.


	assertCountEqual(first,second[,msg])
	An unordered sequence comparison asserting that the same elements, regardless of order.


	assertDictContainsSubset(subset,dictionary)
	Checks whether dictionary is a superset of subset.


	assertDictEqual(d1,d2[,msg])
	


	assertEqual(first,second[,msg])
	Fail if the two objects are unequal as determined by the ‘==’ operator.


	assertEquals(*args,**kwargs)
	


	assertFalse(expr[,msg])
	Check that the expression is false.


	assertGreater(a,b[,msg])
	Just like self.assertTrue(a > b), but with a nicer default message.


	assertGreaterEqual(a,b[,msg])
	Just like self.assertTrue(a >= b), but with a nicer default message.


	assertIn(member,container[,msg])
	Just like self.assertTrue(a in b), but with a nicer default message.


	assertIs(expr1,expr2[,msg])
	Just like self.assertTrue(a is b), but with a nicer default message.


	assertIsInstance(obj,cls[,msg])
	Same as self.assertTrue(isinstance(obj, cls)), with a nicer default message.


	assertIsNone(obj[,msg])
	Same as self.assertTrue(obj is None), with a nicer default message.


	assertIsNot(expr1,expr2[,msg])
	Just like self.assertTrue(a is not b), but with a nicer default message.


	assertIsNotNone(obj[,msg])
	Included for symmetry with assertIsNone.


	assertItemsEqual(*args,**kwargs)
	See unittest.TestCase.assertItemsEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertItemsEqual].


	assertLess(a,b[,msg])
	Just like self.assertTrue(a < b), but with a nicer default message.


	assertLessEqual(a,b[,msg])
	Just like self.assertTrue(a <= b), but with a nicer default message.


	assertListEqual(*args,**kwargs)
	See unittest.TestCase.assertListEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertListEqual].


	assertLogs([logger,level])
	Fail unless a log message of level level or higher is emitted on logger_name or its children.


	assertMultiLineEqual(first,second[,msg])
	Assert that two multi-line strings are equal.


	assertNotAlmostEqual(first,second[,...])
	Fail if the two objects are equal as determined by their difference rounded to the given number of decimal places (default 7) and comparing to zero, or by comparing that the between the two objects is less than the given delta.


	assertNotAlmostEquals(*args,**kwargs)
	


	assertNotEqual(first,second[,msg])
	Fail if the two objects are equal as determined by the ‘!=’ operator.


	assertNotEquals(*args,**kwargs)
	


	assertNotIn(member,container[,msg])
	Just like self.assertTrue(a not in b), but with a nicer default message.


	assertNotIsInstance(obj,cls[,msg])
	Included for symmetry with assertIsInstance.


	assertNotRegex(text,unexpected_regex[,msg])
	Fail the test if the text matches the regular expression.


	assertRaises(excClass[,callableObj])
	Fail unless an exception of class excClass is raised by callableObj when invoked with arguments args and keyword arguments kwargs.


	assertRaisesRegex(*args,**kwargs)
	See unittest.TestCase.assertRaisesRegex.


	assertRaisesRegexp(*args,**kwargs)
	See unittest.TestCase.assertRaisesRegexp [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertRaisesRegexp].


	assertRegex(text,expected_regex[,msg])
	Fail the test unless the text matches the regular expression.


	assertRegexpMatches(*args,**kwargs)
	


	assertSequenceEqual(*args,**kwargs)
	See unittest.TestCase.assertSequenceEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSequenceEqual].


	assertSetEqual(*args,**kwargs)
	See unittest.TestCase.assertSetEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSetEqual].


	assertTrue(expr[,msg])
	Check that the expression is true.


	assertTupleEqual(*args,**kwargs)
	See unittest.TestCase.assertTupleEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertTupleEqual].


	assertWarns(expected_warning[,callable_obj])
	Fail unless a warning of class warnClass is triggered by callable_obj when invoked with arguments args and keyword arguments kwargs.


	assertWarnsRegex(*args,**kwargs)
	See unittest.TestCase.assertWarnsRegex.


	assert_(*args,**kwargs)
	


	countTestCases()
	


	debug()
	Run the test without collecting errors in a TestResult


	defaultTestResult()
	


	doCleanups()
	Execute all cleanup functions.


	fail([msg])
	Fail immediately, with the given message.


	failIf(*args,**kwargs)
	


	failIfAlmostEqual(*args,**kwargs)
	


	failIfEqual(*args,**kwargs)
	


	failUnless(*args,**kwargs)
	


	failUnlessAlmostEqual(*args,**kwargs)
	


	failUnlessEqual(*args,**kwargs)
	


	failUnlessRaises(*args,**kwargs)
	


	id()
	


	run([result])
	


	setUp()
	Hook method for setting up the test fixture before exercising it.


	setUpClass()
	Hook method for setting up class fixture before running tests in the class.


	shortDescription()
	Returns a one-line description of the test, or None if no description has been provided.


	skipTest(reason)
	Skip this test.


	subTest([msg])
	Return a context manager that will return the enclosed block of code in a subtest identified by the optional message and keyword parameters.


	tearDown()
	Hook method for deconstructing the test fixture after testing it.


	tearDownClass()
	Hook method for deconstructing the class fixture after running all tests in the class.





Attributes







	longMessage
	


	maxDiff
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array_split.unittest.TestCase.__init__


	
TestCase.__init__(methodName='runTest')[source]

	Create an instance of the class that will use the named test
method when executed. Raises a ValueError if the instance does
not have a method with the specified name.
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array_split.unittest.TestCase.addCleanup


	
TestCase.addCleanup(function, *args, **kwargs)[source]

	Add a function, with arguments, to be called when the test is
completed. Functions added are called on a LIFO basis and are
called after tearDown on test failure or success.

Cleanup items are called even if setUp fails (unlike tearDown).
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array_split.unittest.TestCase.addTypeEqualityFunc


	
TestCase.addTypeEqualityFunc(typeobj, function)[source]

	Add a type specific assertEqual style function to compare a type.

This method is for use by TestCase subclasses that need to register
their own type equality functions to provide nicer error messages.


	Args:

	
	typeobj: The data type to call this function on when both values

	are of the same type in assertEqual().

	function: The callable taking two arguments and an optional

	msg= argument that raises self.failureException with a
useful error message when the two arguments are not equal.
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array_split.unittest.TestCase.assertAlmostEqual


	
TestCase.assertAlmostEqual(first, second, places=None, msg=None, delta=None)[source]

	Fail if the two objects are unequal as determined by their
difference rounded to the given number of decimal places
(default 7) and comparing to zero, or by comparing that the
between the two objects is more than the given delta.

Note that decimal places (from zero) are usually not the same
as significant digits (measured from the most signficant digit).

If the two objects compare equal then they will automatically
compare almost equal.
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array_split.unittest.TestCase.assertAlmostEquals


	
TestCase.assertAlmostEquals(*args, **kwargs)
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array_split.unittest.TestCase.assertArraySplitEqual


	
TestCase.assertArraySplitEqual(splt1, splt2)[source]

	Compares list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] results returned by numpy.array_split() [http://docs.scipy.org/doc/numpy/reference/generated/numpy.array_split.html#numpy.array_split]
and array_split.split.array_split() functions.





	Parameters:	
	splt1 (list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – First object in equality comparison.

	splt2 (list [http://docs.python.org/2/library/functions.html#list] of numpy.ndarray [http://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]) – Second object in equality comparison.






	Raises:	unittest.AssertionError – If any element of splt1 is not equal to
the corresponding element of splt2.
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array_split.unittest.TestCase.assertCountEqual


	
TestCase.assertCountEqual(first, second, msg=None)[source]

	An unordered sequence comparison asserting that the same elements,
regardless of order.  If the same element occurs more than once,
it verifies that the elements occur the same number of times.




	self.assertEqual(Counter(list(first)),

	Counter(list(second)))







	Example:

	
	[0, 1, 1] and [1, 0, 1] compare equal.

	[0, 0, 1] and [0, 1] compare unequal.
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array_split.unittest.TestCase.assertDictContainsSubset


	
TestCase.assertDictContainsSubset(subset, dictionary, msg=None)[source]

	Checks whether dictionary is a superset of subset.
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array_split.unittest.TestCase.assertDictEqual


	
TestCase.assertDictEqual(d1, d2, msg=None)[source]
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array_split.unittest.TestCase.assertEqual


	
TestCase.assertEqual(first, second, msg=None)[source]

	Fail if the two objects are unequal as determined by the ‘==’
operator.
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array_split.unittest.TestCase.assertEquals


	
TestCase.assertEquals(*args, **kwargs)
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array_split.unittest.TestCase.assertFalse


	
TestCase.assertFalse(expr, msg=None)[source]

	Check that the expression is false.
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array_split.unittest.TestCase.assertGreater


	
TestCase.assertGreater(a, b, msg=None)[source]

	Just like self.assertTrue(a > b), but with a nicer default message.
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array_split.unittest.TestCase.assertGreaterEqual


	
TestCase.assertGreaterEqual(a, b, msg=None)[source]

	Just like self.assertTrue(a >= b), but with a nicer default message.
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array_split.unittest.TestCase.assertIn


	
TestCase.assertIn(member, container, msg=None)[source]

	Just like self.assertTrue(a in b), but with a nicer default message.









          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.unittest Module 

          	array_split.unittest.TestCase 
 
      

    


    
      
          
            
  
array_split.unittest.TestCase.assertIs


	
TestCase.assertIs(expr1, expr2, msg=None)[source]

	Just like self.assertTrue(a is b), but with a nicer default message.
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array_split.unittest.TestCase.assertIsInstance


	
TestCase.assertIsInstance(obj, cls, msg=None)[source]

	Same as self.assertTrue(isinstance(obj, cls)), with a nicer
default message.
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array_split.unittest.TestCase.assertIsNone


	
TestCase.assertIsNone(obj, msg=None)[source]

	Same as self.assertTrue(obj is None), with a nicer default message.
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array_split.unittest.TestCase.assertIsNot


	
TestCase.assertIsNot(expr1, expr2, msg=None)[source]

	Just like self.assertTrue(a is not b), but with a nicer default message.
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array_split.unittest.TestCase.assertIsNotNone


	
TestCase.assertIsNotNone(obj, msg=None)[source]

	Included for symmetry with assertIsNone.
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array_split.unittest.TestCase.assertItemsEqual


	
TestCase.assertItemsEqual(*args, **kwargs)[source]

	See unittest.TestCase.assertItemsEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertItemsEqual].
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array_split.unittest.TestCase.assertLess


	
TestCase.assertLess(a, b, msg=None)[source]

	Just like self.assertTrue(a < b), but with a nicer default message.
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array_split.unittest.TestCase.assertLessEqual


	
TestCase.assertLessEqual(a, b, msg=None)[source]

	Just like self.assertTrue(a <= b), but with a nicer default message.









          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.unittest Module 

          	array_split.unittest.TestCase 
 
      

    


    
      
          
            
  
array_split.unittest.TestCase.assertListEqual


	
TestCase.assertListEqual(*args, **kwargs)[source]

	See unittest.TestCase.assertListEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertListEqual].
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array_split.unittest.TestCase.assertLogs


	
TestCase.assertLogs(logger=None, level=None)[source]

	Fail unless a log message of level level or higher is emitted
on logger_name or its children.  If omitted, level defaults to
INFO and logger defaults to the root logger.

This method must be used as a context manager, and will yield
a recording object with two attributes: output and records.
At the end of the context manager, the output attribute will
be a list of the matching formatted log messages and the
records attribute will be a list of the corresponding LogRecord
objects.

Example:

with self.assertLogs('foo', level='INFO') as cm:
    logging.getLogger('foo').info('first message')
    logging.getLogger('foo.bar').error('second message')
self.assertEqual(cm.output, ['INFO:foo:first message',
                             'ERROR:foo.bar:second message'])
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array_split.unittest.TestCase.assertMultiLineEqual


	
TestCase.assertMultiLineEqual(first, second, msg=None)[source]

	Assert that two multi-line strings are equal.
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array_split.unittest.TestCase.assertNotAlmostEqual


	
TestCase.assertNotAlmostEqual(first, second, places=None, msg=None, delta=None)[source]

	Fail if the two objects are equal as determined by their
difference rounded to the given number of decimal places
(default 7) and comparing to zero, or by comparing that the
between the two objects is less than the given delta.

Note that decimal places (from zero) are usually not the same
as significant digits (measured from the most signficant digit).

Objects that are equal automatically fail.
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array_split.unittest.TestCase.assertNotAlmostEquals


	
TestCase.assertNotAlmostEquals(*args, **kwargs)
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array_split.unittest.TestCase.assertNotEqual


	
TestCase.assertNotEqual(first, second, msg=None)[source]

	Fail if the two objects are equal as determined by the ‘!=’
operator.
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array_split.unittest.TestCase.assertNotEquals


	
TestCase.assertNotEquals(*args, **kwargs)
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array_split.unittest.TestCase.assertNotIn


	
TestCase.assertNotIn(member, container, msg=None)[source]

	Just like self.assertTrue(a not in b), but with a nicer default message.
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array_split.unittest.TestCase.assertNotIsInstance


	
TestCase.assertNotIsInstance(obj, cls, msg=None)[source]

	Included for symmetry with assertIsInstance.
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array_split.unittest.TestCase.assertNotRegex


	
TestCase.assertNotRegex(text, unexpected_regex, msg=None)[source]

	Fail the test if the text matches the regular expression.
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array_split.unittest.TestCase.assertRaises


	
TestCase.assertRaises(excClass, callableObj=None, *args, **kwargs)[source]

	Fail unless an exception of class excClass is raised
by callableObj when invoked with arguments args and keyword
arguments kwargs. If a different type of exception is
raised, it will not be caught, and the test case will be
deemed to have suffered an error, exactly as for an
unexpected exception.

If called with callableObj omitted or None, will return a
context object used like this:

with self.assertRaises(SomeException):
    do_something()





An optional keyword argument ‘msg’ can be provided when assertRaises
is used as a context object.

The context manager keeps a reference to the exception as
the ‘exception’ attribute. This allows you to inspect the
exception after the assertion:

with self.assertRaises(SomeException) as cm:
    do_something()
the_exception = cm.exception
self.assertEqual(the_exception.error_code, 3)
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array_split.unittest.TestCase.assertRaisesRegex


	
TestCase.assertRaisesRegex(*args, **kwargs)[source]

	See unittest.TestCase.assertRaisesRegex.
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array_split.unittest.TestCase.assertRaisesRegexp


	
TestCase.assertRaisesRegexp(*args, **kwargs)[source]

	See unittest.TestCase.assertRaisesRegexp [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertRaisesRegexp].
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array_split.unittest.TestCase.assertRegex


	
TestCase.assertRegex(text, expected_regex, msg=None)[source]

	Fail the test unless the text matches the regular expression.
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array_split.unittest.TestCase.assertRegexpMatches


	
TestCase.assertRegexpMatches(*args, **kwargs)
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array_split.unittest.TestCase.assertSequenceEqual


	
TestCase.assertSequenceEqual(*args, **kwargs)

	See unittest.TestCase.assertSequenceEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSequenceEqual].
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array_split.unittest.TestCase.assertSetEqual


	
TestCase.assertSetEqual(*args, **kwargs)[source]

	See unittest.TestCase.assertSetEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertSetEqual].
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array_split.unittest.TestCase.assertTrue


	
TestCase.assertTrue(expr, msg=None)[source]

	Check that the expression is true.
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array_split.unittest.TestCase.assertTupleEqual


	
TestCase.assertTupleEqual(*args, **kwargs)[source]

	See unittest.TestCase.assertTupleEqual [http://docs.python.org/2/library/unittest.html#unittest.TestCase.assertTupleEqual].
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array_split.unittest.TestCase.assertWarns


	
TestCase.assertWarns(expected_warning, callable_obj=None, *args, **kwargs)[source]

	Fail unless a warning of class warnClass is triggered
by callable_obj when invoked with arguments args and keyword
arguments kwargs.  If a different type of warning is
triggered, it will not be handled: depending on the other
warning filtering rules in effect, it might be silenced, printed
out, or raised as an exception.

If called with callable_obj omitted or None, will return a
context object used like this:

with self.assertWarns(SomeWarning):
    do_something()





An optional keyword argument ‘msg’ can be provided when assertWarns
is used as a context object.

The context manager keeps a reference to the first matching
warning as the ‘warning’ attribute; similarly, the ‘filename’
and ‘lineno’ attributes give you information about the line
of Python code from which the warning was triggered.
This allows you to inspect the warning after the assertion:

with self.assertWarns(SomeWarning) as cm:
    do_something()
the_warning = cm.warning
self.assertEqual(the_warning.some_attribute, 147)
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array_split.unittest.TestCase.assertWarnsRegex


	
TestCase.assertWarnsRegex(*args, **kwargs)[source]

	See unittest.TestCase.assertWarnsRegex.
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array_split.unittest.TestCase.assert


	
TestCase.assert_(*args, **kwargs)
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array_split.unittest.TestCase.countTestCases


	
TestCase.countTestCases()[source]
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array_split.unittest.TestCase.debug


	
TestCase.debug()[source]

	Run the test without collecting errors in a TestResult
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array_split.unittest.TestCase.defaultTestResult


	
TestCase.defaultTestResult()[source]
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array_split.unittest.TestCase.doCleanups


	
TestCase.doCleanups()[source]

	Execute all cleanup functions. Normally called for you after
tearDown.
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array_split.unittest.TestCase.fail


	
TestCase.fail(msg=None)[source]

	Fail immediately, with the given message.









          

      

      

    


    
         Copyright  2016 The Australian National University.
.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	array_split 0.1.2
 documentation 

          	API Reference 

          	The array_split.unittest Module 

          	array_split.unittest.TestCase 
 
      

    


    
      
          
            
  
array_split.unittest.TestCase.failIf


	
TestCase.failIf(*args, **kwargs)
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array_split.unittest.TestCase.failIfAlmostEqual


	
TestCase.failIfAlmostEqual(*args, **kwargs)
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array_split.unittest.TestCase.failIfEqual


	
TestCase.failIfEqual(*args, **kwargs)
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array_split.unittest.TestCase.failUnless


	
TestCase.failUnless(*args, **kwargs)
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array_split.unittest.TestCase.failUnlessAlmostEqual


	
TestCase.failUnlessAlmostEqual(*args, **kwargs)
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array_split.unittest.TestCase.failUnlessEqual


	
TestCase.failUnlessEqual(*args, **kwargs)
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array_split.unittest.TestCase.failUnlessRaises


	
TestCase.failUnlessRaises(*args, **kwargs)
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array_split.unittest.TestCase.id


	
TestCase.id()[source]
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array_split.unittest.TestCase.run


	
TestCase.run(result=None)[source]
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array_split.unittest.TestCase.setUp


	
TestCase.setUp()[source]

	Hook method for setting up the test fixture before exercising it.
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array_split.unittest.TestCase.setUpClass


	
TestCase.setUpClass()[source]

	Hook method for setting up class fixture before running tests in the class.
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array_split.unittest.TestCase.shortDescription


	
TestCase.shortDescription()[source]

	Returns a one-line description of the test, or None if no
description has been provided.

The default implementation of this method returns the first line of
the specified test method’s docstring.
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array_split.unittest.TestCase.skipTest


	
TestCase.skipTest(reason)[source]

	Skip this test.
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array_split.unittest.TestCase.subTest


	
TestCase.subTest(msg=None, **params)[source]

	Return a context manager that will return the enclosed block
of code in a subtest identified by the optional message and
keyword parameters.  A failure in the subtest marks the test
case as failed but resumes execution at the end of the enclosed
block, allowing further test code to be executed.
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array_split.unittest.TestCase.tearDown


	
TestCase.tearDown()[source]

	Hook method for deconstructing the test fixture after testing it.
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array_split.unittest.TestCase.tearDownClass


	
TestCase.tearDownClass()[source]

	Hook method for deconstructing the class fixture after running all tests in the class.
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array_split.unittest.TestCase.longMessage


	
TestCase.longMessage = True
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array_split.unittest.TestCase.maxDiff


	
TestCase.maxDiff = 640
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The array_split.license Module

License and copyright info.


License

Copyright (C) 2016 The Australian National University.

Permission is hereby granted, free of charge, to any person obtaining a copy of this
software and associated documentation files (the “Software”), to deal in the Software
without restriction, including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons
to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.




Copyright

Copyright (C) 2016 The Australian National University.




Functions







	license()
	Returns the array_split license string.


	copyright()
	Returns the array_split copyright string.
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array_split.license.license


	
array_split.license.license()[source]

	Returns the array_split license string.





	Return type:	str [http://docs.python.org/2/library/functions.html#str]


	Returns:	License string.
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array_split.license.copyright


	
array_split.license.copyright()[source]

	Returns the array_split copyright string.





	Return type:	str [http://docs.python.org/2/library/functions.html#str]


	Returns:	Copyright string.
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# Copyright 2001-2014 by Vinay Sajip. All Rights Reserved.
#
# Permission to use, copy, modify, and distribute this software and its
# documentation for any purpose and without fee is hereby granted,
# provided that the above copyright notice appear in all copies and that
# both that copyright notice and this permission notice appear in
# supporting documentation, and that the name of Vinay Sajip
# not be used in advertising or publicity pertaining to distribution
# of the software without specific, written prior permission.
# VINAY SAJIP DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING
# ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL
# VINAY SAJIP BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR
# ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER
# IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT
# OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

"""
Logging package for Python. Based on PEP 282 and comments thereto in
comp.lang.python.

Copyright (C) 2001-2014 Vinay Sajip. All Rights Reserved.

To use, simply 'import logging' and log away!
"""

import sys, os, time, io, traceback, warnings, weakref, collections

from string import Template

__all__ = ['BASIC_FORMAT', 'BufferingFormatter', 'CRITICAL', 'DEBUG', 'ERROR',
           'FATAL', 'FileHandler', 'Filter', 'Formatter', 'Handler', 'INFO',
           'LogRecord', 'Logger', 'LoggerAdapter', 'NOTSET', 'NullHandler',
           'StreamHandler', 'WARN', 'WARNING', 'addLevelName', 'basicConfig',
           'captureWarnings', 'critical', 'debug', 'disable', 'error',
           'exception', 'fatal', 'getLevelName', 'getLogger', 'getLoggerClass',
           'info', 'log', 'makeLogRecord', 'setLoggerClass', 'warn', 'warning',
           'getLogRecordFactory', 'setLogRecordFactory', 'lastResort']

try:
    import threading
except ImportError: #pragma: no cover
    threading = None

__author__  = "Vinay Sajip <vinay_sajip@red-dove.com>"
__status__  = "production"
# The following module attributes are no longer updated.
__version__ = "0.5.1.2"
__date__    = "07 February 2010"

#---------------------------------------------------------------------------
#   Miscellaneous module data
#---------------------------------------------------------------------------

#
#_startTime is used as the base when calculating the relative time of events
#
_startTime = time.time()

#
#raiseExceptions is used to see if exceptions during handling should be
#propagated
#
raiseExceptions = True

#
# If you don't want threading information in the log, set this to zero
#
logThreads = True

#
# If you don't want multiprocessing information in the log, set this to zero
#
logMultiprocessing = True

#
# If you don't want process information in the log, set this to zero
#
logProcesses = True

#---------------------------------------------------------------------------
#   Level related stuff
#---------------------------------------------------------------------------
#
# Default levels and level names, these can be replaced with any positive set
# of values having corresponding names. There is a pseudo-level, NOTSET, which
# is only really there as a lower limit for user-defined levels. Handlers and
# loggers are initialized with NOTSET so that they will log all messages, even
# at user-defined levels.
#

CRITICAL = 50
FATAL = CRITICAL
ERROR = 40
WARNING = 30
WARN = WARNING
INFO = 20
DEBUG = 10
NOTSET = 0

_levelToName = {
    CRITICAL: 'CRITICAL',
    ERROR: 'ERROR',
    WARNING: 'WARNING',
    INFO: 'INFO',
    DEBUG: 'DEBUG',
    NOTSET: 'NOTSET',
}
_nameToLevel = {
    'CRITICAL': CRITICAL,
    'ERROR': ERROR,
    'WARN': WARNING,
    'WARNING': WARNING,
    'INFO': INFO,
    'DEBUG': DEBUG,
    'NOTSET': NOTSET,
}

def getLevelName(level):
    """
    Return the textual representation of logging level 'level'.

    If the level is one of the predefined levels (CRITICAL, ERROR, WARNING,
    INFO, DEBUG) then you get the corresponding string. If you have
    associated levels with names using addLevelName then the name you have
    associated with 'level' is returned.

    If a numeric value corresponding to one of the defined levels is passed
    in, the corresponding string representation is returned.

    Otherwise, the string "Level %s" % level is returned.
    """
    # See Issue #22386 for the reason for this convoluted expression
    return _levelToName.get(level, _nameToLevel.get(level, ("Level %s" % level)))

def addLevelName(level, levelName):
    """
    Associate 'levelName' with 'level'.

    This is used when converting levels to text during message formatting.
    """
    _acquireLock()
    try:    #unlikely to cause an exception, but you never know...
        _levelToName[level] = levelName
        _nameToLevel[levelName] = level
    finally:
        _releaseLock()

if hasattr(sys, '_getframe'):
    currentframe = lambda: sys._getframe(3)
else: #pragma: no cover
    def currentframe():
        """Return the frame object for the caller's stack frame."""
        try:
            raise Exception
        except Exception:
            return sys.exc_info()[2].tb_frame.f_back

#
# _srcfile is used when walking the stack to check when we've got the first
# caller stack frame, by skipping frames whose filename is that of this
# module's source. It therefore should contain the filename of this module's
# source file.
#
# Ordinarily we would use __file__ for this, but frozen modules don't always
# have __file__ set, for some reason (see Issue #21736). Thus, we get the
# filename from a handy code object from a function defined in this module.
# (There's no particular reason for picking addLevelName.)
#

_srcfile = os.path.normcase(addLevelName.__code__.co_filename)

# _srcfile is only used in conjunction with sys._getframe().
# To provide compatibility with older versions of Python, set _srcfile
# to None if _getframe() is not available; this value will prevent
# findCaller() from being called. You can also do this if you want to avoid
# the overhead of fetching caller information, even when _getframe() is
# available.
#if not hasattr(sys, '_getframe'):
#    _srcfile = None


def _checkLevel(level):
    if isinstance(level, int):
        rv = level
    elif str(level) == level:
        if level not in _nameToLevel:
            raise ValueError("Unknown level: %r" % level)
        rv = _nameToLevel[level]
    else:
        raise TypeError("Level not an integer or a valid string: %r" % level)
    return rv

#---------------------------------------------------------------------------
#   Thread-related stuff
#---------------------------------------------------------------------------

#
#_lock is used to serialize access to shared data structures in this module.
#This needs to be an RLock because fileConfig() creates and configures
#Handlers, and so might arbitrary user threads. Since Handler code updates the
#shared dictionary _handlers, it needs to acquire the lock. But if configuring,
#the lock would already have been acquired - so we need an RLock.
#The same argument applies to Loggers and Manager.loggerDict.
#
if threading:
    _lock = threading.RLock()
else: #pragma: no cover
    _lock = None


def _acquireLock():
    """
    Acquire the module-level lock for serializing access to shared data.

    This should be released with _releaseLock().
    """
    if _lock:
        _lock.acquire()

def _releaseLock():
    """
    Release the module-level lock acquired by calling _acquireLock().
    """
    if _lock:
        _lock.release()

#---------------------------------------------------------------------------
#   The logging record
#---------------------------------------------------------------------------

class LogRecord(object):
    """
    A LogRecord instance represents an event being logged.

    LogRecord instances are created every time something is logged. They
    contain all the information pertinent to the event being logged. The
    main information passed in is in msg and args, which are combined
    using str(msg) % args to create the message field of the record. The
    record also includes information such as when the record was created,
    the source line where the logging call was made, and any exception
    information to be logged.
    """
    def __init__(self, name, level, pathname, lineno,
                 msg, args, exc_info, func=None, sinfo=None, **kwargs):
        """
        Initialize a logging record with interesting information.
        """
        ct = time.time()
        self.name = name
        self.msg = msg
        #
        # The following statement allows passing of a dictionary as a sole
        # argument, so that you can do something like
        #  logging.debug("a %(a)d b %(b)s", {'a':1, 'b':2})
        # Suggested by Stefan Behnel.
        # Note that without the test for args[0], we get a problem because
        # during formatting, we test to see if the arg is present using
        # 'if self.args:'. If the event being logged is e.g. 'Value is %d'
        # and if the passed arg fails 'if self.args:' then no formatting
        # is done. For example, logger.warning('Value is %d', 0) would log
        # 'Value is %d' instead of 'Value is 0'.
        # For the use case of passing a dictionary, this should not be a
        # problem.
        # Issue #21172: a request was made to relax the isinstance check
        # to hasattr(args[0], '__getitem__'). However, the docs on string
        # formatting still seem to suggest a mapping object is required.
        # Thus, while not removing the isinstance check, it does now look
        # for collections.Mapping rather than, as before, dict.
        if (args and len(args) == 1 and isinstance(args[0], collections.Mapping)
            and args[0]):
            args = args[0]
        self.args = args
        self.levelname = getLevelName(level)
        self.levelno = level
        self.pathname = pathname
        try:
            self.filename = os.path.basename(pathname)
            self.module = os.path.splitext(self.filename)[0]
        except (TypeError, ValueError, AttributeError):
            self.filename = pathname
            self.module = "Unknown module"
        self.exc_info = exc_info
        self.exc_text = None      # used to cache the traceback text
        self.stack_info = sinfo
        self.lineno = lineno
        self.funcName = func
        self.created = ct
        self.msecs = (ct - int(ct)) * 1000
        self.relativeCreated = (self.created - _startTime) * 1000
        if logThreads and threading:
            self.thread = threading.get_ident()
            self.threadName = threading.current_thread().name
        else: # pragma: no cover
            self.thread = None
            self.threadName = None
        if not logMultiprocessing: # pragma: no cover
            self.processName = None
        else:
            self.processName = 'MainProcess'
            mp = sys.modules.get('multiprocessing')
            if mp is not None:
                # Errors may occur if multiprocessing has not finished loading
                # yet - e.g. if a custom import hook causes third-party code
                # to run when multiprocessing calls import. See issue 8200
                # for an example
                try:
                    self.processName = mp.current_process().name
                except Exception: #pragma: no cover
                    pass
        if logProcesses and hasattr(os, 'getpid'):
            self.process = os.getpid()
        else:
            self.process = None

    def __str__(self):
        return '<LogRecord: %s, %s, %s, %s, "%s">'%(self.name, self.levelno,
            self.pathname, self.lineno, self.msg)

    def getMessage(self):
        """
        Return the message for this LogRecord.

        Return the message for this LogRecord after merging any user-supplied
        arguments with the message.
        """
        msg = str(self.msg)
        if self.args:
            msg = msg % self.args
        return msg

#
#   Determine which class to use when instantiating log records.
#
_logRecordFactory = LogRecord

def setLogRecordFactory(factory):
    """
    Set the factory to be used when instantiating a log record.

    :param factory: A callable which will be called to instantiate
    a log record.
    """
    global _logRecordFactory
    _logRecordFactory = factory

def getLogRecordFactory():
    """
    Return the factory to be used when instantiating a log record.
    """

    return _logRecordFactory

def makeLogRecord(dict):
    """
    Make a LogRecord whose attributes are defined by the specified dictionary,
    This function is useful for converting a logging event received over
    a socket connection (which is sent as a dictionary) into a LogRecord
    instance.
    """
    rv = _logRecordFactory(None, None, "", 0, "", (), None, None)
    rv.__dict__.update(dict)
    return rv

#---------------------------------------------------------------------------
#   Formatter classes and functions
#---------------------------------------------------------------------------

class PercentStyle(object):

    default_format = '%(message)s'
    asctime_format = '%(asctime)s'
    asctime_search = '%(asctime)'

    def __init__(self, fmt):
        self._fmt = fmt or self.default_format

    def usesTime(self):
        return self._fmt.find(self.asctime_search) >= 0

    def format(self, record):
        return self._fmt % record.__dict__

class StrFormatStyle(PercentStyle):
    default_format = '{message}'
    asctime_format = '{asctime}'
    asctime_search = '{asctime'

    def format(self, record):
        return self._fmt.format(**record.__dict__)


class StringTemplateStyle(PercentStyle):
    default_format = '${message}'
    asctime_format = '${asctime}'
    asctime_search = '${asctime}'

    def __init__(self, fmt):
        self._fmt = fmt or self.default_format
        self._tpl = Template(self._fmt)

    def usesTime(self):
        fmt = self._fmt
        return fmt.find('$asctime') >= 0 or fmt.find(self.asctime_format) >= 0

    def format(self, record):
        return self._tpl.substitute(**record.__dict__)

BASIC_FORMAT = "%(levelname)s:%(name)s:%(message)s"

_STYLES = {
    '%': (PercentStyle, BASIC_FORMAT),
    '{': (StrFormatStyle, '{levelname}:{name}:{message}'),
    '$': (StringTemplateStyle, '${levelname}:${name}:${message}'),
}

class Formatter(object):
    """
    Formatter instances are used to convert a LogRecord to text.

    Formatters need to know how a LogRecord is constructed. They are
    responsible for converting a LogRecord to (usually) a string which can
    be interpreted by either a human or an external system. The base Formatter
    allows a formatting string to be specified. If none is supplied, the
    default value of "%s(message)" is used.

    The Formatter can be initialized with a format string which makes use of
    knowledge of the LogRecord attributes - e.g. the default value mentioned
    above makes use of the fact that the user's message and arguments are pre-
    formatted into a LogRecord's message attribute. Currently, the useful
    attributes in a LogRecord are described by:

    %(name)s            Name of the logger (logging channel)
    %(levelno)s         Numeric logging level for the message (DEBUG, INFO,
                        WARNING, ERROR, CRITICAL)
    %(levelname)s       Text logging level for the message ("DEBUG", "INFO",
                        "WARNING", "ERROR", "CRITICAL")
    %(pathname)s        Full pathname of the source file where the logging
                        call was issued (if available)
    %(filename)s        Filename portion of pathname
    %(module)s          Module (name portion of filename)
    %(lineno)d          Source line number where the logging call was issued
                        (if available)
    %(funcName)s        Function name
    %(created)f         Time when the LogRecord was created (time.time()
                        return value)
    %(asctime)s         Textual time when the LogRecord was created
    %(msecs)d           Millisecond portion of the creation time
    %(relativeCreated)d Time in milliseconds when the LogRecord was created,
                        relative to the time the logging module was loaded
                        (typically at application startup time)
    %(thread)d          Thread ID (if available)
    %(threadName)s      Thread name (if available)
    %(process)d         Process ID (if available)
    %(message)s         The result of record.getMessage(), computed just as
                        the record is emitted
    """

    converter = time.localtime

    def __init__(self, fmt=None, datefmt=None, style='%'):
        """
        Initialize the formatter with specified format strings.

        Initialize the formatter either with the specified format string, or a
        default as described above. Allow for specialized date formatting with
        the optional datefmt argument (if omitted, you get the ISO8601 format).

        Use a style parameter of '%', '{' or '$' to specify that you want to
        use one of %-formatting, :meth:`str.format` (``{}``) formatting or
        :class:`string.Template` formatting in your format string.

        .. versionchanged: 3.2
           Added the ``style`` parameter.
        """
        if style not in _STYLES:
            raise ValueError('Style must be one of: %s' % ','.join(
                             _STYLES.keys()))
        self._style = _STYLES[style][0](fmt)
        self._fmt = self._style._fmt
        self.datefmt = datefmt

    default_time_format = '%Y-%m-%d %H:%M:%S'
    default_msec_format = '%s,%03d'

    def formatTime(self, record, datefmt=None):
        """
        Return the creation time of the specified LogRecord as formatted text.

        This method should be called from format() by a formatter which
        wants to make use of a formatted time. This method can be overridden
        in formatters to provide for any specific requirement, but the
        basic behaviour is as follows: if datefmt (a string) is specified,
        it is used with time.strftime() to format the creation time of the
        record. Otherwise, the ISO8601 format is used. The resulting
        string is returned. This function uses a user-configurable function
        to convert the creation time to a tuple. By default, time.localtime()
        is used; to change this for a particular formatter instance, set the
        'converter' attribute to a function with the same signature as
        time.localtime() or time.gmtime(). To change it for all formatters,
        for example if you want all logging times to be shown in GMT,
        set the 'converter' attribute in the Formatter class.
        """
        ct = self.converter(record.created)
        if datefmt:
            s = time.strftime(datefmt, ct)
        else:
            t = time.strftime(self.default_time_format, ct)
            s = self.default_msec_format % (t, record.msecs)
        return s

    def formatException(self, ei):
        """
        Format and return the specified exception information as a string.

        This default implementation just uses
        traceback.print_exception()
        """
        sio = io.StringIO()
        tb = ei[2]
        # See issues #9427, #1553375. Commented out for now.
        #if getattr(self, 'fullstack', False):
        #    traceback.print_stack(tb.tb_frame.f_back, file=sio)
        traceback.print_exception(ei[0], ei[1], tb, None, sio)
        s = sio.getvalue()
        sio.close()
        if s[-1:] == "\n":
            s = s[:-1]
        return s

    def usesTime(self):
        """
        Check if the format uses the creation time of the record.
        """
        return self._style.usesTime()

    def formatMessage(self, record):
        return self._style.format(record)

    def formatStack(self, stack_info):
        """
        This method is provided as an extension point for specialized
        formatting of stack information.

        The input data is a string as returned from a call to
        :func:`traceback.print_stack`, but with the last trailing newline
        removed.

        The base implementation just returns the value passed in.
        """
        return stack_info

    def format(self, record):
        """
        Format the specified record as text.

        The record's attribute dictionary is used as the operand to a
        string formatting operation which yields the returned string.
        Before formatting the dictionary, a couple of preparatory steps
        are carried out. The message attribute of the record is computed
        using LogRecord.getMessage(). If the formatting string uses the
        time (as determined by a call to usesTime(), formatTime() is
        called to format the event time. If there is exception information,
        it is formatted using formatException() and appended to the message.
        """
        record.message = record.getMessage()
        if self.usesTime():
            record.asctime = self.formatTime(record, self.datefmt)
        s = self.formatMessage(record)
        if record.exc_info:
            # Cache the traceback text to avoid converting it multiple times
            # (it's constant anyway)
            if not record.exc_text:
                record.exc_text = self.formatException(record.exc_info)
        if record.exc_text:
            if s[-1:] != "\n":
                s = s + "\n"
            s = s + record.exc_text
        if record.stack_info:
            if s[-1:] != "\n":
                s = s + "\n"
            s = s + self.formatStack(record.stack_info)
        return s

#
#   The default formatter to use when no other is specified
#
_defaultFormatter = Formatter()

class BufferingFormatter(object):
    """
    A formatter suitable for formatting a number of records.
    """
    def __init__(self, linefmt=None):
        """
        Optionally specify a formatter which will be used to format each
        individual record.
        """
        if linefmt:
            self.linefmt = linefmt
        else:
            self.linefmt = _defaultFormatter

    def formatHeader(self, records):
        """
        Return the header string for the specified records.
        """
        return ""

    def formatFooter(self, records):
        """
        Return the footer string for the specified records.
        """
        return ""

    def format(self, records):
        """
        Format the specified records and return the result as a string.
        """
        rv = ""
        if len(records) > 0:
            rv = rv + self.formatHeader(records)
            for record in records:
                rv = rv + self.linefmt.format(record)
            rv = rv + self.formatFooter(records)
        return rv

#---------------------------------------------------------------------------
#   Filter classes and functions
#---------------------------------------------------------------------------

class Filter(object):
    """
    Filter instances are used to perform arbitrary filtering of LogRecords.

    Loggers and Handlers can optionally use Filter instances to filter
    records as desired. The base filter class only allows events which are
    below a certain point in the logger hierarchy. For example, a filter
    initialized with "A.B" will allow events logged by loggers "A.B",
    "A.B.C", "A.B.C.D", "A.B.D" etc. but not "A.BB", "B.A.B" etc. If
    initialized with the empty string, all events are passed.
    """
    def __init__(self, name=''):
        """
        Initialize a filter.

        Initialize with the name of the logger which, together with its
        children, will have its events allowed through the filter. If no
        name is specified, allow every event.
        """
        self.name = name
        self.nlen = len(name)

    def filter(self, record):
        """
        Determine if the specified record is to be logged.

        Is the specified record to be logged? Returns 0 for no, nonzero for
        yes. If deemed appropriate, the record may be modified in-place.
        """
        if self.nlen == 0:
            return True
        elif self.name == record.name:
            return True
        elif record.name.find(self.name, 0, self.nlen) != 0:
            return False
        return (record.name[self.nlen] == ".")

class Filterer(object):
    """
    A base class for loggers and handlers which allows them to share
    common code.
    """
    def __init__(self):
        """
        Initialize the list of filters to be an empty list.
        """
        self.filters = []

    def addFilter(self, filter):
        """
        Add the specified filter to this handler.
        """
        if not (filter in self.filters):
            self.filters.append(filter)

    def removeFilter(self, filter):
        """
        Remove the specified filter from this handler.
        """
        if filter in self.filters:
            self.filters.remove(filter)

    def filter(self, record):
        """
        Determine if a record is loggable by consulting all the filters.

        The default is to allow the record to be logged; any filter can veto
        this and the record is then dropped. Returns a zero value if a record
        is to be dropped, else non-zero.

        .. versionchanged: 3.2

           Allow filters to be just callables.
        """
        rv = True
        for f in self.filters:
            if hasattr(f, 'filter'):
                result = f.filter(record)
            else:
                result = f(record) # assume callable - will raise if not
            if not result:
                rv = False
                break
        return rv

#---------------------------------------------------------------------------
#   Handler classes and functions
#---------------------------------------------------------------------------

_handlers = weakref.WeakValueDictionary()  #map of handler names to handlers
_handlerList = [] # added to allow handlers to be removed in reverse of order initialized

def _removeHandlerRef(wr):
    """
    Remove a handler reference from the internal cleanup list.
    """
    # This function can be called during module teardown, when globals are
    # set to None. It can also be called from another thread. So we need to
    # pre-emptively grab the necessary globals and check if they're None,
    # to prevent race conditions and failures during interpreter shutdown.
    acquire, release, handlers = _acquireLock, _releaseLock, _handlerList
    if acquire and release and handlers:
        acquire()
        try:
            if wr in handlers:
                handlers.remove(wr)
        finally:
            release()

def _addHandlerRef(handler):
    """
    Add a handler to the internal cleanup list using a weak reference.
    """
    _acquireLock()
    try:
        _handlerList.append(weakref.ref(handler, _removeHandlerRef))
    finally:
        _releaseLock()

class Handler(Filterer):
    """
    Handler instances dispatch logging events to specific destinations.

    The base handler class. Acts as a placeholder which defines the Handler
    interface. Handlers can optionally use Formatter instances to format
    records as desired. By default, no formatter is specified; in this case,
    the 'raw' message as determined by record.message is logged.
    """
    def __init__(self, level=NOTSET):
        """
        Initializes the instance - basically setting the formatter to None
        and the filter list to empty.
        """
        Filterer.__init__(self)
        self._name = None
        self.level = _checkLevel(level)
        self.formatter = None
        # Add the handler to the global _handlerList (for cleanup on shutdown)
        _addHandlerRef(self)
        self.createLock()

    def get_name(self):
        return self._name

    def set_name(self, name):
        _acquireLock()
        try:
            if self._name in _handlers:
                del _handlers[self._name]
            self._name = name
            if name:
                _handlers[name] = self
        finally:
            _releaseLock()

    name = property(get_name, set_name)

    def createLock(self):
        """
        Acquire a thread lock for serializing access to the underlying I/O.
        """
        if threading:
            self.lock = threading.RLock()
        else: #pragma: no cover
            self.lock = None

    def acquire(self):
        """
        Acquire the I/O thread lock.
        """
        if self.lock:
            self.lock.acquire()

    def release(self):
        """
        Release the I/O thread lock.
        """
        if self.lock:
            self.lock.release()

    def setLevel(self, level):
        """
        Set the logging level of this handler.  level must be an int or a str.
        """
        self.level = _checkLevel(level)

    def format(self, record):
        """
        Format the specified record.

        If a formatter is set, use it. Otherwise, use the default formatter
        for the module.
        """
        if self.formatter:
            fmt = self.formatter
        else:
            fmt = _defaultFormatter
        return fmt.format(record)

    def emit(self, record):
        """
        Do whatever it takes to actually log the specified logging record.

        This version is intended to be implemented by subclasses and so
        raises a NotImplementedError.
        """
        raise NotImplementedError('emit must be implemented '
                                  'by Handler subclasses')

    def handle(self, record):
        """
        Conditionally emit the specified logging record.

        Emission depends on filters which may have been added to the handler.
        Wrap the actual emission of the record with acquisition/release of
        the I/O thread lock. Returns whether the filter passed the record for
        emission.
        """
        rv = self.filter(record)
        if rv:
            self.acquire()
            try:
                self.emit(record)
            finally:
                self.release()
        return rv

    def setFormatter(self, fmt):
        """
        Set the formatter for this handler.
        """
        self.formatter = fmt

    def flush(self):
        """
        Ensure all logging output has been flushed.

        This version does nothing and is intended to be implemented by
        subclasses.
        """
        pass

    def close(self):
        """
        Tidy up any resources used by the handler.

        This version removes the handler from an internal map of handlers,
        _handlers, which is used for handler lookup by name. Subclasses
        should ensure that this gets called from overridden close()
        methods.
        """
        #get the module data lock, as we're updating a shared structure.
        _acquireLock()
        try:    #unlikely to raise an exception, but you never know...
            if self._name and self._name in _handlers:
                del _handlers[self._name]
        finally:
            _releaseLock()

    def handleError(self, record):
        """
        Handle errors which occur during an emit() call.

        This method should be called from handlers when an exception is
        encountered during an emit() call. If raiseExceptions is false,
        exceptions get silently ignored. This is what is mostly wanted
        for a logging system - most users will not care about errors in
        the logging system, they are more interested in application errors.
        You could, however, replace this with a custom handler if you wish.
        The record which was being processed is passed in to this method.
        """
        if raiseExceptions and sys.stderr:  # see issue 13807
            t, v, tb = sys.exc_info()
            try:
                sys.stderr.write('--- Logging error ---\n')
                traceback.print_exception(t, v, tb, None, sys.stderr)
                sys.stderr.write('Call stack:\n')
                # Walk the stack frame up until we're out of logging,
                # so as to print the calling context.
                frame = tb.tb_frame
                while (frame and os.path.dirname(frame.f_code.co_filename) ==
                       __path__[0]):
                    frame = frame.f_back
                if frame:
                    traceback.print_stack(frame, file=sys.stderr)
                else:
                    # couldn't find the right stack frame, for some reason
                    sys.stderr.write('Logged from file %s, line %s\n' % (
                                     record.filename, record.lineno))
                # Issue 18671: output logging message and arguments
                try:
                    sys.stderr.write('Message: %r\n'
                                     'Arguments: %s\n' % (record.msg,
                                                          record.args))
                except Exception:
                    sys.stderr.write('Unable to print the message and arguments'
                                     ' - possible formatting error.\nUse the'
                                     ' traceback above to help find the error.\n'
                                    )
            except OSError: #pragma: no cover
                pass    # see issue 5971
            finally:
                del t, v, tb

class StreamHandler(Handler):
    """
    A handler class which writes logging records, appropriately formatted,
    to a stream. Note that this class does not close the stream, as
    sys.stdout or sys.stderr may be used.
    """

    terminator = '\n'

    def __init__(self, stream=None):
        """
        Initialize the handler.

        If stream is not specified, sys.stderr is used.
        """
        Handler.__init__(self)
        if stream is None:
            stream = sys.stderr
        self.stream = stream

    def flush(self):
        """
        Flushes the stream.
        """
        self.acquire()
        try:
            if self.stream and hasattr(self.stream, "flush"):
                self.stream.flush()
        finally:
            self.release()

    def emit(self, record):
        """
        Emit a record.

        If a formatter is specified, it is used to format the record.
        The record is then written to the stream with a trailing newline.  If
        exception information is present, it is formatted using
        traceback.print_exception and appended to the stream.  If the stream
        has an 'encoding' attribute, it is used to determine how to do the
        output to the stream.
        """
        try:
            msg = self.format(record)
            stream = self.stream
            stream.write(msg)
            stream.write(self.terminator)
            self.flush()
        except Exception:
            self.handleError(record)

class FileHandler(StreamHandler):
    """
    A handler class which writes formatted logging records to disk files.
    """
    def __init__(self, filename, mode='a', encoding=None, delay=False):
        """
        Open the specified file and use it as the stream for logging.
        """
        #keep the absolute path, otherwise derived classes which use this
        #may come a cropper when the current directory changes
        self.baseFilename = os.path.abspath(filename)
        self.mode = mode
        self.encoding = encoding
        self.delay = delay
        if delay:
            #We don't open the stream, but we still need to call the
            #Handler constructor to set level, formatter, lock etc.
            Handler.__init__(self)
            self.stream = None
        else:
            StreamHandler.__init__(self, self._open())

    def close(self):
        """
        Closes the stream.
        """
        self.acquire()
        try:
            if self.stream:
                self.flush()
                if hasattr(self.stream, "close"):
                    self.stream.close()
                self.stream = None
            # Issue #19523: call unconditionally to
            # prevent a handler leak when delay is set
            StreamHandler.close(self)
        finally:
            self.release()

    def _open(self):
        """
        Open the current base file with the (original) mode and encoding.
        Return the resulting stream.
        """
        return open(self.baseFilename, self.mode, encoding=self.encoding)

    def emit(self, record):
        """
        Emit a record.

        If the stream was not opened because 'delay' was specified in the
        constructor, open it before calling the superclass's emit.
        """
        if self.stream is None:
            self.stream = self._open()
        StreamHandler.emit(self, record)

class _StderrHandler(StreamHandler):
    """
    This class is like a StreamHandler using sys.stderr, but always uses
    whatever sys.stderr is currently set to rather than the value of
    sys.stderr at handler construction time.
    """
    def __init__(self, level=NOTSET):
        """
        Initialize the handler.
        """
        Handler.__init__(self, level)

    @property
    def stream(self):
        return sys.stderr


_defaultLastResort = _StderrHandler(WARNING)
lastResort = _defaultLastResort

#---------------------------------------------------------------------------
#   Manager classes and functions
#---------------------------------------------------------------------------

class PlaceHolder(object):
    """
    PlaceHolder instances are used in the Manager logger hierarchy to take
    the place of nodes for which no loggers have been defined. This class is
    intended for internal use only and not as part of the public API.
    """
    def __init__(self, alogger):
        """
        Initialize with the specified logger being a child of this placeholder.
        """
        self.loggerMap = { alogger : None }

    def append(self, alogger):
        """
        Add the specified logger as a child of this placeholder.
        """
        if alogger not in self.loggerMap:
            self.loggerMap[alogger] = None

#
#   Determine which class to use when instantiating loggers.
#
_loggerClass = None

def setLoggerClass(klass):
    """
    Set the class to be used when instantiating a logger. The class should
    define __init__() such that only a name argument is required, and the
    __init__() should call Logger.__init__()
    """
    if klass != Logger:
        if not issubclass(klass, Logger):
            raise TypeError("logger not derived from logging.Logger: "
                            + klass.__name__)
    global _loggerClass
    _loggerClass = klass

def getLoggerClass():
    """
    Return the class to be used when instantiating a logger.
    """

    return _loggerClass

class Manager(object):
    """
    There is [under normal circumstances] just one Manager instance, which
    holds the hierarchy of loggers.
    """
    def __init__(self, rootnode):
        """
        Initialize the manager with the root node of the logger hierarchy.
        """
        self.root = rootnode
        self.disable = 0
        self.emittedNoHandlerWarning = False
        self.loggerDict = {}
        self.loggerClass = None
        self.logRecordFactory = None

    def getLogger(self, name):
        """
        Get a logger with the specified name (channel name), creating it
        if it doesn't yet exist. This name is a dot-separated hierarchical
        name, such as "a", "a.b", "a.b.c" or similar.

        If a PlaceHolder existed for the specified name [i.e. the logger
        didn't exist but a child of it did], replace it with the created
        logger and fix up the parent/child references which pointed to the
        placeholder to now point to the logger.
        """
        rv = None
        if not isinstance(name, str):
            raise TypeError('A logger name must be a string')
        _acquireLock()
        try:
            if name in self.loggerDict:
                rv = self.loggerDict[name]
                if isinstance(rv, PlaceHolder):
                    ph = rv
                    rv = (self.loggerClass or _loggerClass)(name)
                    rv.manager = self
                    self.loggerDict[name] = rv
                    self._fixupChildren(ph, rv)
                    self._fixupParents(rv)
            else:
                rv = (self.loggerClass or _loggerClass)(name)
                rv.manager = self
                self.loggerDict[name] = rv
                self._fixupParents(rv)
        finally:
            _releaseLock()
        return rv

    def setLoggerClass(self, klass):
        """
        Set the class to be used when instantiating a logger with this Manager.
        """
        if klass != Logger:
            if not issubclass(klass, Logger):
                raise TypeError("logger not derived from logging.Logger: "
                                + klass.__name__)
        self.loggerClass = klass

    def setLogRecordFactory(self, factory):
        """
        Set the factory to be used when instantiating a log record with this
        Manager.
        """
        self.logRecordFactory = factory

    def _fixupParents(self, alogger):
        """
        Ensure that there are either loggers or placeholders all the way
        from the specified logger to the root of the logger hierarchy.
        """
        name = alogger.name
        i = name.rfind(".")
        rv = None
        while (i > 0) and not rv:
            substr = name[:i]
            if substr not in self.loggerDict:
                self.loggerDict[substr] = PlaceHolder(alogger)
            else:
                obj = self.loggerDict[substr]
                if isinstance(obj, Logger):
                    rv = obj
                else:
                    assert isinstance(obj, PlaceHolder)
                    obj.append(alogger)
            i = name.rfind(".", 0, i - 1)
        if not rv:
            rv = self.root
        alogger.parent = rv

    def _fixupChildren(self, ph, alogger):
        """
        Ensure that children of the placeholder ph are connected to the
        specified logger.
        """
        name = alogger.name
        namelen = len(name)
        for c in ph.loggerMap.keys():
            #The if means ... if not c.parent.name.startswith(nm)
            if c.parent.name[:namelen] != name:
                alogger.parent = c.parent
                c.parent = alogger

#---------------------------------------------------------------------------
#   Logger classes and functions
#---------------------------------------------------------------------------

class Logger(Filterer):
    """
    Instances of the Logger class represent a single logging channel. A
    "logging channel" indicates an area of an application. Exactly how an
    "area" is defined is up to the application developer. Since an
    application can have any number of areas, logging channels are identified
    by a unique string. Application areas can be nested (e.g. an area
    of "input processing" might include sub-areas "read CSV files", "read
    XLS files" and "read Gnumeric files"). To cater for this natural nesting,
    channel names are organized into a namespace hierarchy where levels are
    separated by periods, much like the Java or Python package namespace. So
    in the instance given above, channel names might be "input" for the upper
    level, and "input.csv", "input.xls" and "input.gnu" for the sub-levels.
    There is no arbitrary limit to the depth of nesting.
    """
    def __init__(self, name, level=NOTSET):
        """
        Initialize the logger with a name and an optional level.
        """
        Filterer.__init__(self)
        self.name = name
        self.level = _checkLevel(level)
        self.parent = None
        self.propagate = True
        self.handlers = []
        self.disabled = False

    def setLevel(self, level):
        """
        Set the logging level of this logger.  level must be an int or a str.
        """
        self.level = _checkLevel(level)

    def debug(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'DEBUG'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.debug("Houston, we have a %s", "thorny problem", exc_info=1)
        """
        if self.isEnabledFor(DEBUG):
            self._log(DEBUG, msg, args, **kwargs)

    def info(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'INFO'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.info("Houston, we have a %s", "interesting problem", exc_info=1)
        """
        if self.isEnabledFor(INFO):
            self._log(INFO, msg, args, **kwargs)

    def warning(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'WARNING'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.warning("Houston, we have a %s", "bit of a problem", exc_info=1)
        """
        if self.isEnabledFor(WARNING):
            self._log(WARNING, msg, args, **kwargs)

    def warn(self, msg, *args, **kwargs):
        warnings.warn("The 'warn' method is deprecated, "
            "use 'warning' instead", DeprecationWarning, 2)
        self.warning(msg, *args, **kwargs)

    def error(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'ERROR'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.error("Houston, we have a %s", "major problem", exc_info=1)
        """
        if self.isEnabledFor(ERROR):
            self._log(ERROR, msg, args, **kwargs)

    def exception(self, msg, *args, **kwargs):
        """
        Convenience method for logging an ERROR with exception information.
        """
        kwargs['exc_info'] = True
        self.error(msg, *args, **kwargs)

    def critical(self, msg, *args, **kwargs):
        """
        Log 'msg % args' with severity 'CRITICAL'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.critical("Houston, we have a %s", "major disaster", exc_info=1)
        """
        if self.isEnabledFor(CRITICAL):
            self._log(CRITICAL, msg, args, **kwargs)

    fatal = critical

    def log(self, level, msg, *args, **kwargs):
        """
        Log 'msg % args' with the integer severity 'level'.

        To pass exception information, use the keyword argument exc_info with
        a true value, e.g.

        logger.log(level, "We have a %s", "mysterious problem", exc_info=1)
        """
        if not isinstance(level, int):
            if raiseExceptions:
                raise TypeError("level must be an integer")
            else:
                return
        if self.isEnabledFor(level):
            self._log(level, msg, args, **kwargs)

    def findCaller(self, stack_info=False):
        """
        Find the stack frame of the caller so that we can note the source
        file name, line number and function name.
        """
        f = currentframe()
        #On some versions of IronPython, currentframe() returns None if
        #IronPython isn't run with -X:Frames.
        if f is not None:
            f = f.f_back
        rv = "(unknown file)", 0, "(unknown function)", None
        while hasattr(f, "f_code"):
            co = f.f_code
            filename = os.path.normcase(co.co_filename)
            if filename == _srcfile:
                f = f.f_back
                continue
            sinfo = None
            if stack_info:
                sio = io.StringIO()
                sio.write('Stack (most recent call last):\n')
                traceback.print_stack(f, file=sio)
                sinfo = sio.getvalue()
                if sinfo[-1] == '\n':
                    sinfo = sinfo[:-1]
                sio.close()
            rv = (co.co_filename, f.f_lineno, co.co_name, sinfo)
            break
        return rv

    def makeRecord(self, name, level, fn, lno, msg, args, exc_info,
                   func=None, extra=None, sinfo=None):
        """
        A factory method which can be overridden in subclasses to create
        specialized LogRecords.
        """
        rv = _logRecordFactory(name, level, fn, lno, msg, args, exc_info, func,
                             sinfo)
        if extra is not None:
            for key in extra:
                if (key in ["message", "asctime"]) or (key in rv.__dict__):
                    raise KeyError("Attempt to overwrite %r in LogRecord" % key)
                rv.__dict__[key] = extra[key]
        return rv

    def _log(self, level, msg, args, exc_info=None, extra=None, stack_info=False):
        """
        Low-level logging routine which creates a LogRecord and then calls
        all the handlers of this logger to handle the record.
        """
        sinfo = None
        if _srcfile:
            #IronPython doesn't track Python frames, so findCaller raises an
            #exception on some versions of IronPython. We trap it here so that
            #IronPython can use logging.
            try:
                fn, lno, func, sinfo = self.findCaller(stack_info)
            except ValueError: # pragma: no cover
                fn, lno, func = "(unknown file)", 0, "(unknown function)"
        else: # pragma: no cover
            fn, lno, func = "(unknown file)", 0, "(unknown function)"
        if exc_info:
            if not isinstance(exc_info, tuple):
                exc_info = sys.exc_info()
        record = self.makeRecord(self.name, level, fn, lno, msg, args,
                                 exc_info, func, extra, sinfo)
        self.handle(record)

    def handle(self, record):
        """
        Call the handlers for the specified record.

        This method is used for unpickled records received from a socket, as
        well as those created locally. Logger-level filtering is applied.
        """
        if (not self.disabled) and self.filter(record):
            self.callHandlers(record)

    def addHandler(self, hdlr):
        """
        Add the specified handler to this logger.
        """
        _acquireLock()
        try:
            if not (hdlr in self.handlers):
                self.handlers.append(hdlr)
        finally:
            _releaseLock()

    def removeHandler(self, hdlr):
        """
        Remove the specified handler from this logger.
        """
        _acquireLock()
        try:
            if hdlr in self.handlers:
                self.handlers.remove(hdlr)
        finally:
            _releaseLock()

    def hasHandlers(self):
        """
        See if this logger has any handlers configured.

        Loop through all handlers for this logger and its parents in the
        logger hierarchy. Return True if a handler was found, else False.
        Stop searching up the hierarchy whenever a logger with the "propagate"
        attribute set to zero is found - that will be the last logger which
        is checked for the existence of handlers.
        """
        c = self
        rv = False
        while c:
            if c.handlers:
                rv = True
                break
            if not c.propagate:
                break
            else:
                c = c.parent
        return rv

    def callHandlers(self, record):
        """
        Pass a record to all relevant handlers.

        Loop through all handlers for this logger and its parents in the
        logger hierarchy. If no handler was found, output a one-off error
        message to sys.stderr. Stop searching up the hierarchy whenever a
        logger with the "propagate" attribute set to zero is found - that
        will be the last logger whose handlers are called.
        """
        c = self
        found = 0
        while c:
            for hdlr in c.handlers:
                found = found + 1
                if record.levelno >= hdlr.level:
                    hdlr.handle(record)
            if not c.propagate:
                c = None    #break out
            else:
                c = c.parent
        if (found == 0):
            if lastResort:
                if record.levelno >= lastResort.level:
                    lastResort.handle(record)
            elif raiseExceptions and not self.manager.emittedNoHandlerWarning:
                sys.stderr.write("No handlers could be found for logger"
                                 " \"%s\"\n" % self.name)
                self.manager.emittedNoHandlerWarning = True

    def getEffectiveLevel(self):
        """
        Get the effective level for this logger.

        Loop through this logger and its parents in the logger hierarchy,
        looking for a non-zero logging level. Return the first one found.
        """
        logger = self
        while logger:
            if logger.level:
                return logger.level
            logger = logger.parent
        return NOTSET

    def isEnabledFor(self, level):
        """
        Is this logger enabled for level 'level'?
        """
        if self.manager.disable >= level:
            return False
        return level >= self.getEffectiveLevel()

    def getChild(self, suffix):
        """
        Get a logger which is a descendant to this one.

        This is a convenience method, such that

        logging.getLogger('abc').getChild('def.ghi')

        is the same as

        logging.getLogger('abc.def.ghi')

        It's useful, for example, when the parent logger is named using
        __name__ rather than a literal string.
        """
        if self.root is not self:
            suffix = '.'.join((self.name, suffix))
        return self.manager.getLogger(suffix)

class RootLogger(Logger):
    """
    A root logger is not that different to any other logger, except that
    it must have a logging level and there is only one instance of it in
    the hierarchy.
    """
    def __init__(self, level):
        """
        Initialize the logger with the name "root".
        """
        Logger.__init__(self, "root", level)

_loggerClass = Logger

class LoggerAdapter(object):
    """
    An adapter for loggers which makes it easier to specify contextual
    information in logging output.
    """

    def __init__(self, logger, extra):
        """
        Initialize the adapter with a logger and a dict-like object which
        provides contextual information. This constructor signature allows
        easy stacking of LoggerAdapters, if so desired.

        You can effectively pass keyword arguments as shown in the
        following example:

        adapter = LoggerAdapter(someLogger, dict(p1=v1, p2="v2"))
        """
        self.logger = logger
        self.extra = extra

    def process(self, msg, kwargs):
        """
        Process the logging message and keyword arguments passed in to
        a logging call to insert contextual information. You can either
        manipulate the message itself, the keyword args or both. Return
        the message and kwargs modified (or not) to suit your needs.

        Normally, you'll only need to override this one method in a
        LoggerAdapter subclass for your specific needs.
        """
        kwargs["extra"] = self.extra
        return msg, kwargs

    #
    # Boilerplate convenience methods
    #
    def debug(self, msg, *args, **kwargs):
        """
        Delegate a debug call to the underlying logger.
        """
        self.log(DEBUG, msg, *args, **kwargs)

    def info(self, msg, *args, **kwargs):
        """
        Delegate an info call to the underlying logger.
        """
        self.log(INFO, msg, *args, **kwargs)

    def warning(self, msg, *args, **kwargs):
        """
        Delegate a warning call to the underlying logger.
        """
        self.log(WARNING, msg, *args, **kwargs)

    def warn(self, msg, *args, **kwargs):
        warnings.warn("The 'warn' method is deprecated, "
            "use 'warning' instead", DeprecationWarning, 2)
        self.warning(msg, *args, **kwargs)

    def error(self, msg, *args, **kwargs):
        """
        Delegate an error call to the underlying logger.
        """
        self.log(ERROR, msg, *args, **kwargs)

    def exception(self, msg, *args, **kwargs):
        """
        Delegate an exception call to the underlying logger.
        """
        kwargs["exc_info"] = True
        self.log(ERROR, msg, *args, **kwargs)

    def critical(self, msg, *args, **kwargs):
        """
        Delegate a critical call to the underlying logger.
        """
        self.log(CRITICAL, msg, *args, **kwargs)

    def log(self, level, msg, *args, **kwargs):
        """
        Delegate a log call to the underlying logger, after adding
        contextual information from this adapter instance.
        """
        if self.isEnabledFor(level):
            msg, kwargs = self.process(msg, kwargs)
            self.logger._log(level, msg, args, **kwargs)

    def isEnabledFor(self, level):
        """
        Is this logger enabled for level 'level'?
        """
        if self.logger.manager.disable >= level:
            return False
        return level >= self.getEffectiveLevel()

    def setLevel(self, level):
        """
        Set the specified level on the underlying logger.
        """
        self.logger.setLevel(level)

    def getEffectiveLevel(self):
        """
        Get the effective level for the underlying logger.
        """
        return self.logger.getEffectiveLevel()

    def hasHandlers(self):
        """
        See if the underlying logger has any handlers.
        """
        return self.logger.hasHandlers()

root = RootLogger(WARNING)
Logger.root = root
Logger.manager = Manager(Logger.root)

#---------------------------------------------------------------------------
# Configuration classes and functions
#---------------------------------------------------------------------------

def basicConfig(**kwargs):
    """
    Do basic configuration for the logging system.

    This function does nothing if the root logger already has handlers
    configured. It is a convenience method intended for use by simple scripts
    to do one-shot configuration of the logging package.

    The default behaviour is to create a StreamHandler which writes to
    sys.stderr, set a formatter using the BASIC_FORMAT format string, and
    add the handler to the root logger.

    A number of optional keyword arguments may be specified, which can alter
    the default behaviour.

    filename  Specifies that a FileHandler be created, using the specified
              filename, rather than a StreamHandler.
    filemode  Specifies the mode to open the file, if filename is specified
              (if filemode is unspecified, it defaults to 'a').
    format    Use the specified format string for the handler.
    datefmt   Use the specified date/time format.
    style     If a format string is specified, use this to specify the
              type of format string (possible values '%', '{', '$', for
              %-formatting, :meth:`str.format` and :class:`string.Template`
              - defaults to '%').
    level     Set the root logger level to the specified level.
    stream    Use the specified stream to initialize the StreamHandler. Note
              that this argument is incompatible with 'filename' - if both
              are present, 'stream' is ignored.
    handlers  If specified, this should be an iterable of already created
              handlers, which will be added to the root handler. Any handler
              in the list which does not have a formatter assigned will be
              assigned the formatter created in this function.

    Note that you could specify a stream created using open(filename, mode)
    rather than passing the filename and mode in. However, it should be
    remembered that StreamHandler does not close its stream (since it may be
    using sys.stdout or sys.stderr), whereas FileHandler closes its stream
    when the handler is closed.

    .. versionchanged:: 3.2
       Added the ``style`` parameter.

    .. versionchanged:: 3.3
       Added the ``handlers`` parameter. A ``ValueError`` is now thrown for
       incompatible arguments (e.g. ``handlers`` specified together with
       ``filename``/``filemode``, or ``filename``/``filemode`` specified
       together with ``stream``, or ``handlers`` specified together with
       ``stream``.
    """
    # Add thread safety in case someone mistakenly calls
    # basicConfig() from multiple threads
    _acquireLock()
    try:
        if len(root.handlers) == 0:
            handlers = kwargs.pop("handlers", None)
            if handlers is None:
                if "stream" in kwargs and "filename" in kwargs:
                    raise ValueError("'stream' and 'filename' should not be "
                                     "specified together")
            else:
                if "stream" in kwargs or "filename" in kwargs:
                    raise ValueError("'stream' or 'filename' should not be "
                                     "specified together with 'handlers'")
            if handlers is None:
                filename = kwargs.pop("filename", None)
                if filename:
                    mode = kwargs.pop("filemode", 'a')
                    h = FileHandler(filename, mode)
                else:
                    stream = kwargs.pop("stream", None)
                    h = StreamHandler(stream)
                handlers = [h]
            dfs = kwargs.pop("datefmt", None)
            style = kwargs.pop("style", '%')
            if style not in _STYLES:
                raise ValueError('Style must be one of: %s' % ','.join(
                                 _STYLES.keys()))
            fs = kwargs.pop("format", _STYLES[style][1])
            fmt = Formatter(fs, dfs, style)
            for h in handlers:
                if h.formatter is None:
                    h.setFormatter(fmt)
                root.addHandler(h)
            level = kwargs.pop("level", None)
            if level is not None:
                root.setLevel(level)
            if kwargs:
                keys = ', '.join(kwargs.keys())
                raise ValueError('Unrecognised argument(s): %s' % keys)
    finally:
        _releaseLock()

#---------------------------------------------------------------------------
# Utility functions at module level.
# Basically delegate everything to the root logger.
#---------------------------------------------------------------------------

def getLogger(name=None):
    """
    Return a logger with the specified name, creating it if necessary.

    If no name is specified, return the root logger.
    """
    if name:
        return Logger.manager.getLogger(name)
    else:
        return root

def critical(msg, *args, **kwargs):
    """
    Log a message with severity 'CRITICAL' on the root logger. If the logger
    has no handlers, call basicConfig() to add a console handler with a
    pre-defined format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.critical(msg, *args, **kwargs)

fatal = critical

def error(msg, *args, **kwargs):
    """
    Log a message with severity 'ERROR' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.error(msg, *args, **kwargs)

def exception(msg, *args, **kwargs):
    """
    Log a message with severity 'ERROR' on the root logger, with exception
    information. If the logger has no handlers, basicConfig() is called to add
    a console handler with a pre-defined format.
    """
    kwargs['exc_info'] = True
    error(msg, *args, **kwargs)

def warning(msg, *args, **kwargs):
    """
    Log a message with severity 'WARNING' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.warning(msg, *args, **kwargs)

def warn(msg, *args, **kwargs):
    warnings.warn("The 'warn' function is deprecated, "
        "use 'warning' instead", DeprecationWarning, 2)
    warning(msg, *args, **kwargs)

def info(msg, *args, **kwargs):
    """
    Log a message with severity 'INFO' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.info(msg, *args, **kwargs)

def debug(msg, *args, **kwargs):
    """
    Log a message with severity 'DEBUG' on the root logger. If the logger has
    no handlers, call basicConfig() to add a console handler with a pre-defined
    format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.debug(msg, *args, **kwargs)

def log(level, msg, *args, **kwargs):
    """
    Log 'msg % args' with the integer severity 'level' on the root logger. If
    the logger has no handlers, call basicConfig() to add a console handler
    with a pre-defined format.
    """
    if len(root.handlers) == 0:
        basicConfig()
    root.log(level, msg, *args, **kwargs)

def disable(level):
    """
    Disable all logging calls of severity 'level' and below.
    """
    root.manager.disable = level

def shutdown(handlerList=_handlerList):
    """
    Perform any cleanup actions in the logging system (e.g. flushing
    buffers).

    Should be called at application exit.
    """
    for wr in reversed(handlerList[:]):
        #errors might occur, for example, if files are locked
        #we just ignore them if raiseExceptions is not set
        try:
            h = wr()
            if h:
                try:
                    h.acquire()
                    h.flush()
                    h.close()
                except (OSError, ValueError):
                    # Ignore errors which might be caused
                    # because handlers have been closed but
                    # references to them are still around at
                    # application exit.
                    pass
                finally:
                    h.release()
        except: # ignore everything, as we're shutting down
            if raiseExceptions:
                raise
            #else, swallow

#Let's try and shutdown automatically on application exit...
import atexit
atexit.register(shutdown)

# Null handler

class NullHandler(Handler):
    """
    This handler does nothing. It's intended to be used to avoid the
    "No handlers could be found for logger XXX" one-off warning. This is
    important for library code, which may contain code to log events. If a user
    of the library does not configure logging, the one-off warning might be
    produced; to avoid this, the library developer simply needs to instantiate
    a NullHandler and add it to the top-level logger of the library module or
    package.
    """
    def handle(self, record):
        """Stub."""

    def emit(self, record):
        """Stub."""

    def createLock(self):
        self.lock = None

# Warnings integration

_warnings_showwarning = None

def _showwarning(message, category, filename, lineno, file=None, line=None):
    """
    Implementation of showwarnings which redirects to logging, which will first
    check to see if the file parameter is None. If a file is specified, it will
    delegate to the original warnings implementation of showwarning. Otherwise,
    it will call warnings.formatwarning and will log the resulting string to a
    warnings logger named "py.warnings" with level logging.WARNING.
    """
    if file is not None:
        if _warnings_showwarning is not None:
            _warnings_showwarning(message, category, filename, lineno, file, line)
    else:
        s = warnings.formatwarning(message, category, filename, lineno, line)
        logger = getLogger("py.warnings")
        if not logger.handlers:
            logger.addHandler(NullHandler())
        logger.warning("%s", s)

def captureWarnings(capture):
    """
    If capture is true, redirect all warnings to the logging package.
    If capture is False, ensure that warnings are not redirected to logging
    but to their original destinations.
    """
    global _warnings_showwarning
    if capture:
        if _warnings_showwarning is None:
            _warnings_showwarning = warnings.showwarning
            warnings.showwarning = _showwarning
    else:
        if _warnings_showwarning is not None:
            warnings.showwarning = _warnings_showwarning
            _warnings_showwarning = None
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  Source code for array_split.split_test

"""
========================================
The :mod:`array_split.split_test` Module
========================================

.. currentmodule:: array_split.split_test

Module defining :mod:`array_split.split` unit-tests.
Execute as::

   python -m array_split.split_tests



Classes
=======

.. autosummary::
   :toctree: generated/

   SplitTest - :obj:`unittest.TestCase` for :mod:`array_split.split` functions.


"""
from __future__ import absolute_import
from .license import license as _license, copyright as _copyright
import array_split.unittest as _unittest
import array_split.logging as _logging
import array_split as _array_split

import numpy as _np

from .split import ShapeSplitter, array_split, shape_split
from .split import calculate_num_slices_per_axis, shape_factors
from .split import calculate_tile_shape_for_max_bytes
from .split import ARRAY_BOUNDS, NO_BOUNDS

__author__ = "Shane J. Latham"
__license__ = _license()
__copyright__ = _copyright()
__version__ = _array_split.__version__


[docs]class SplitTest(_unittest.TestCase):
    """
    :obj:`unittest.TestCase` for :mod:`array_split.split` functions.
    """

    #: Class attribute for :obj:`logging.Logger` logging.
    logger = _logging.getLogger(__name__ + ".SplitTest")

[docs]    def test_shape_factors(self):
        """
        Tests for :func:`array_split.split.shape_factors`.
        """
        f = shape_factors(4, 2)
        self.assertTrue(_np.all(f == 2))

        f = shape_factors(4, 1)
        self.assertTrue(_np.all(f == 4))

        f = shape_factors(5, 2)
        self.assertTrue(_np.all(f == [1, 5]))

        f = shape_factors(6, 2)
        self.assertTrue(_np.all(f == [2, 3]))

        f = shape_factors(6, 3)
        self.assertTrue(_np.all(f == [1, 2, 3]))


[docs]    def test_calculate_num_slices_per_axis(self):
        """
        Tests for :func:`array_split.split.calculate_num_slices_per_axis`.
        """

        spa = calculate_num_slices_per_axis([0, ], 5)
        self.assertEqual(1, len(spa))
        self.assertTrue(_np.all(spa == 5))

        spa = calculate_num_slices_per_axis([2, 0], 4)
        self.assertEqual(2, len(spa))
        self.assertTrue(_np.all(spa == 2))

        spa = calculate_num_slices_per_axis([0, 2], 4)
        self.assertEqual(2, len(spa))
        self.assertTrue(_np.all(spa == 2))

        spa = calculate_num_slices_per_axis([0, 0], 4)
        self.assertEqual(2, len(spa))
        self.assertTrue(_np.all(spa == 2))

        spa = calculate_num_slices_per_axis([0, 0], 16)
        self.assertEqual(2, len(spa))
        self.assertTrue(_np.all(spa == 4))

        spa = calculate_num_slices_per_axis([0, 0, 0], 8)
        self.assertEqual(3, len(spa))
        self.assertTrue(_np.all(spa == 2))

        spa = calculate_num_slices_per_axis([0, 1, 0], 8)
        self.assertEqual(3, len(spa))
        self.assertTrue(_np.all(spa == [4, 1, 2]))

        spa = calculate_num_slices_per_axis([0, 1, 0], 17)
        self.assertEqual(3, len(spa))
        self.assertTrue(_np.all(spa == [17, 1, 1]))

        spa = calculate_num_slices_per_axis([0, 1, 0], 15, [1, _np.inf, _np.inf])
        self.assertEqual(3, len(spa))
        self.assertTrue(_np.all(spa == [1, 1, 15]))


[docs]    def test_calculate_tile_shape_for_max_bytes_1d(self):
        """
        Test case for :func:`array_split.split.calculate_tile_shape_for_max_bytes`,
        where :samp:`array_shape` parameter is 1D, i.e. of the form :samp:`(N,)`.
        """
        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=1,
                max_tile_bytes=1024
            )
        self.assertSequenceEqual((512,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=1,
                max_tile_bytes=1024,
                sub_tile_shape=[64, ]
            )
        self.assertSequenceEqual((512,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=1,
                max_tile_bytes=1024,
                sub_tile_shape=[26, ]
            )
        self.assertSequenceEqual((260,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=1,
                max_tile_bytes=512
            )
        self.assertSequenceEqual((512,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=2,
                max_tile_bytes=512,
            )
        self.assertSequenceEqual((256,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=2,
                max_tile_bytes=512,
                sub_tile_shape=[32, ]
            )
        self.assertSequenceEqual((256,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=2,
                max_tile_bytes=512,
                sub_tile_shape=[60, ]
            )
        self.assertSequenceEqual((180,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=1,
                max_tile_bytes=512,
                halo=1
            )
        self.assertSequenceEqual((256,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=1,
                max_tile_bytes=514,
                halo=1
            )
        self.assertSequenceEqual((512,), tile_shape)

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512,),
                array_itemsize=2,
                max_tile_bytes=511
            )
        self.assertSequenceEqual((171,), tile_shape)


[docs]    def test_calculate_tile_shape_for_max_bytes_2d(self):
        """
        Test case for :func:`array_split.split.calculate_tile_shape_for_max_bytes`,
        where :samp:`array_shape` parameter is 2D, i.e. of the form :samp:`(H,W)`.
        """
        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 512),
                array_itemsize=1,
                max_tile_bytes=512**2
            )
        self.assertSequenceEqual((512, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 512),
                array_itemsize=1,
                max_tile_bytes=512**2 - 1
            )
        self.assertSequenceEqual((256, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(513, 512),
                array_itemsize=1,
                max_tile_bytes=512**2 - 1
            )
        self.assertSequenceEqual((257, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 512),
                array_itemsize=1,
                max_tile_bytes=512**2 // 2
            )
        self.assertSequenceEqual((256, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 512),
                array_itemsize=2,
                max_tile_bytes=512**2 // 2
            )
        self.assertSequenceEqual((128, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 512),
                array_itemsize=2,
                max_tile_bytes=512**2 // 2,
                sub_tile_shape=(32, 64)
            )
        self.assertSequenceEqual((128, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 512),
                array_itemsize=1,
                max_tile_bytes=512**2 // 2,
                sub_tile_shape=(30, 64)
            )
        self.assertSequenceEqual((180, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 512),
                array_itemsize=2,
                max_tile_bytes=512**2 // 2,
                sub_tile_shape=(30, 64)
            )
        self.assertSequenceEqual((120, 512), tile_shape.tolist())

        tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=(512, 1024),
                array_itemsize=1,
                max_tile_bytes=512**2,
                sub_tile_shape=(30, 60)
            )
        self.assertSequenceEqual((180, 540), tile_shape.tolist())


[docs]    def test_array_split(self):
        """
        Test for case for :func:`array_split.split.array_split`.
        """
        x = _np.arange(9.0)
        self.assertArraySplitEqual(
            _np.array_split(x, 3),
            array_split(x, 3)
        )
        self.assertArraySplitEqual(
            _np.array_split(x, 4),
            array_split(x, 4)
        )
        idx = [2, 3, 5, ]
        self.assertArraySplitEqual(
            _np.array_split(x, idx),
            array_split(x, idx)
        )

        x = _np.arange(32)
        x = x.reshape((4, 8))
        self.logger.info("_np.array_split(x, 3, axis=0) = \n%s", _np.array_split(x, 3, axis=0))
        self.logger.info(
            "array_split.split.array_split(x, 3, axis=0) = \n%s", array_split(x, 3, axis=0)
        )
        self.assertArraySplitEqual(
            _np.array_split(x, 3, axis=0),
            array_split(x, 3, axis=0)
        )

        self.logger.info("_np.array_split(x, 3, axis=1) = \n%s", _np.array_split(x, 3, axis=1))
        self.logger.info(
            "array_split.split.array_split(x, 3, axis=1) = \n%s", array_split(x, 3, axis=1)
        )
        self.assertArraySplitEqual(
            _np.array_split(x, 3, axis=1),
            array_split(x, 3, axis=1)
        )

        self.logger.info("_np.array_split(x, 8, axis=0) = \n%s", _np.array_split(x, 8, axis=0))
        self.assertArraySplitEqual(
            _np.array_split(x, 8, axis=0),
            array_split(x, 8, axis=0)
        )

        x = _np.arange(0, 64)
        x = x.reshape((4, 16))
        self.assertArraySplitEqual(
            _np.array_split(x, [3, 8, 12], axis=1),
            array_split(x, [3, 8, 12], axis=1)
        )

        x = _np.arange(0, 512, dtype="int16")
        self.assertArraySplitEqual(
            [_np.arange(0, 256), _np.arange(256, 512)],
            array_split(x, max_tile_bytes=512)
        )


[docs]    def test_split_by_per_axis_indices(self):
        """
        Test for case for splitting by specified
        indices::

           ShapeSplitter(array_shape=(10, 4), indices_or_sections=[[2, 6, 8], ]).calculate_split()


        """
        splitter = ShapeSplitter((10, 4), [[2, 6, 8], ])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [4, 1]))
        self.assertEqual(slice(0, 2), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(2, 6), split[1, 0][0])  # axis 0 slice
        self.assertEqual(slice(6, 8), split[2, 0][0])  # axis 0 slice
        self.assertEqual(slice(8, 10), split[3, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 4), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(0, 4), split[1, 0][1])  # axis 1 slice
        self.assertEqual(slice(0, 4), split[2, 0][1])  # axis 1 slice
        self.assertEqual(slice(0, 4), split[3, 0][1])  # axis 1 slice

        splitter = ShapeSplitter((10, 13), [None, [2, 5, 8], ])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [1, 4]))
        self.assertEqual(slice(0, 10), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 10), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(0, 10), split[0, 2][0])  # axis 0 slice
        self.assertEqual(slice(0, 10), split[0, 3][0])  # axis 0 slice
        self.assertEqual(slice(0, 2), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(2, 5), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(5, 8), split[0, 2][1])  # axis 1 slice
        self.assertEqual(slice(8, 13), split[0, 3][1])  # axis 1 slice

        splitter = ShapeSplitter((10, 4), [[2, 6], [2, ]])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [3, 2]))
        self.assertEqual(slice(0, 2), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(2, 6), split[1, 0][0])  # axis 0 slice
        self.assertEqual(slice(6, 10), split[2, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 2), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(2, 6), split[1, 1][0])  # axis 0 slice
        self.assertEqual(slice(6, 10), split[2, 1][0])  # axis 0 slice

        self.assertEqual(slice(0, 2), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(0, 2), split[1, 0][1])  # axis 1 slice
        self.assertEqual(slice(0, 2), split[2, 0][1])  # axis 1 slice
        self.assertEqual(slice(2, 4), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(2, 4), split[1, 1][1])  # axis 1 slice
        self.assertEqual(slice(2, 4), split[2, 1][1])  # axis 1 slice

        splitter = ShapeSplitter((10,), [[2, 6, 8], ])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [4, ]))
        self.assertEqual(slice(0, 2), split[0][0])  # axis 0 slice
        self.assertEqual(slice(2, 6), split[1][0])  # axis 0 slice
        self.assertEqual(slice(6, 8), split[2][0])  # axis 0 slice
        self.assertEqual(slice(8, 10), split[3][0])  # axis 0 slice


[docs]    def test_split_by_num_slices(self):
        """
        Test for case for splitting by number of
        slice elements::

           ShapeSplitter(array_shape=(10, 13), indices_or_sections=3).calculate_split()
           ShapeSplitter(array_shape=(10, 13), axis=[2, 3]).calculate_split()


        """
        splitter = ShapeSplitter((10,), 3)
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [3, ]))
        self.assertEqual(slice(0, 4), split[0][0])  # axis 0 slice
        self.assertEqual(slice(4, 7), split[1][0])  # axis 0 slice
        self.assertEqual(slice(7, 10), split[2][0])  # axis 0 slice

        splitter = ShapeSplitter((10,), axis=[3, ])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [3, ]))
        self.assertEqual(slice(0, 4), split[0][0])  # axis 0 slice
        self.assertEqual(slice(4, 7), split[1][0])  # axis 0 slice
        self.assertEqual(slice(7, 10), split[2][0])  # axis 0 slice

        splitter = ShapeSplitter((10,), 3, axis=[3, ])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [3, ]))
        self.assertEqual(slice(0, 4), split[0][0])  # axis 0 slice
        self.assertEqual(slice(4, 7), split[1][0])  # axis 0 slice
        self.assertEqual(slice(7, 10), split[2][0])  # axis 0 slice

        splitter = ShapeSplitter((10,), 3, axis=[0, ])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [3, ]))
        self.assertEqual(slice(0, 4), split[0][0])  # axis 0 slice
        self.assertEqual(slice(4, 7), split[1][0])  # axis 0 slice
        self.assertEqual(slice(7, 10), split[2][0])  # axis 0 slice

        splitter = ShapeSplitter((10,), 2, axis=[0, ])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [2, ]))
        self.assertEqual(slice(0, 5), split[0][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1][0])  # axis 0 slice

        splitter = ShapeSplitter((10, 13), 4, axis=[1, 0])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [1, 4]))
        self.assertEqual(slice(0, 10), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 10), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(0, 10), split[0, 2][0])  # axis 0 slice
        self.assertEqual(slice(0, 10), split[0, 3][0])  # axis 0 slice
        self.assertEqual(slice(0, 4), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(4, 7), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(7, 10), split[0, 2][1])  # axis 1 slice
        self.assertEqual(slice(10, 13), split[0, 3][1])  # axis 1 slice

        splitter = ShapeSplitter((10, 13), axis=[2, 2])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [2, 2]))
        self.assertEqual(slice(0, 5), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 5), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 0][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 1][0])  # axis 0 slice
        self.assertEqual(slice(0, 7), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(0, 7), split[1, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[1, 1][1])  # axis 1 slice

        splitter = ShapeSplitter((10, 13), 4, axis=[2, 2])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [2, 2]))
        self.assertEqual(slice(0, 5), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 5), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 0][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 1][0])  # axis 0 slice
        self.assertEqual(slice(0, 7), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(0, 7), split[1, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[1, 1][1])  # axis 1 slice

        splitter = ShapeSplitter((10, 13), 4, axis=[0, 2])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [2, 2]))
        self.assertEqual(slice(0, 5), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 5), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 0][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 1][0])  # axis 0 slice
        self.assertEqual(slice(0, 7), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(0, 7), split[1, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[1, 1][1])  # axis 1 slice

        splitter = ShapeSplitter((10, 13), 4, axis=[2, 0])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [2, 2]))
        self.assertEqual(slice(0, 5), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 5), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 0][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 1][0])  # axis 0 slice
        self.assertEqual(slice(0, 7), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(0, 7), split[1, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[1, 1][1])  # axis 1 slice

        splitter = ShapeSplitter((10, 13), 4, axis=[0, 0])
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertTrue(_np.all(_np.array(split.shape) == [2, 2]))
        self.assertEqual(slice(0, 5), split[0, 0][0])  # axis 0 slice
        self.assertEqual(slice(0, 5), split[0, 1][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 0][0])  # axis 0 slice
        self.assertEqual(slice(5, 10), split[1, 1][0])  # axis 0 slice
        self.assertEqual(slice(0, 7), split[0, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[0, 1][1])  # axis 1 slice
        self.assertEqual(slice(0, 7), split[1, 0][1])  # axis 1 slice
        self.assertEqual(slice(7, 13), split[1, 1][1])  # axis 1 slice


[docs]    def test_calculate_split_by_tile_shape_1d(self):
        splitter = ShapeSplitter((10, ), tile_shape=(3,))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((4,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 3),), (slice(3, 6),), (slice(6, 9),), (slice(9, 10),)],
            split.tolist()
        )

        splitter = ShapeSplitter((10, ), tile_shape=(4,))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((3,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 4),), (slice(4, 8),), (slice(8, 10),)],
            split.tolist()
        )

        splitter = ShapeSplitter((10, ), tile_shape=(5,))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((2,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 5),), (slice(5, 10),)],
            split.tolist()
        )

        splitter = ShapeSplitter((10, ), tile_shape=(10,))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((1,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 10),)],
            split.tolist()
        )

        splitter = ShapeSplitter((10, ), tile_shape=(11,))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((1,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 10),)],
            split.tolist()
        )


[docs]    def test_calculate_split_by_tile_shape_2d(self):
        splitter = ShapeSplitter((10, 17), tile_shape=(3, 8))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((4, 3), split.shape)
        self.assertSequenceEqual(
            shape_split(splitter.array_shape, [[3, 6, 9], [8, 16]]).flatten().tolist(),
            split.flatten().tolist()
        )

        splitter = ShapeSplitter((10, 17), tile_shape=(2, 9))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((5, 2), split.shape)
        self.assertSequenceEqual(
            shape_split(splitter.array_shape, [[2, 4, 6, 8], [9, ]]).flatten().tolist(),
            split.flatten().tolist()
        )


[docs]    def test_calculate_split_by_tile_max_bytes_1d(self):
        splitter = ShapeSplitter((512, ), max_tile_bytes=256, array_itemsize=1)
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((2,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 256),), (slice(256, 512),)],
            split.tolist()
        )

        splitter = ShapeSplitter((512, ), max_tile_bytes=256, array_itemsize=2)
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((4,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 128),), (slice(128, 256),), (slice(256, 384),), (slice(384, 512),)],
            split.tolist()
        )

        splitter = ShapeSplitter((512, ), max_tile_bytes=511, array_itemsize=2)
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((3,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 171),), (slice(171, 342),), (slice(342, 512),)],
            split.tolist()
        )

        splitter = ShapeSplitter((512, ), max_tile_bytes=256, array_itemsize=1, halo=1)
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((3,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 172),), (slice(170, 343),), (slice(341, 512),)],
            split.tolist()
        )

        splitter = \
            ShapeSplitter((512, ), max_tile_bytes=256, array_itemsize=1, max_tile_shape=(128,))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((4,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 128),), (slice(128, 256),), (slice(256, 384),), (slice(384, 512),)],
            split.tolist()
        )

        splitter = \
            ShapeSplitter((512, ), max_tile_bytes=256, array_itemsize=1, sub_tile_shape=(130,))
        split = splitter.calculate_split()
        self.logger.info("split.shape = %s", split.shape)
        self.logger.info("split =\n%s", split)
        self.assertSequenceEqual((4,), split.shape)
        self.assertSequenceEqual(
            [(slice(0, 130),), (slice(130, 260),), (slice(260, 390),), (slice(390, 512),)],
            split.tolist()
        )


[docs]    def test_calculate_split_with_array_start_1d(self):
        split = shape_split((10,), 2, array_start=(0,))
        self.assertSequenceEqual(
            [(slice(0, 5),), (slice(5, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 2, array_start=(32,))
        self.assertSequenceEqual(
            [(slice(32, 37),), (slice(37, 42),)],
            split.tolist()
        )


[docs]    def test_calculate_split_with_array_start_2d(self):
        split = shape_split((10, 12), axis=(2, 2), array_start=(0, 0))
        self.assertSequenceEqual(
            [
                [(slice(0, 5), slice(0, 6)), (slice(0, 5), slice(6, 12))],
                [(slice(5, 10), slice(0, 6)), (slice(5, 10), slice(6, 12))]
            ],
            split.tolist()
        )

        split = shape_split((10, 12), axis=(2, 2), array_start=(32, 16))
        self.assertSequenceEqual(
            [
                [(slice(32, 37), slice(16, 22)), (slice(32, 37), slice(22, 28))],
                [(slice(37, 42), slice(16, 22)), (slice(37, 42), slice(22, 28))]
            ],
            split.tolist()
        )


[docs]    def test_calculate_split_with_halo_1d(self):
        split = shape_split((10,), 3, halo=(0,))
        self.assertSequenceEqual(
            [(slice(0, 4),), (slice(4, 7),), (slice(7, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=(0, 0))
        self.assertSequenceEqual(
            [(slice(0, 4),), (slice(4, 7),), (slice(7, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=(1, 0))
        self.assertSequenceEqual(
            [(slice(0, 4),), (slice(3, 7),), (slice(6, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=(0, 1))
        self.assertSequenceEqual(
            [(slice(0, 5),), (slice(4, 8),), (slice(7, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=(1, 1))
        self.assertSequenceEqual(
            [(slice(0, 5),), (slice(3, 8),), (slice(6, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=[(1, 2), ])
        self.assertSequenceEqual(
            [(slice(0, 6),), (slice(3, 9),), (slice(6, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=1)
        self.assertSequenceEqual(
            [(slice(0, 5),), (slice(3, 8),), (slice(6, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=1, tile_bounds_policy=ARRAY_BOUNDS)
        self.assertSequenceEqual(
            [(slice(0, 5),), (slice(3, 8),), (slice(6, 10),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=1, tile_bounds_policy=NO_BOUNDS)
        self.assertSequenceEqual(
            [(slice(-1, 5),), (slice(3, 8),), (slice(6, 11),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=((2, 3),), tile_bounds_policy=NO_BOUNDS)
        self.assertSequenceEqual(
            [(slice(-2, 7),), (slice(2, 10),), (slice(5, 13),)],
            split.tolist()
        )

        split = shape_split((10,), 3, halo=(2, 3), tile_bounds_policy=NO_BOUNDS)
        self.assertSequenceEqual(
            [(slice(-2, 7),), (slice(2, 10),), (slice(5, 13),)],
            split.tolist()
        )


[docs]    def test_calculate_split_with_halo_2d(self):
        split = shape_split((15, 13), axis=[3, 3], halo=0)
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 5), slice(0, 5)),
                    (slice(0, 5), slice(5, 9)),
                    (slice(0, 5), slice(9, 13))
                ],
                [
                    (slice(5, 10), slice(0, 5)),
                    (slice(5, 10), slice(5, 9)),
                    (slice(5, 10), slice(9, 13))
                ],
                [
                    (slice(10, 15), slice(0, 5)),
                    (slice(10, 15), slice(5, 9)),
                    (slice(10, 15), slice(9, 13))
                ],
            ],
            split.tolist()
        )

        split = shape_split((15, 13), axis=[3, 3], halo=(0, 0))
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 5), slice(0, 5)),
                    (slice(0, 5), slice(5, 9)),
                    (slice(0, 5), slice(9, 13))
                ],
                [
                    (slice(5, 10), slice(0, 5)),
                    (slice(5, 10), slice(5, 9)),
                    (slice(5, 10), slice(9, 13))
                ],
                [
                    (slice(10, 15), slice(0, 5)),
                    (slice(10, 15), slice(5, 9)),
                    (slice(10, 15), slice(9, 13))
                ],
            ],
            split.tolist()
        )

        split = shape_split((15, 13), axis=[3, 3], halo=[[0, 0], [0, 0]])
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 5), slice(0, 5)),
                    (slice(0, 5), slice(5, 9)),
                    (slice(0, 5), slice(9, 13))
                ],
                [
                    (slice(5, 10), slice(0, 5)),
                    (slice(5, 10), slice(5, 9)),
                    (slice(5, 10), slice(9, 13))
                ],
                [
                    (slice(10, 15), slice(0, 5)),
                    (slice(10, 15), slice(5, 9)),
                    (slice(10, 15), slice(9, 13))
                ],
            ],
            split.tolist()
        )

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=[[0, 0], [0, 0]],
                tile_bounds_policy=ARRAY_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 5), slice(0, 5)),
                    (slice(0, 5), slice(5, 9)),
                    (slice(0, 5), slice(9, 13))
                ],
                [
                    (slice(5, 10), slice(0, 5)),
                    (slice(5, 10), slice(5, 9)),
                    (slice(5, 10), slice(9, 13))
                ],
                [
                    (slice(10, 15), slice(0, 5)),
                    (slice(10, 15), slice(5, 9)),
                    (slice(10, 15), slice(9, 13))
                ],
            ],
            split.tolist()
        )

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=[[0, 0], [0, 0]],
                tile_bounds_policy=NO_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 5), slice(0, 5)),
                    (slice(0, 5), slice(5, 9)),
                    (slice(0, 5), slice(9, 13))
                ],
                [
                    (slice(5, 10), slice(0, 5)),
                    (slice(5, 10), slice(5, 9)),
                    (slice(5, 10), slice(9, 13))
                ],
                [
                    (slice(10, 15), slice(0, 5)),
                    (slice(10, 15), slice(5, 9)),
                    (slice(10, 15), slice(9, 13))
                ],
            ],
            split.tolist()
        )

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=1,
                tile_bounds_policy=ARRAY_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 6), slice(0, 6)),
                    (slice(0, 6), slice(4, 10)),
                    (slice(0, 6), slice(8, 13))
                ],
                [
                    (slice(4, 11), slice(0, 6)),
                    (slice(4, 11), slice(4, 10)),
                    (slice(4, 11), slice(8, 13))
                ],
                [
                    (slice(9, 15), slice(0, 6)),
                    (slice(9, 15), slice(4, 10)),
                    (slice(9, 15), slice(8, 13))
                ],
            ],
            split.tolist()
        )

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=(2, 3),
                tile_bounds_policy=ARRAY_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 7), slice(0, 8)),
                    (slice(0, 7), slice(2, 12)),
                    (slice(0, 7), slice(6, 13))
                ],
                [
                    (slice(3, 12), slice(0, 8)),
                    (slice(3, 12), slice(2, 12)),
                    (slice(3, 12), slice(6, 13))
                ],
                [
                    (slice(8, 15), slice(0, 8)),
                    (slice(8, 15), slice(2, 12)),
                    (slice(8, 15), slice(6, 13))
                ],
            ],
            split.tolist()
        )

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=[[1, 2], [2, 3]],
                tile_bounds_policy=ARRAY_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(0, 7), slice(0, 8)),
                    (slice(0, 7), slice(3, 12)),
                    (slice(0, 7), slice(7, 13))
                ],
                [
                    (slice(4, 12), slice(0, 8)),
                    (slice(4, 12), slice(3, 12)),
                    (slice(4, 12), slice(7, 13))
                ],
                [
                    (slice(9, 15), slice(0, 8)),
                    (slice(9, 15), slice(3, 12)),
                    (slice(9, 15), slice(7, 13))
                ],
            ],
            split.tolist()
        )

        # NO_BOUNDS

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=1,
                tile_bounds_policy=NO_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(-1, 6), slice(-1, 6)),
                    (slice(-1, 6), slice(4, 10)),
                    (slice(-1, 6), slice(8, 14))
                ],
                [
                    (slice(4, 11), slice(-1, 6)),
                    (slice(4, 11), slice(4, 10)),
                    (slice(4, 11), slice(8, 14))
                ],
                [
                    (slice(9, 16), slice(-1, 6)),
                    (slice(9, 16), slice(4, 10)),
                    (slice(9, 16), slice(8, 14))
                ],
            ],
            split.tolist()
        )

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=(2, 3),
                tile_bounds_policy=NO_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(-2, 7), slice(-3, 8)),
                    (slice(-2, 7), slice(2, 12)),
                    (slice(-2, 7), slice(6, 16))
                ],
                [
                    (slice(3, 12), slice(-3, 8)),
                    (slice(3, 12), slice(2, 12)),
                    (slice(3, 12), slice(6, 16))
                ],
                [
                    (slice(8, 17), slice(-3, 8)),
                    (slice(8, 17), slice(2, 12)),
                    (slice(8, 17), slice(6, 16))
                ],
            ],
            split.tolist()
        )

        split = \
            shape_split(
                (15, 13),
                axis=[3, 3],
                halo=[[1, 2], [2, 3]],
                tile_bounds_policy=NO_BOUNDS
            )
        self.assertSequenceEqual(
            [
                [
                    (slice(-1, 7), slice(-2, 8)),
                    (slice(-1, 7), slice(3, 12)),
                    (slice(-1, 7), slice(7, 16))
                ],
                [
                    (slice(4, 12), slice(-2, 8)),
                    (slice(4, 12), slice(3, 12)),
                    (slice(4, 12), slice(7, 16))
                ],
                [
                    (slice(9, 17), slice(-2, 8)),
                    (slice(9, 17), slice(3, 12)),
                    (slice(9, 17), slice(7, 16))
                ],
            ],
            split.tolist()
        )




__all__ = [s for s in dir() if not s.startswith('_')]

_unittest.main(__name__)
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  Source code for array_split.unittest

"""
======================================
The :mod:`array_split.unittest` Module
======================================

Some simple wrappers of python built-in :mod:`unittest` module
for :mod:`array_split` unit-tests.

.. currentmodule:: array_split.unittest

Classes and Functions
=====================

.. autosummary::
   :toctree: generated/

   main - Convenience command-line test-case *search and run* function.
   TestCase - Extends :obj:`unittest.TestCase` with :obj:`TestCase.assertArraySplitEqual`.

"""
from __future__ import absolute_import

import unittest as _builtin_unittest
import array_split.logging
import numpy as _np


[docs]def main(module_name, log_level=array_split.logging.DEBUG, init_logger_names=None):
    """
    Small wrapper for :func:`unittest.main` which initialises :mod:`logging.Logger` objects.
    Loads a set of tests from module and runs them;
    this is primarily for making test modules conveniently executable.
    The simplest use for this function is to include the following line at
    the end of a test module::

       array_split.unittest.main(__name__)

    If :samp:`__name__ == "__main__"`, then *discoverable* :obj:`unittest.TestCase`
    test cases are executed.
    Logging level can be explicitly set for a group of modules using::

       import logging

       array_split.unittest.main(
           __name__,
           logging.DEBUG,
           [__name__, "module_name_0", "module_name_1", "package.module_name_2"]
       )


    :type module_name: :obj:`str`
    :param module_name: If :samp:`{module_name} == "__main__"` then unit-tests
       are *discovered* and run.
    :type log_level: :obj:`int`
    :param log_level: The default logging level for all
       :obj:`array_split.logging.Logger` objects.
    :type init_logger_names: sequence of :obj:`str`
    :param init_logger_names: List of logger names to initialise
       (using :func:`array_split.logging.initialise_loggers`). If :samp:`None`,
       then the list defaults to :samp:`[{module_name}, "array_split"]`. If list
       is empty no loggers are initialised.

    """
    if module_name == "__main__":
        if (init_logger_names is None):
            init_logger_names = [module_name, "array_split"]

        if (len(init_logger_names) > 0):
            array_split.logging.initialise_loggers(
                init_logger_names, log_level=log_level)

        _builtin_unittest.main()



def _fix_docstring_for_sphinx(docstr):
    lines = docstr.split("\n")
    for i in range(len(lines)):
        if lines[i].find(" " * 8) == 0:
            lines[i] = lines[i][8:]
    return "\n".join(lines)


[docs]class TestCase(_builtin_unittest.TestCase):
    """
    Extends :obj:`unittest.TestCase` with the :meth:`assertArraySplitEqual`.
    """

[docs]    def assertArraySplitEqual(self, splt1, splt2):
        """
        Compares :obj:`list` of :obj:`numpy.ndarray` results returned by :func:`numpy.array_split`
        and :func:`array_split.split.array_split` functions.

        :type splt1: :obj:`list` of :obj:`numpy.ndarray`
        :param splt1: First object in equality comparison.
        :type splt2: :obj:`list` of :obj:`numpy.ndarray`
        :param splt2: Second object in equality comparison.
        :raises unittest.AssertionError: If any element of :samp:`{splt1}` is not equal to
            the corresponding element of :samp:`splt2`.
        """
        self.assertEqual(len(splt1), len(splt2))
        for i in range(len(splt1)):
            self.assertTrue(
                (
                    _np.all(_np.array(splt1[i]) == _np.array(splt2[i]))
                    or
                    ((_np.array(splt1[i]).size == 0) and (_np.array(splt2[i]).size == 0))
                ),
                msg=(
                    "element %d of split is not equal %s != %s"
                    %
                    (i, _np.array(splt1[i]), _np.array(splt2[i]))
                )
            )


    #
    # Method over-rides below are just to avoid sphinx warnings
    #
[docs]    def assertItemsEqual(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertItemsEqual`.
        """
        _builtin_unittest.TestCase.assertItemsEqual(self, *args, **kwargs)


[docs]    def assertListEqual(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertListEqual`.
        """
        _builtin_unittest.TestCase.assertListEqual(self, *args, **kwargs)


[docs]    def assertRaisesRegexp(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertRaisesRegexp`.
        """
        _builtin_unittest.TestCase.assertRaisesRegexp(self, *args, **kwargs)


[docs]    def assertRaisesRegex(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertRaisesRegex`.
        """
        _builtin_unittest.TestCase.assertRaisesRegex(self, *args, **kwargs)


[docs]    def assertSetEqual(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertSetEqual`.
        """
        _builtin_unittest.TestCase.assertSetEqual(self, *args, **kwargs)


[docs]    def assertTupleEqual(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertTupleEqual`.
        """
        _builtin_unittest.TestCase.assertTupleEqual(self, *args, **kwargs)


[docs]    def assertWarnsRegex(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertWarnsRegex`.
        """
        _builtin_unittest.TestCase.assertWarnsRegex(self, *args, **kwargs)



if not hasattr(TestCase, "assertSequenceEqual"):
    # code from python-2.7 unitest.case.TestCase
    _MAX_LENGTH = 80

    def safe_repr(obj, short=False):
        try:
            result = repr(obj)
        except Exception:
            result = object.__repr__(obj)
        if not short or len(result) < _MAX_LENGTH:
            return result
        return result[:_MAX_LENGTH] + ' [truncated]...'

    def strclass(cls):
        return "%s.%s" % (cls.__module__, cls.__name__)

    def assertSequenceEqual(self, seq1, seq2, msg=None, seq_type=None):
        """An equality assertion for ordered sequences (like lists and tuples).

        For the purposes of this function, a valid ordered sequence type is one
        which can be indexed, has a length, and has an equality operator.

        :param seq1: The first sequence to compare.
        :param seq2: The second sequence to compare.
        :param seq_type: The expected datatype of the sequences, or None if no
                    datatype should be enforced.
        :param msg: Optional message to use on failure instead of a list of
                    differences.
        """

        import pprint
        import difflib
        if seq_type is not None:
            seq_type_name = seq_type.__name__
            if not isinstance(seq1, seq_type):
                raise self.failureException('First sequence is not a %s: %s'
                                            % (seq_type_name, safe_repr(seq1)))
            if not isinstance(seq2, seq_type):
                raise self.failureException('Second sequence is not a %s: %s'
                                            % (seq_type_name, safe_repr(seq2)))
        else:
            seq_type_name = "sequence"

        differing = None
        try:
            len1 = len(seq1)
        except (TypeError, NotImplementedError):
            differing = 'First %s has no length.    Non-sequence?' % (
                seq_type_name)

        if differing is None:
            try:
                len2 = len(seq2)
            except (TypeError, NotImplementedError):
                differing = 'Second %s has no length.    Non-sequence?' % (
                    seq_type_name)

        if differing is None:
            if seq1 == seq2:
                return

            seq1_repr = safe_repr(seq1)
            seq2_repr = safe_repr(seq2)

            if len(seq1_repr) > 30:
                seq1_repr = seq1_repr[:30] + '...'
            if len(seq2_repr) > 30:
                seq2_repr = seq2_repr[:30] + '...'
            elements = (seq_type_name.capitalize(), seq1_repr, seq2_repr)
            differing = '%ss differ: %s != %s\n' % elements

            for i in range(min(len1, len2)):
                try:
                    item1 = seq1[i]
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('\nUnable to index element %d of first %s\n' %
                                  (i, seq_type_name))
                    break

                try:
                    item2 = seq2[i]
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('\nUnable to index element %d of second %s\n' %
                                  (i, seq_type_name))
                    break

                if item1 != item2:
                    differing += ('\nFirst differing element %d:\n%s\n%s\n' %
                                  (i, item1, item2))
                    break
            else:
                if (len1 == len2 and seq_type is None and
                        not isinstance(seq1, type(seq2))):
                    # The sequences are the same, but have differing types.
                    return

            if len1 > len2:
                differing += ('\nFirst %s contains %d additional '
                              'elements.\n' % (seq_type_name, len1 - len2))
                try:
                    differing += ('First extra element %d:\n%s\n' %
                                  (len2, seq1[len2]))
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('Unable to index element %d '
                                  'of first %s\n' % (len2, seq_type_name))
            elif len1 < len2:
                differing += ('\nSecond %s contains %d additional '
                              'elements.\n' % (seq_type_name, len2 - len1))
                try:
                    differing += ('First extra element %d:\n%s\n' %
                                  (len1, seq2[len1]))
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('Unable to index element %d '
                                  'of second %s\n' % (len1, seq_type_name))
        standardMsg = differing
        diffMsg = '\n' + '\n'.join(
            difflib.ndiff(pprint.pformat(seq1).splitlines(),
                          pprint.pformat(seq2).splitlines()))
        standardMsg = self._truncateMessage(standardMsg, diffMsg)
        msg = self._formatMessage(msg, standardMsg)
        self.fail(msg)

    def _formatMessage(self, msg, standardMsg):
        """Honour the longMessage attribute when generating failure messages.
        If longMessage is False this means:
        * Use only an explicit message if it is provided
        * Otherwise use the standard message for the assert

        If longMessage is True:
        * Use the standard message
        * If an explicit message is provided, plus ' : ' and the explicit message
        """
        if not self.longMessage:
            return msg or standardMsg
        if msg is None:
            return standardMsg
        try:
            # don't switch to '{}' formatting in Python 2.X
            # it changes the way unicode input is handled
            return '%s : %s' % (standardMsg, msg)
        except UnicodeDecodeError:
            return '%s : %s' % (safe_repr(standardMsg), safe_repr(msg))

    def _truncateMessage(self, message, diff):
        DIFF_OMITTED = ('\nDiff is %s characters long. '
                        'Set self.maxDiff to None to see it.')

        max_diff = self.maxDiff
        if max_diff is None or len(diff) <= max_diff:
            return message + diff
        return message + (DIFF_OMITTED % len(diff))

    _maxDiff = 80 * 8
    setattr(TestCase, "maxDiff", _maxDiff)
    setattr(TestCase, "_truncateMessage", _truncateMessage)
    setattr(TestCase, "_formatMessage", _formatMessage)
    setattr(TestCase, "assertSequenceEqual", assertSequenceEqual)
else:

    def assertSequenceEqual(self, *args, **kwargs):
        """
        See :obj:`unittest.TestCase.assertSequenceEqual`.
        """
        _builtin_unittest.TestCase.assertSequenceEqual(self, *args, **kwargs)

    setattr(TestCase, "assertSequenceEqual", assertSequenceEqual)
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  Source code for array_split.license

from __future__ import absolute_import
import pkg_resources as _pkg_resources

__copyright__ = _pkg_resources.resource_string("array_split", "copyright.txt").decode()
__license__ = (
    __copyright__
    +
    "\n\n"
    +
    _pkg_resources.resource_string("array_split", "license.txt").decode()
)
__author__ = "Shane J. Latham"


[docs]def license():
    """
    Returns the :mod:`array_split` license string.

    :rtype: :obj:`str`
    :return: License string.
    """
    return __license__



[docs]def copyright():
    """
    Returns the :mod:`array_split` copyright string.

    :rtype: :obj:`str`
    :return: Copyright string.
    """
    return __copyright__



__doc__ = \
    """
=====================================
The :mod:`array_split.license` Module
=====================================

License and copyright info.

.. currentmodule:: array_split.license

License
=======

%s

Copyright
=========

%s

Functions
=========

.. autosummary::
   :toctree: generated/

   license - Function which returns :mod:`array_split` license string.
   copyright - Function which returns :mod:`array_split` copyright string.


""" % (license(), copyright())

__all__ = [s for s in dir() if not s.startswith('_')]
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  Source code for array_split.split

"""
===================================
The :mod:`array_split.split` Module
===================================

.. currentmodule:: array_split.split

Defines array splitting functions and classes.

Classes and Functions
=====================

.. autosummary::
   :toctree: generated/

   shape_factors - Compute *largest* factors of a given integer.
   calculate_num_slices_per_axis - Computes per-axis divisions for a multi-dimensional shape.
   calculate_tile_shape_for_max_bytes - Calculate a tile shape subject to max bytes restriction.
   ShapeSplitter - Splits a given shape into slices.
   shape_split - Splits a specified shape and returns :obj:`numpy.ndarray` of :obj:`slice` elements.
   array_split - Equivalent to :func:`numpy.array_split`.

Attributes
==========

.. autodata:: ARRAY_BOUNDS
.. autodata:: NO_BOUNDS

"""
from __future__ import absolute_import
from .license import license as _license, copyright as _copyright

import array_split as _array_split
import array_split.logging as _logging
import numpy as _np


__author__ = "Shane J. Latham"
__license__ = _license()
__copyright__ = _copyright()
__version__ = _array_split.__version__


def is_scalar(obj):
    """
    Returns :samp:`True` if argument :samp:`{obj}` is
    a numeric type.
    """
    return hasattr(obj, "__int__") or hasattr(obj, "__long__")


def is_sequence(obj):
    """
    Returns :samp:`True` if argument :samp:`{obj}` is
    a sequence (e.g. a :obj:`list` or :obj:`tuple`, etc).
    """
    return hasattr(obj, "__len__") or hasattr(obj, "__getitem__")


def is_indices(indices_or_sections):
    """
    Returns :samp:`True` if argument :samp:`{indices_or_sections}` is
    a sequence (e.g. a :obj:`list` or :obj:`tuple`, etc).
    """
    return is_sequence(indices_or_sections)


def pad_with_object(sequence, new_length, obj=None):
    """
    Returns :samp:`sequence` :obj:`list` end-padded with :samp:`{obj}`
    elements so that the length of the returned list equals :samp:`{new_length}`.

    """
    if len(sequence) < new_length:
        sequence = \
            list(sequence) + [obj, ] * (new_length - len(sequence))
    elif len(sequence) > new_length:
        raise ValueError(
            "Got len(sequence)=%s which exceeds new_length=%s"
            %
            (len(sequence), new_length)
        )

    return sequence


def pad_with_none(sequence, new_length):
    """
    Returns :samp:`sequence` :obj:`list` end-padded with :samp:`None`
    elements so that the length of the returned list equals :samp:`{new_length}`.

    """
    return pad_with_object(sequence, new_length, obj=None)


[docs]def shape_factors(n, dim=2):
    """
    Returns a :obj:`numpy.ndarray` of factors :samp:`f` such
    that :samp:`(len(f) == {dim}) and (numpy.product(f) == {n})`.
    The returned factors are as *square* (*cubic*, etc) as possible.
    For example::

       >>> shape_factors(24, 1)
       array([24])
       >>> shape_factors(24, 2)
       array([4, 6])
       >>> shape_factors(24, 3)
       array([2, 3, 4])
       >>> shape_factors(24, 4)
       array([2, 2, 2, 3])
       >>> shape_factors(24, 5)
       array([1, 2, 2, 2, 3])
       >>> shape_factors(24, 6)
       array([1, 1, 2, 2, 2, 3])

    :type n: :obj:`int`
    :param n: Integer which is factored into :samp:`{dim}` factors.
    :type dim: :obj:`int`
    :param dim: Number of factors.
    :rtype: :obj:`numpy.ndarray`
    :return: A :samp:`({dim},)` shaped array of integers which are factors of :samp:`{n}`.
    """
    if dim <= 1:
        factors = [n, ]
    else:
        for f in range(int(n**(1.0 / float(dim))) + 1, 0, -1):
            if ((n % f) == 0):
                factors = [f, ] + list(shape_factors(n // f, dim=dim - 1))
                break

    factors.sort()
    return _np.array(factors)



[docs]def calculate_tile_shape_for_max_bytes(
    array_shape,
    array_itemsize,
    max_tile_bytes,
    max_tile_shape=None,
    sub_tile_shape=None,
    halo=None
):
    """
    Returns a tile shape :samp:`tile_shape`
    such that :samp:`numpy.product(tile_shape)*numpy.sum({array_itemsize}) <= {max_tile_bytes}`.
    Also, if :samp:`{max_tile_shape} is not None`
    then :samp:`numpy.all(tile_shape <= {max_tile_shape}) is True` and
    if :samp:`{sub_tile_shape} is not None`
    the :samp:`numpy.all((tile_shape % {sub_tile_shape}) == 0) is True`.

    :type array_shape: sequence of :obj:`int`
    :param array_shape: Shape of the array which is to be split into tiles.
    :type array_itemsize: :obj:`int`
    :param array_itemsize: The number of bytes per element of the array to be tiled.
    :type max_tile_bytes: :obj:`int`
    :param max_tile_bytes: The maximum number of bytes for the returned :samp:`tile_shape`.
    :type max_tile_shape: sequence of :obj:`int`
    :param max_tile_shape: Per axis maximum shapes for the returned :samp:`tile_shape`.
    :type sub_tile_shape: sequence of :obj:`int`
    :param sub_tile_shape: The returned :samp:`tile_shape` will be an even multiple
       of this sub-tile shape.
    :type halo: :obj:`int`, sequence of :obj:`int`, or :samp:`(len({array_shape}), 2)`
       shaped :obj:`numpy.ndarray`
    :param halo: How tiles are extended in each axis direction with *halo*
       elements. See :ref:`the-halo-parameter-examples` for meaning of :samp:`{halo}` values.
    :rtype: :obj:`numpy.ndarray`
    :return: A 1D array of shape :samp:`(len(array_shape),)` indicating a *tile shape*
       which will (approximately) uniformly divide the given :samp:`{array_shape}` into
       tiles (sub-arrays).

    Examples::

       >>> from array_split.split import calculate_tile_shape_for_max_bytes
       >>> calculate_tile_shape_for_max_bytes(
       ... array_shape=[512,],
       ... array_itemsize=1,
       ... max_tile_bytes=512
       ... )
       array([512])
       >>> calculate_tile_shape_for_max_bytes(
       ... array_shape=[512,],
       ... array_itemsize=2,  # Doubling the itemsize halves the tile size.
       ... max_tile_bytes=512
       ... )
       array([256])
       >>> calculate_tile_shape_for_max_bytes(
       ... array_shape=[512,],
       ... array_itemsize=1,
       ... max_tile_bytes=512-1  # tile shape will now be halved
       ... )
       array([256])


    """

    logger = _logging.getLogger(__name__ + ".calculate_tile_shape_for_max_bytes")
    logger.debug("calculate_tile_shape_for_max_bytes: enter:")
    logger.debug("array_shape=%s", array_shape)
    logger.debug("array_itemsize=%s", array_itemsize)
    logger.debug("max_tile_bytes=%s", max_tile_bytes)
    logger.debug("max_tile_shape=%s", max_tile_shape)
    logger.debug("sub_tile_shape=%s", sub_tile_shape)
    logger.debug("halo=%s", halo)

    array_shape = _np.array(array_shape, dtype="int64")
    array_itemsize = _np.sum(array_itemsize, dtype="int64")

    if max_tile_shape is None:
        max_tile_shape = _np.array(array_shape, copy=True)
    max_tile_shape = \
        _np.array(_np.minimum(max_tile_shape, array_shape), copy=True, dtype=array_shape.dtype)

    if sub_tile_shape is None:
        sub_tile_shape = _np.ones((len(array_shape),), dtype="int64")

    sub_tile_shape = _np.array(sub_tile_shape, dtype="int64")

    if halo is None:
        halo = _np.zeros((len(array_shape), 2), dtype="int64")
    elif is_scalar(halo):
        halo = _np.zeros((len(array_shape), 2), dtype="int64") + halo
    else:
        halo = _np.array(halo, copy=True)
        if len(halo.shape) == 1:
            halo = _np.array([halo, halo]).T.copy()

    if halo.shape[0] != len(array_shape):
        raise ValueError(
            "Got halo.shape=%s, expecting halo.shape=(%s, 2)"
            %
            (halo.shape, array_shape.shape[0])
        )

    if _np.any(array_shape < sub_tile_shape):
        raise ValueError(
            "Got array_shape=%s element less than corresponding sub_tile_shape=%s element."
            %
            (
                array_shape,
                sub_tile_shape
            )
        )

    logger.debug("max_tile_shape=%s", max_tile_shape)
    logger.debug("sub_tile_shape=%s", sub_tile_shape)
    logger.debug("halo=%s", halo)
    array_sub_tile_split_shape = ((array_shape - 1) // sub_tile_shape) + 1
    tile_sub_tile_split_shape = array_shape // sub_tile_shape
    if len(tile_sub_tile_split_shape) <= 1:
        tile_sub_tile_split_shape[0] = \
            int(_np.floor(
                (
                    (max_tile_bytes / float(array_itemsize))
                    -
                    _np.sum(halo)
                )
                /
                float(sub_tile_shape[0])
            ))

    tile_sub_tile_split_shape = \
        _np.minimum(
            tile_sub_tile_split_shape,
            max_tile_shape // sub_tile_shape
        )
    logger.debug("tile_sub_tile_split_shape=%s", tile_sub_tile_split_shape)

    current_axis = 0
    while (
        (current_axis < len(tile_sub_tile_split_shape.shape))
        and
        (
            (
                _np.product(tile_sub_tile_split_shape * sub_tile_shape + _np.sum(halo, axis=1))
                *
                array_itemsize
            )
            >
            max_tile_bytes
        )
    ):
        if current_axis < (len(tile_sub_tile_split_shape) - 1):
            tile_sub_tile_split_shape[current_axis] = 1
            tile_sub_tile_split_shape[current_axis] = \
                (
                    max_tile_bytes
                    //
                    (
                        _np.product(
                            tile_sub_tile_split_shape *
                            sub_tile_shape +
                            _np.sum(
                                halo,
                                axis=1))
                        *
                        array_itemsize
                    )
            )
            if tile_sub_tile_split_shape[current_axis] <= 0:
                tile_sub_tile_split_shape[current_axis] = 1
            current_axis += 1
        else:
            sub_tile_shape_h = sub_tile_shape.copy()
            sub_tile_shape_h[0:current_axis] += _np.sum(halo[0:current_axis, :], axis=1)
            tile_sub_tile_split_shape[current_axis] = \
                int(_np.floor(
                    (
                        (max_tile_bytes / float(array_itemsize))
                        -
                        _np.sum(halo[current_axis]) * _np.product(sub_tile_shape_h[0:current_axis])
                    )
                    /
                    float(_np.product(sub_tile_shape_h))
                ))

    logger.debug("tile_sub_tile_split_shape=%s", tile_sub_tile_split_shape)
    tile_shape = _np.minimum(array_shape, tile_sub_tile_split_shape * sub_tile_shape)
    logger.debug("pre cannonicalise tile_shape=%s", tile_shape)

    tile_split_shape = ((array_shape - 1) // tile_shape) + 1
    logger.debug("tile_split_shape=%s", tile_split_shape)

    tile_shape = (((array_sub_tile_split_shape - 1) // tile_split_shape) + 1) * sub_tile_shape
    logger.debug("post cannonicalise tile_shape=%s", tile_shape)

    return tile_shape



[docs]def calculate_num_slices_per_axis(num_slices_per_axis, num_slices, max_slices_per_axis=None):
    """
    Returns a :obj:`numpy.ndarray` (:samp:`return_array` say) where non-positive elements of
    the :samp:`{num_slices_per_axis}` sequence have been replaced with
    positive integer values such that :samp:`numpy.product(return_array) == num_slices`
    and::

       numpy.all(
           return_array[numpy.where(num_slices_per_axis <= 0)]
           <=
           max_slices_per_axis[numpy.where(num_slices_per_axis <= 0)]
       ) is True


    :type num_slices_per_axis: sequence of :obj:`int`
    :param num_slices_per_axis: Constraint for per-axis sub-divisions.
       Non-positive elements indicate values to be replaced in the
       returned array. Positive values are identical to the corresponding
       element in the returned array.
    :type num_slices: integer
    :param num_slices: Indicates the number of slices (rectangular sub-arrays)
       formed by performing sub-divisions per axis. The returned array :samp:`return_array`
       has elements assigned such that :samp:`numpy.product(return_array) == {num_slices}`.
    :type max_slices_per_axis: sequence of :obj:`int` (or :samp:`None`)
    :param max_slices_per_axis: Constraint specifying maximum number of per-axis sub-divisions.
       If :samp:`None` defaults to :samp:`numpy.array([numpy.inf,]*len({num_slices_per_axis}))`.
    :rtype: :obj:`numpy.ndarray`
    :return: An array :samp:`return_array`
       such that :samp:`numpy.product(return_array) == num_slices`.


    Examples::

       >>> from array_split.split import calculate_num_slices_per_axis
       >>>
       >>> calculate_num_slices_per_axis([0, 0, 0], 16)
       array([4, 2, 2])
       >>> calculate_num_slices_per_axis([1, 0, 0], 16)
       array([1, 4, 4])
       >>> calculate_num_slices_per_axis([1, 0, 0], 16, [2, 2, 16])
       array([1, 2, 8])


    """
    logger = _logging.getLogger(__name__)

    ret_array = _np.array(num_slices_per_axis, copy=True)
    if max_slices_per_axis is None:
        max_slices_per_axis = _np.array([_np.inf, ] * len(num_slices_per_axis))

    max_slices_per_axis = _np.array(max_slices_per_axis)

    if _np.any(max_slices_per_axis <= 0):
        raise ValueError("Got non-positive value in max_slices_per_axis=%s" % max_slices_per_axis)

    while _np.any(ret_array <= 0):
        prd = _np.product(ret_array[_np.where(ret_array > 0)])  # returns 1 for zero-length array
        if (num_slices < prd) or ((num_slices % prd) > 0):
            raise ValueError(
                (
                    "Unable to construct grid of num_slices=%s elements from "
                    +
                    "num_slices_per_axis=%s (with max_slices_per_axis=%s)"
                )
                %
                (num_slices, num_slices_per_axis, max_slices_per_axis)
            )
        ridx = _np.where(ret_array <= 0)
        f = shape_factors(num_slices // prd, ridx[0].shape[0])[::-1]
        if _np.all(f < max_slices_per_axis[ridx]):
            ret_array[ridx] = f
        else:
            for i in range(ridx[0].shape[0]):
                if f[i] < max_slices_per_axis[ridx[0][i]]:
                    ret_array[ridx[0][i]] = f[i]
                else:
                    ret_array[ridx[0][i]] = max_slices_per_axis[ridx[0][i]]
                    prd = _np.product(ret_array[_np.where(ret_array > 0)])
                    while (num_slices % prd) > 0:
                        ret_array[ridx[0][i]] -= 1
                        prd = _np.product(ret_array[_np.where(ret_array > 0)])
                    break
        logger.debug("ridx=%s, f=%s, ret_array=%s", ridx, f, ret_array)
    return ret_array


_array_shape_param_doc =\
    """
:type array_shape: sequence of :obj:`int`
:param array_shape: The shape to be *split*.
"""

_array_start_param_doc =\
    """
:type array_start: :samp:`None` or sequence of :obj:`int`
:param array_start: The start index. Defaults to :samp:`[0,]*len(array_shape)`.
   The array indexing extents are assumed to range from :samp:`{array_start}`
   to :samp:`{array_start} + {array_shape}`.
   See :ref:`the-array_start-parameter-examples` examples.
"""
_array_itemsize_param_doc =\
    """
:type array_itemsize: int or sequence of :obj:`int`
:param array_itemsize: Number of bytes per array element.
   Only relevant when :samp:`{max_tile_bytes}` is specified.
   See :ref:`splitting-by-maximum-bytes-per-tile-examples` examples.
"""

_array_tile_bounds_policy_param_doc =\
    """
:type tile_bounds_policy: :obj:`str`
:param tile_bounds_policy: Specifies whether tiles can extend beyond the array boundaries.
   Only relevant for halo values greater than one. If :samp:`{tile_bounds_policy}`
   is :data:`ARRAY_BOUNDS`
   then the calculated tiles will not extend beyond the array
   extents :samp:`{array_start}` and :samp:`{array_start} + {array_shape}`.
   If :samp:`{tile_bounds_policy}` is :data:`NO_BOUNDS`
   then the returned tiles will extend beyond
   the :samp:`{array_start}` and :samp:`{array_start} + {array_shape}` extend
   for positive :samp:`{halo}` values. See :ref:`the-halo-parameter-examples` examples.
"""

_ShapeSplitter__init__params_doc =\
    """
:type indices_or_sections: :samp:`None`, :obj:`int` or sequence of :obj:`int`
:param indices_or_sections: If an integer, indicates the number of
    elements in the calculated *split* array. If a sequence, indicates
    the indicies (per axis) at which the splits occur.
    See :ref:`splitting-by-number-of-tiles-examples` examples.
:type axis: :samp:`None`, :obj:`int` or sequence of :obj:`int`
:param axis: If an integer, indicates the axis which is to be split.
   If a sequence integers, indicates the number of slices per axis,
   i.e. if :samp:`{axis} = [3, 5]` then axis :samp:`0` is cut into
   3 slices and axis :samp:`1` is cut into 5 slices for a total
   of 15 (:samp:`3*5`) rectangular slices in the returned :samp:`(3, 5)`
   shaped split.
   See :ref:`splitting-by-number-of-tiles-examples` examples
   and :ref:`splitting-by-per-axis-split-indices-examples` examples.
%s%s
:type tile_shape: :samp:`None` or sequence of :obj:`int`
:param tile_shape: When not :samp:`None`, specifies explicit shape for tiles.
   Should be same length as :samp:`{array_shape}`.
   See :ref:`splitting-by-tile-shape-examples` examples.
:type max_tile_bytes: :samp:`None` or :obj:`int`
:param max_tile_bytes: The maximum number of bytes for calculated :samp:`tile_shape`.
   See :ref:`splitting-by-maximum-bytes-per-tile-examples` examples.
:type max_tile_shape: :samp:`None` or sequence of :obj:`int`
:param max_tile_shape: Per axis maximum shapes for the calculated :samp:`tile_shape`.
   Only relevant when :samp:`{max_tile_bytes}` is specified. Should be same length
   as :samp:`{array_shape}`.
   See :ref:`splitting-by-maximum-bytes-per-tile-examples` examples.
:type sub_tile_shape: :samp:`None` or sequence of :obj:`int`
:param sub_tile_shape: When not :samp:`None`, the calculated :samp:`tile_shape` will
    be an even multiple of this sub-tile shape. Only relevant when :samp:`{max_tile_bytes}`
    is specified. Should be same length as :samp:`{array_shape}`.
    See :ref:`splitting-by-maximum-bytes-per-tile-examples` examples.%s%s
"""
_halo_param_doc =\
    """
:type halo: :samp:`None`, :obj:`int`, sequence of :obj:`int`, or :samp:`(len({array_shape}), 2)`
   shaped :obj:`numpy.ndarray`
:param halo: How tiles are extended per axis in -ve and +ve directions with *halo*
   elements. See :ref:`the-halo-parameter-examples` examples.
"""

#: Indicates that tiles are always within the array bounds.
#: See :ref:`the-halo-parameter-examples` examples.
__ARRAY_BOUNDS = "array_bounds"


@property
def ARRAY_BOUNDS():
    """
    Indicates that tiles are always within the array bounds,
    resulting in tiles which have truncated halos.
    See :ref:`the-halo-parameter-examples` examples.
    """
    return __ARRAY_BOUNDS

#: Indicates that tiles may extend beyond the array bounds.
#: See :ref:`the-halo-parameter-examples` examples.
__NO_BOUNDS = "no_bounds"


@property
def NO_BOUNDS():
    """
    Indicates that tiles may have halos which extend beyond the array bounds.
    See :ref:`the-halo-parameter-examples` examples.
    """
    return __NO_BOUNDS


[docs]class ShapeSplitter(object):
    """
    Implements array shape splitting. There are three main (top-level) methods:

       :meth:`__init__`
          Initialisation of parameters which define the split.
       :meth:`set_split_extents`
          Calculates the per-axis indices for the cuts. Sets
          the :attr:`split_shape`, :attr:`split_begs`
          and :attr:`split_ends` attributes.
       :meth:`calculate_split`
          Calls :meth:`set_split_extents` followed
          by :meth:`calculate_split_from_extents` to
          return the :obj:`numpy.ndarray` of :obj:`tuple` elements (slices).

    """

    #: Class attribute for :obj:`logging.Logger` logging.
    logger = _logging.getLogger(__name__ + ".ShapeSplitter")

    #: Class attribute indicating list of valid values for :attr:`tile_bound_policy`.
    #: See :data:`ARRAY_BOUNDS` and :data:`NO_BOUNDS`.
    valid_tile_bounds_policies = [ARRAY_BOUNDS, NO_BOUNDS]

[docs]    def __init__(
        self,
        array_shape,
        indices_or_sections=None,
        axis=None,
        array_start=None,
        array_itemsize=1,
        tile_shape=None,
        max_tile_bytes=None,
        max_tile_shape=None,
        sub_tile_shape=None,
        halo=None,
        tile_bounds_policy=ARRAY_BOUNDS
    ):
        self.array_shape = _np.array(array_shape)

        if array_start is None:
            array_start = _np.zeros_like(self.array_shape)

        self.array_start = array_start

        self.array_itemsize = array_itemsize

        indices_per_axis = None
        if is_indices(indices_or_sections):
            num_subarrays = None
            indices_per_axis = indices_or_sections
            if (
                ((axis is None) or is_scalar(axis))
                and
                (not _np.any([is_sequence(_e) for _e in indices_or_sections]))
            ):
                if axis is None:
                    axis = 0
                # Make indices_per_axis a list of lists, so that
                # element 0 is a list of indices for axis 0
                indices_per_axis = [None, ] * len(array_shape)
                indices_per_axis[axis] = indices_or_sections
        else:
            indices_per_axis = None
            num_subarrays = indices_or_sections

        self.indices_per_axis = indices_per_axis

        self.split_size = num_subarrays
        split_num_slices_per_axis = None
        if (self.split_size is not None) or (axis is not None):
            if axis is None:
                axis = 0
            if is_sequence(axis):
                split_num_slices_per_axis = pad_with_object(axis, len(self.array_shape), 1)
            elif self.split_size is not None:
                split_num_slices_per_axis = pad_with_object([], len(self.array_shape), 1)
                split_num_slices_per_axis[axis] = self.split_size

        self.split_num_slices_per_axis = split_num_slices_per_axis

        self.tile_shape = tile_shape

        self.max_tile_bytes = max_tile_bytes

        self.max_tile_shape = max_tile_shape

        self.sub_tile_shape = sub_tile_shape

        if halo is None:
            halo = _np.zeros((len(self.array_shape), 2), dtype="int64")
        elif is_scalar(halo):
            halo = _np.zeros((len(self.array_shape), 2), dtype="int64") + halo
        elif (len(array_shape) == 1) and (_np.array(halo).shape == (2,)):
            halo = _np.array([halo, ], copy=True)
        elif len(_np.array(halo).shape) == 1:
            halo = _np.array([halo, halo]).T.copy()
        else:
            halo = _np.array(halo, copy=True)

        self.halo = halo

        if tile_bounds_policy is None:
            tile_bounds_policy = ARRAY_BOUNDS

        self.tile_bounds_policy = tile_bounds_policy

        self.tile_beg_min = self.array_start

        self.tile_end_max = self.array_start + self.array_shape

        self.split_shape = None

        self.split_begs = None

        self.split_ends = None


    @property
    def array_shape(self):
        """
        The shape of the array which is to be split. A sequence of :obj:`int` indicating the
        per-axis sizes which are to be split.
        """
        return self.__array_shape

    @array_shape.setter
    def array_shape(self, array_shape):
        self.__array_shape = array_shape

    @property
    def array_start(self):
        """
        The start index. A sequence of :obj:`int` indicating the start of indexing for
        the tile slices. Defaults to :samp:`numpy.zeros_like({self}.array_shape)`.
        """
        return self.__array_start

    @array_start.setter
    def array_start(self, array_start):
        self.__array_start = array_start

    @property
    def array_itemsize(self):
        """
        The number of bytes per array element, see :attr:`max_tile_bytes`.
        """
        return self.__array_itemsize

    @array_itemsize.setter
    def array_itemsize(self, array_itemsize):
        self.__array_itemsize = array_itemsize

    @property
    def indices_per_axis(self):
        """
        The per-axis indices indicating the cuts for the split.
        A :obj:`list` of 1D :obj:`numpy.ndarray` objects such
        that :samp:`{self}.indices_per_axis[i]` indicates the
        cut positions for axis :samp:`i`.
        """
        return self.__indices_per_axis

    @indices_per_axis.setter
    def indices_per_axis(self, indices_per_axis):
        self.__indices_per_axis = indices_per_axis

    @property
    def split_size(self):
        """
        An :obj:`int` indicating the number of tiles in the calculated split.
        """
        return self.__split_size

    @split_size.setter
    def split_size(self, split_size):
        self.__split_size = split_size

    @property
    def split_num_slices_per_axis(self):
        """
        Number of slices per axis.
        A 1D :obj:`numpy.ndarray` of :obj:`int` indicating the number of slices (sections)
        per axis, so that :samp:`{self}.split_num_slices_per_axis[i]` is an integer
        indicating the number of sections along axis :samp:`i` in the calculated split.
        """
        return self.__split_num_slices_per_axis

    @split_num_slices_per_axis.setter
    def split_num_slices_per_axis(self, split_num_slices_per_axis):
        self.__split_num_slices_per_axis = split_num_slices_per_axis

    @property
    def tile_shape(self):
        """
        The shape of all tiles in the calculated split.
        A 1D :samp:`numpy.ndarray` of :obj:`int` indicating the per-axis
        number of elements for tiles in the calculated split.
        """
        return self.__tile_shape

    @tile_shape.setter
    def tile_shape(self, tile_shape):
        self.__tile_shape = tile_shape

    @property
    def max_tile_bytes(self):
        """
        The maximum number of bytes for any tile (including :attr:`halo`) in the returned split.
        An :obj:`int` which constrains the tile shape such that any tile
        from the computed split is no bigger than :samp:`{max_tile_bytes}`.
        """
        return self.__max_tile_bytes

    @max_tile_bytes.setter
    def max_tile_bytes(self, max_tile_bytes):
        self.__max_tile_bytes = max_tile_bytes

    @property
    def max_tile_shape(self):
        """
        Per-axis maximum sizes for calculated tiles.
        A 1D :samp:`numpy.ndarray` of :obj:`int` indicating the per-axis
        maximum number of elements for tiles in the calculated split.
        """
        return self.__max_tile_shape

    @max_tile_shape.setter
    def max_tile_shape(self, max_tile_shape):
        self.__max_tile_shape = max_tile_shape

    @property
    def sub_tile_shape(self):
        """
        Calculated tile shape will be an integer multiple of this sub-tile shape.
        i.e. :samp:`(self.tile_shape[i] % self.sub_tile_shape[i]) == 0`,
        for :samp:`i in range(0, len(self.tile_shape))`.
        A 1D :samp:`numpy.ndarray` of :obj:`int` indicating sub-tile shape.
        """
        return self.__sub_tile_shape

    @sub_tile_shape.setter
    def sub_tile_shape(self, sub_tile_shape):
        self.__sub_tile_shape = sub_tile_shape

    @property
    def halo(self):
        """
        Per-axis -ve and +ve halo sizes for extending tiles to overlap with neighbouring tiles.
        A :samp:`(N, 2)` shaped array indicating the
        """
        return self.__halo

    @halo.setter
    def halo(self, halo):
        self.__halo = halo

    @property
    def tile_bounds_policy(self):
        """
        A string indicating whether tile halo extents can extend beyond the array domain.
        Valid values are indicated by :attr:`valid_tile_bounds_policies`.
        """
        return self.__tile_bounds_policy

    @tile_bounds_policy.setter
    def tile_bounds_policy(self, tile_bounds_policy):
        self.__tile_bounds_policy = tile_bounds_policy

    @property
    def tile_beg_min(self):
        """
        The per-axis minimum index for :attr:`slice.start`. The per-axis lower bound for
        tile start indices. A 1D :obj:`numpy.ndarray`.
        """
        return self.__tile_beg_min

    @tile_beg_min.setter
    def tile_beg_min(self, tile_beg_min):
        self.__tile_beg_min = tile_beg_min

    @property
    def tile_end_max(self):
        """
        The per-axis maximum index for :attr:`slice.stop`. The per-axis upper bound for
        tile stop indices. A 1D :obj:`numpy.ndarray`.
        """
        return self.__tile_end_max

    @tile_end_max.setter
    def tile_end_max(self, tile_end_max):
        self.__tile_end_max = tile_end_max

    @property
    def split_shape(self):
        """
        The shape of the calculated split array. Indicates the per-axis number
        of sections in the calculated split. A 1D :obj:`numpy.ndarray`.
        """
        return self.__split_shape

    @split_shape.setter
    def split_shape(self, split_shape):
        self.__split_shape = split_shape

    @property
    def split_begs(self):
        """
        The list of per-axis start indices for :obj:`slice` objects.
        A :obj:`list` of 1D :obj:`numpy.ndarray` objects indicating
        the :attr:`slice.start` index for for tiles.
        """
        return self.__split_begs

    @split_begs.setter
    def split_begs(self, split_begs):
        self.__split_begs = split_begs

    @property
    def split_ends(self):
        """
        The list of per-axis stop indices for :obj:`slice` objects.
        A :obj:`list` of 1D :obj:`numpy.ndarray` objects indicating
        the :attr:`slice.stop` index for for tiles.
        """
        return self.__split_ends

    @split_ends.setter
    def split_ends(self, split_ends):
        self.__split_ends = split_ends

[docs]    def check_halo(self):
        """
        Raises :obj:`ValueError` if there is an inconsistency
        between shapes of :attr:`array_shape` and :attr:`halo`.
        """
        if (
            (len(self.halo.shape) != 2)
            or
            (self.halo.shape[0] != len(self.array_shape))
            or
            (self.halo.shape[1] != 2)
        ):
            raise ValueError(
                "Got halo.shape=%s, expecting halo.shape=(%s, 2)"
                %
                (self.halo.shape, self.array_shape.shape[0])
            )


[docs]    def check_tile_bounds_policy(self):
        """
        Raises :obj:`ValueError` if :attr:`tile_bounds_policy`
        is not in :samp:`[{self}.ARRAY_BOUNDS, {self}.NO_BOUNDS]`.
        """
        if not (self.tile_bounds_policy in self.valid_tile_bounds_policies):
            raise ValueError(
                "Got self.tile_bounds_policy=%s, which is not in %s."
                %
                (self.tile_bounds_policy, self.valid_tile_bounds_policies)
            )


[docs]    def check_consistent_parameter_dimensions(self):
        """
        Ensure that all parameter dimensions are consistent with
        the :attr:`array_shape` dimension.

        :raises ValueError: For inconsistent parameter dimensions.
        """
        if self.indices_per_axis is not None:
            if len(self.indices_per_axis) > len(self.array_shape):
                raise ValueError(
                    "Got len(self.indices_per_axis)=%s > len(self.array_shape)=%s, should be equal."
                    %
                    (len(self.indices_per_axis), len(self.array_shape))
                )
        if self.split_num_slices_per_axis is not None:
            if len(self.split_num_slices_per_axis) > len(self.array_shape):
                raise ValueError(
                    (
                        "Got len(self.split_num_slices_per_axis)=%s > len(self.array_shape)=%s,"
                        +
                        " should be equal."
                    )
                    %
                    (len(self.split_num_slices_per_axis), len(self.array_shape))
                )
        if self.tile_shape is not None:
            if len(self.tile_shape) != len(self.array_shape):
                raise ValueError(
                    "Got len(self.tile_shape)=%s > len(self.array_shape)=%s, should be equal."
                    %
                    (len(self.tile_shape), len(self.array_shape))
                )

        if self.sub_tile_shape is not None:
            if len(self.sub_tile_shape) != len(self.array_shape):
                raise ValueError(
                    "Got len(self.sub_tile_shape)=%s > len(self.array_shape)=%s, should be equal."
                    %
                    (len(self.sub_tile_shape), len(self.array_shape))
                )

        if self.max_tile_shape is not None:
            if len(self.max_tile_shape) != len(self.array_shape):
                raise ValueError(
                    "Got len(self.max_tile_shape)=%s > len(self.array_shape)=%s, should be equal."
                    %
                    (len(self.max_tile_shape), len(self.array_shape))
                )

        if self.array_start is not None:
            if len(self.array_start) != len(self.array_shape):
                raise ValueError(
                    "Got len(self.array_start)=%s > len(self.array_shape)=%s, should be equal."
                    %
                    (len(self.array_start), len(self.array_shape))
                )


[docs]    def check_consistent_parameter_grouping(self):
        """
        Ensures this object does not have conflicting groups of parameters.

        :raises ValueError: For conflicting or absent parameters.
        """
        parameter_groups = {}
        if self.indices_per_axis is not None:
            parameter_groups["indices_per_axis"] = \
                {"self.indices_per_axis": self.indices_per_axis}
        if (self.split_size is not None) or (self.split_num_slices_per_axis is not None):
            parameter_groups["split_size"] = \
                {
                    "self.split_size": self.split_size,
                    "self.split_num_slices_per_axis": self.split_num_slices_per_axis,
            }
        if self.tile_shape is not None:
            parameter_groups["tile_shape"] = \
                {"self.tile_shape": self.tile_shape}
        if self.max_tile_bytes is not None:
            parameter_groups["max_tile_bytes"] = \
                {"self.max_tile_bytes": self.max_tile_bytes}
        if self.max_tile_shape is not None:
            if "max_tile_bytes" not in parameter_groups.keys():
                parameter_groups["max_tile_bytes"] = {}
            parameter_groups["max_tile_bytes"]["self.max_tile_shape"] = self.max_tile_shape
        if self.sub_tile_shape is not None:
            if "max_tile_bytes" not in parameter_groups.keys():
                parameter_groups["max_tile_bytes"] = {}
            parameter_groups["max_tile_bytes"]["self.sub_tile_shape"] = self.sub_tile_shape

        if (len(parameter_groups.keys()) > 1):
            group_keys = sorted(parameter_groups.keys())
            raise ValueError(
                "Got conflicting parameter groups specified, "
                +
                "should only specify one group to define the split:\n"
                +
                (
                    "\n".join(
                        [
                            (
                                ("Group %18s: " % ("'%s'" % group_key))
                                +
                                str(parameter_groups[group_key])
                            )
                            for group_key in group_keys
                        ]
                    )
                )
            )
        if (len(parameter_groups.keys()) <= 0):
            raise ValueError(
                "No split parameters specified, need parameters from one of the groups: "
                +
                "'indices_per_axis', 'split_size', 'tile_shape' or 'max_tile_bytes'"
            )


[docs]    def check_split_parameters(self):
        """
        Ensures this object has a state consistent with evaluating a split.

        :raises ValueError: For conflicting or absent parameters.
        """

        self.check_halo()
        self.check_tile_bounds_policy()
        self.check_consistent_parameter_dimensions()
        self.check_consistent_parameter_grouping()


[docs]    def update_tile_extent_bounds(self):
        """
        Updates the :attr:`tile_beg_min` and :attr:`tile_end_max`
        data members according to :attr:`tile_bounds_policy`.
        """

        if self.tile_bounds_policy == NO_BOUNDS:
            self.tile_beg_min = self.array_start - self.halo[:, 0]
            self.tile_end_max = self.array_start + self.array_shape + self.halo[:, 1]
        elif self.tile_bounds_policy == ARRAY_BOUNDS:
            self.tile_beg_min = self.array_start
            self.tile_end_max = self.array_start + self.array_shape


[docs]    def set_split_extents_by_indices_per_axis(self):
        """
        Sets split shape :attr:`split_shape` and
        split extents (:attr:`split_begs` and :attr:`split_ends`)
        from values in :attr:`indices_per_axis`.
        """
        if self.indices_per_axis is None:
            raise ValueError("Got None for self.indices_per_axis")

        self.logger.debug("self.array_shape=%s", self.array_shape)
        self.logger.debug("self.indices_per_axis=%s", self.indices_per_axis)
        self.indices_per_axis = \
            pad_with_none(self.indices_per_axis, len(self.array_shape))

        # Define the start and stop indices (extents) for each axis slice
        self.split_shape = _np.ones(len(self.array_shape), dtype="int64")
        self.split_begs = [[], ] * len(self.array_shape)
        self.split_ends = [[], ] * len(self.array_shape)
        for i in range(len(self.indices_per_axis)):
            indices = self.indices_per_axis[i]
            if (indices is not None) and (len(indices) > 0):
                self.split_shape[i] = len(indices) + 1
                self.split_begs[i] = _np.zeros((len(indices) + 1,), dtype="int64")
                self.split_begs[i][1:] = indices
                self.split_ends[i] = _np.zeros((len(self.split_begs[i]),), dtype="int64")
                self.split_ends[i][0:-1] = self.split_begs[i][1:]
                self.split_ends[i][-1] = self.array_shape[i]
            else:
                # start and stop is the full width of the axis
                self.split_begs[i] = [0, ]
                self.split_ends[i] = [self.array_shape[i], ]

        self.logger.debug("self.indices_per_axis=%s", self.indices_per_axis)


[docs]    def calculate_split_from_extents(self):
        """
        Returns split calculated using extents obtained
        from :attr:`split_begs` and :attr:`split_ends`.

        :rtype: :obj:`numpy.ndarray`
        :return:
           A :mod:`numpy` `structured array <http://docs.scipy.org/doc/numpy/user/basics.rec.html>`_
           where each element is a :obj:`tuple` of :obj:`slice` objects.
        """
        self.logger.debug("self.split_shape=%s", self.split_shape)
        self.logger.debug("self.split_begs=%s", self.split_begs)
        self.logger.debug("self.split_ends=%s", self.split_ends)

        ret = \
            _np.array(
                [
                    tuple(
                        [
                            slice(
                                max([
                                    self.split_begs[d][idx[d]]
                                    + self.array_start[d] - self.halo[d, 0],
                                    self.tile_beg_min[d]
                                ]),
                                min([
                                    self.split_ends[d][idx[d]]
                                    + self.array_start[d] + self.halo[d, 1],
                                    self.tile_end_max[d]
                                ])
                            )
                            for d in range(len(self.split_shape))
                        ]
                    )
                    for idx in
                    _np.array(
                        _np.unravel_index(
                            _np.arange(0, _np.product(self.split_shape)),
                            self.split_shape
                        )
                    ).T
                ],
                dtype=[("%d" % d, "object") for d in range(len(self.split_shape))]
            ).reshape(self.split_shape)

        return ret


[docs]    def calculate_split_by_indices_per_axis(self):
        """
        Returns split calculated using extents obtained
        from :attr:`indices_per_axis`.

        :rtype: :obj:`numpy.ndarray`
        :return:
           A :mod:`numpy` `structured array <http://docs.scipy.org/doc/numpy/user/basics.rec.html>`_
           where each element is a :obj:`tuple` of :obj:`slice` objects.
        """
        self.set_split_extents_by_indices_per_axis()
        return self.calculate_split_from_extents()


[docs]    def calculate_axis_split_extents(self, num_sections, size):
        """
        Divides :samp:`range(0, {size})` into (approximately) equal sized
        intervals. Returns :samp:`(begs, ends)` where :samp:`slice(begs[i], ends[i])`
        define the intervals for :samp:`i in range(0, {num_sections})`.

        :type num_sections: :obj:`int`
        :param num_sections: Divide  :samp:`range(0, {size})` into this
           many intervals (approximately) equal sized intervals.
        :type size: :obj:`int`
        :param size: Range for the subdivision.
        :rtype: :obj:`tuple`
        :return: Two element tuple :samp:`(begs, ends)`
           such that :samp:`slice(begs[i], ends[i])` define the
           intervals for :samp:`i in range(0, {num_sections})`.

        """
        section_size = size // num_sections
        if section_size >= 1:
            begs = _np.arange(0, section_size * num_sections, section_size)
            rem = size - section_size * num_sections
            if rem > 0:
                for i in range(rem):
                    begs[i + 1:] += 1
            ends = _np.zeros_like(begs)
            ends[0:-1] = begs[1:]
            ends[-1] = size
        else:
            begs = _np.arange(0, num_sections)
            begs[size:] = size
            ends = begs.copy()
            ends[0:-1] = begs[1:]

        return begs, ends


[docs]    def set_split_extents_by_split_size(self):
        """
        Sets split shape :attr:`split_shape` and
        split extents (:attr:`split_begs` and :attr:`split_ends`)
        from values in :attr:`split_size` and :attr:`split_num_slices_per_axis`.
        """

        if self.split_size is None:
            if (
                _np.all([s is not None for s in self.split_num_slices_per_axis])
                and
                _np.all([s > 0 for s in self.split_num_slices_per_axis])
            ):
                self.split_size = _np.product(self.split_num_slices_per_axis)
            else:
                raise ValueError(
                    (
                        "Got invalid self.split_num_slices_per_axis=%s, all elements "
                        +
                        "need to be integers greater than zero when self.split_size is None."
                    )
                    %
                    self.split_num_slices_per_axis
                )
        self.logger.debug(
            "Pre  cannonicalise: self.split_num_slices_per_axis=%s",
            self.split_num_slices_per_axis)
        self.split_num_slices_per_axis = \
            calculate_num_slices_per_axis(
                self.split_num_slices_per_axis,
                self.split_size,
                self.array_shape
            )
        self.logger.debug(
            "Post cannonicalise: self.split_num_slices_per_axis=%s",
            self.split_num_slices_per_axis)
        # Define the start and stop indices (extents) for each axis slice
        self.split_shape = self.split_num_slices_per_axis.copy()
        self.split_begs = [[], ] * len(self.array_shape)
        self.split_ends = [[], ] * len(self.array_shape)
        for i in range(len(self.array_shape)):
            self.split_begs[i], self.split_ends[i] = \
                self.calculate_axis_split_extents(
                    self.split_shape[i],
                    self.array_shape[i]
            )


[docs]    def calculate_split_by_split_size(self):
        """
        Returns split calculated using extents obtained
        from :attr:`split_size` and :attr:`split_num_slices_per_axis`.

        :rtype: :obj:`numpy.ndarray`
        :return:
           A :mod:`numpy` `structured array <http://docs.scipy.org/doc/numpy/user/basics.rec.html>`_
           where each element is a :obj:`tuple` of :obj:`slice` objects.
        """
        self.set_split_extents_by_split_size()
        return self.calculate_split_from_extents()


[docs]    def set_split_extents_by_tile_shape(self):
        """
        Sets split shape :attr:`split_shape` and
        split extents (:attr:`split_begs` and :attr:`split_ends`)
        from value of :attr:`tile_shape`.
        """
        self.split_shape = ((self.array_shape - 1) // self.tile_shape) + 1
        self.split_begs = [[], ] * len(self.array_shape)
        self.split_ends = [[], ] * len(self.array_shape)
        for i in range(len(self.array_shape)):
            self.split_begs[i] = _np.arange(0, self.array_shape[i], self.tile_shape[i])
            self.split_ends[i] = _np.zeros_like(self.split_begs[i])
            self.split_ends[i][0:-1] = self.split_begs[i][1:]
            self.split_ends[i][-1] = self.array_shape[i]


[docs]    def calculate_split_by_tile_shape(self):
        """
        Returns split calculated using extents obtained
        from :attr:`tile_shape`.

        :rtype: :obj:`numpy.ndarray`
        :return:
           A :mod:`numpy` `structured array <http://docs.scipy.org/doc/numpy/user/basics.rec.html>`_
           where each element is a :obj:`tuple` of :obj:`slice` objects.
        """
        self.set_split_extents_by_tile_shape()
        return self.calculate_split_from_extents()


[docs]    def set_split_extents_by_tile_max_bytes(self):
        """
        Sets split extents (:attr:`split_begs`
        and :attr:`split_ends`) calculated using
        from :attr:`max_tile_bytes`
        (and :attr:`max_tile_shape`, :attr:`sub_tile_shape`, :attr:`halo`).

        """
        self.tile_shape = \
            calculate_tile_shape_for_max_bytes(
                array_shape=self.array_shape,
                array_itemsize=self.array_itemsize,
                max_tile_bytes=self.max_tile_bytes,
                max_tile_shape=self.max_tile_shape,
                sub_tile_shape=self.sub_tile_shape,
                halo=self.halo
            )
        self.set_split_extents_by_tile_shape()


[docs]    def calculate_split_by_tile_max_bytes(self):
        """
        Returns split calculated using extents obtained
        from :attr:`max_tile_bytes`
        (and :attr:`max_tile_shape`, :attr:`sub_tile_shape`, :attr:`halo`).

        :rtype: :obj:`numpy.ndarray`
        :return:
           A :mod:`numpy` `structured array <http://docs.scipy.org/doc/numpy/user/basics.rec.html>`_
           where each element is a :obj:`tuple` of :obj:`slice` objects.
        """

        self.set_split_extents_by_tile_max_bytes()
        return self.calculate_split_from_extents()


[docs]    def set_split_extents(self):
        """
        Sets split extents (:attr:`split_begs`
        and :attr:`split_ends`) calculated using
        selected attributes set from :meth:`__init__`.
        """

        self.check_split_parameters()
        self.update_tile_extent_bounds()

        if self.indices_per_axis is not None:
            self.set_split_extents_by_indices_per_axis()
        elif (self.split_size is not None) or (self.split_num_slices_per_axis is not None):
            self.set_split_extents_by_split_size()
        elif self.tile_shape is not None:
            self.set_split_extents_by_tile_shape()
        elif self.max_tile_bytes is not None:
            self.set_split_extents_by_tile_max_bytes()


[docs]    def calculate_split(self):
        """
        Computes the split.

        :rtype: :obj:`numpy.ndarray`
        :return:
           A :mod:`numpy` `structured array <http://docs.scipy.org/doc/numpy/user/basics.rec.html>`_
           of dimension :samp:`len({self}.array_shape)`.
           Each element of the returned array is a :obj:`tuple`
           containing :samp:`len({self}.array_shape)` elements, with each element
           being a :obj:`slice` object. Each :obj:`tuple` defines a slice within
           the bounds :samp:`{self}.array_start - {self}.halo[:, 0]`
           to :samp:`{self}.array_start + {self}.array_shape + {self}.halo[:, 1]`.
        """

        self.set_split_extents()
        return self.calculate_split_from_extents()



ShapeSplitter([0, ]).__init__.__func__.__doc__ = \
    """
Initialises parameters which define a split.


%s
%s

.. seealso:: :ref:`array_split-examples`

""" % (
    _array_shape_param_doc,
    (
        _ShapeSplitter__init__params_doc
        %
        (
            _array_start_param_doc,
            "\n" + _array_itemsize_param_doc,
            _halo_param_doc,
            _array_tile_bounds_policy_param_doc,
        )
    )
)


[docs]def shape_split(array_shape, *args, **kwargs):
    return \
        ShapeSplitter(
            array_shape,
            *args,
            **kwargs
        ).calculate_split()

shape_split.__doc__ =\
    """
Splits specified :samp:`{array_shape}` in tiles, returns array of :obj:`slice` tuples.

%s
%s
:rtype: :obj:`numpy.ndarray`
:return: Array of :obj:`tuple` objects. Each :obj:`tuple` element
   is a :obj:`slice` object so that each :obj:`tuple` defines
   a multi-dimensional slice of an array of shape :samp:`{array_shape}`.

.. seealso:: :func:`array_split.array_split`, :meth:`array_split.ShapeSplitter`,
   :ref:`array_split-examples`


""" % (
        _array_shape_param_doc,
        (
            _ShapeSplitter__init__params_doc
            %
            (
                _array_start_param_doc,
                "\n" + _array_itemsize_param_doc,
                _halo_param_doc,
                _array_tile_bounds_policy_param_doc,
            )
        )
    )


[docs]def array_split(
    ary,
    indices_or_sections=None,
    axis=None,
    tile_shape=None,
    max_tile_bytes=None,
    max_tile_shape=None,
    sub_tile_shape=None,
    halo=None
):
    return [
        ary[slyce]
        for slyce in
        shape_split(
            array_shape=ary.shape,
            indices_or_sections=indices_or_sections,
            axis=axis,
            array_start=None,
            array_itemsize=ary.itemsize,
            tile_shape=tile_shape,
            max_tile_bytes=max_tile_bytes,
            max_tile_shape=max_tile_shape,
            sub_tile_shape=sub_tile_shape,
            halo=halo,
            tile_bounds_policy=ARRAY_BOUNDS
        ).flatten()
    ]

array_split.__doc__ =\
    """
Splits the specified array :samp:`{ary}` into sub-arrays, returns list of :obj:`numpy.ndarray`.

:type ary: :obj:`numpy.ndarray`
:param ary: Array which is split into sub-arrays.
%s
:rtype: :obj:`list`
:return: List of :obj:`numpy.ndarray` elements, where each element is
   a *slice* from :samp:`{ary}` (potentially an empty slice).

.. seealso:: :func:`array_split.shape_split`, :meth:`array_split.ShapeSplitter`,
   :ref:`array_split-examples`


""" % (
        _ShapeSplitter__init__params_doc
        %
        (
            "",
            "",
            _halo_param_doc.replace("len({array_shape})", "len({ary}.shape)"),
            ""
        )
    )

__all__ = [s for s in dir() if not s.startswith('_')]
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  Source code for array_split.logging

"""
=====================================
The :mod:`array_split.logging` Module
=====================================

Default initialisation of python logging.


Some simple wrappers of python built-in :mod:`logging` module
for :mod:`array_split` logging.

.. currentmodule:: array_split.logging

Classes and Functions
=====================

.. autosummary::
   :toctree: generated/

   SplitStreamHandler - A :obj:`logging.StreamHandler` which splits errors and warnings to *stderr*.
   initialise_loggers - Initialises handlers and formatters for loggers.
   get_formatter - "Returns :obj:`logging.Formatter` with time prefix string.
"""

from __future__ import absolute_import

import sys
import logging as _builtin_logging
from logging import *  # noqa: F401,F403


class _Python2SplitStreamHandler(_builtin_logging.Handler):
    """
    A python :obj:`logging.handlers` :samp:`Handler` class for
    splitting logging messages to different streams depending on
    the logging-level.
    """

    def __init__(self, outstr=sys.stdout, errstr=sys.stderr, splitlevel=_builtin_logging.WARNING):
        """
        Initialise with a pair of streams and a threshold level which determines
        the stream where the messages are writting.

        :type outstr: file-like
        :param outstr: Logging messages are written to this stream if
           the message level is less than :samp:`self.splitLevel`.
        :type errstr: stream
        :param errstr: Logging messages are written to this stream if
           the message level is greater-than-or-equal-to :samp:`self.splitLevel`.
        :type splitlevel: int
        :param splitlevel: Logging level threshold determining split streams for log messages.
        """
        self.outStream = outstr
        self.errStream = errstr
        self.splitLevel = splitlevel
        _builtin_logging.Handler.__init__(self)

    def emit(self, record):
        """
        Mostly copy-paste from :obj:`logging.StreamHandler`.
        """
        try:
            msg = self.format(record)
            if record.levelno < self.splitLevel:
                stream = self.outStream
            else:
                stream = self.errStream
            fs = "%s\n"

            try:
                if (isinstance(msg, unicode) and  # noqa: F405
                        getattr(stream, 'encoding', None)):
                    ufs = fs.decode(stream.encoding)
                    try:
                        stream.write(ufs % msg)
                    except UnicodeEncodeError:
                        stream.write((ufs % msg).encode(stream.encoding))
                else:
                    stream.write(fs % msg)
            except UnicodeError:
                stream.write(fs % msg.encode("UTF-8"))

            stream.flush()
        except (KeyboardInterrupt, SystemExit):
            raise
        except:
            self.handleError(record)


class _Python3SplitStreamHandler(_builtin_logging.Handler):
    """
    A python :obj:`logging.handlers` :samp:`Handler` class for
    splitting logging messages to different streams depending on
    the logging-level.
    """

    terminator = '\n'

    def __init__(self, outstr=sys.stdout, errstr=sys.stderr, splitlevel=_builtin_logging.WARNING):
        """
        Initialise with a pair of streams and a threshold level which determines
        the stream where the messages are writting.

        :type outstr: file-like
        :param outstr: Logging messages are written to this stream if
           the message level is less than :samp:`self.splitLevel`.
        :type errstr: stream
        :param errstr: Logging messages are written to this stream if
           the message level is greater-than-or-equal-to :samp:`self.splitLevel`.
        :type splitlevel: int
        :param splitlevel: Logging level threshold determining split streams for log messages.
        """
        self.outStream = outstr
        self.errStream = errstr
        self.splitLevel = splitlevel
        _builtin_logging.Handler.__init__(self)

    def flush(self):
        """
        Flushes the stream.
        """
        self.acquire()
        try:
            if self.outStream and hasattr(self.outStream, "flush"):
                self.outStream.flush()
            if self.errStream and hasattr(self.errStream, "flush"):
                self.errStream.flush()
        finally:
            self.release()

    def emit(self, record):
        """
        Emit a record.

        If a formatter is specified, it is used to format the record.
        The record is then written to the stream with a trailing newline.  If
        exception information is present, it is formatted using
        traceback.print_exception and appended to the stream.  If the stream
        has an 'encoding' attribute, it is used to determine how to do the
        output to the stream.
        """
        try:
            msg = self.format(record)
            if record.levelno < self.splitLevel:
                stream = self.outStream
            else:
                stream = self.errStream
            stream.write(msg)
            stream.write(self.terminator)
            self.flush()
        except (KeyboardInterrupt, SystemExit):  # pragma: no cover
            raise
        except:
            self.handleError(record)

if (sys.version_info[0] <= 2):
    class SplitStreamHandler(_Python2SplitStreamHandler):
        __doc__ = _Python2SplitStreamHandler.__doc__
        pass
else:
[docs]    class SplitStreamHandler(_Python3SplitStreamHandler):
        __doc__ = _Python3SplitStreamHandler.__doc__
        pass



[docs]def get_formatter(prefix_string="ARRSPLT| "):
    """
    Returns :obj:`logging.Formatter` object which produces messages
    with *time* and :samp:`prefix_string` prefix.

    :type prefix_string: :obj:`str` or :samp:`None`
    :param prefix_string: Prefix for all logging messages.
    :rtype: :obj:`logging.Formatter`
    :return: Regular formatter for logging.
    """
    if (prefix_string is None):
        prefix_string = ""
    formatter = \
        _builtin_logging.Formatter(
            "%(asctime)s|" + prefix_string + "%(message)s",
            "%H:%M:%S"
        )

    return formatter



[docs]def initialise_loggers(names, log_level=_builtin_logging.WARNING, handler_class=SplitStreamHandler):
    """
    Initialises specified loggers to generate output at the
    specified logging level. If the specified named loggers do not exist,
    they are created.

    :type names: :obj:`list` of :obj:`str`
    :param names: List of logger names.
    :type log_level: :obj:`int`
    :param log_level: Log level for messages, typically
       one of :obj:`logging.DEBUG`, :obj:`logging.INFO`, :obj:`logging.WARN`, :obj:`logging.ERROR`
       or :obj:`logging.CRITICAL`.
       See :ref:`levels`.
    :type handler_class: One of the :obj:`logging.handlers` classes.
    :param handler_class: The handler class for output of log messages,
       for example :obj:`SplitStreamHandler` or :obj:`logging.StreamHandler`.

    """
    frmttr = get_formatter()
    for name in names:
        logr = _builtin_logging.getLogger(name)
        handler = handler_class()
        handler.setFormatter(frmttr)
        logr.addHandler(handler)
        logr.setLevel(log_level)
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  Source code for unittest.case

"""Test case implementation"""

import sys
import functools
import difflib
import logging
import pprint
import re
import warnings
import collections
import contextlib
import traceback

from . import result
from .util import (strclass, safe_repr, _count_diff_all_purpose,
                   _count_diff_hashable, _common_shorten_repr)

__unittest = True


DIFF_OMITTED = ('\nDiff is %s characters long. '
                 'Set self.maxDiff to None to see it.')

class SkipTest(Exception):
    """
    Raise this exception in a test to skip it.

    Usually you can use TestCase.skipTest() or one of the skipping decorators
    instead of raising this directly.
    """

class _ShouldStop(Exception):
    """
    The test should stop.
    """

class _UnexpectedSuccess(Exception):
    """
    The test was supposed to fail, but it didn't!
    """


class _Outcome(object):
    def __init__(self, result=None):
        self.expecting_failure = False
        self.result = result
        self.result_supports_subtests = hasattr(result, "addSubTest")
        self.success = True
        self.skipped = []
        self.expectedFailure = None
        self.errors = []

    @contextlib.contextmanager
    def testPartExecutor(self, test_case, isTest=False):
        old_success = self.success
        self.success = True
        try:
            yield
        except KeyboardInterrupt:
            raise
        except SkipTest as e:
            self.success = False
            self.skipped.append((test_case, str(e)))
        except _ShouldStop:
            pass
        except:
            exc_info = sys.exc_info()
            if self.expecting_failure:
                self.expectedFailure = exc_info
            else:
                self.success = False
                self.errors.append((test_case, exc_info))
            # explicitly break a reference cycle:
            # exc_info -> frame -> exc_info
            exc_info = None
        else:
            if self.result_supports_subtests and self.success:
                self.errors.append((test_case, None))
        finally:
            self.success = self.success and old_success


def _id(obj):
    return obj

def skip(reason):
    """
    Unconditionally skip a test.
    """
    def decorator(test_item):
        if not isinstance(test_item, type):
            @functools.wraps(test_item)
            def skip_wrapper(*args, **kwargs):
                raise SkipTest(reason)
            test_item = skip_wrapper

        test_item.__unittest_skip__ = True
        test_item.__unittest_skip_why__ = reason
        return test_item
    return decorator

def skipIf(condition, reason):
    """
    Skip a test if the condition is true.
    """
    if condition:
        return skip(reason)
    return _id

def skipUnless(condition, reason):
    """
    Skip a test unless the condition is true.
    """
    if not condition:
        return skip(reason)
    return _id

def expectedFailure(test_item):
    test_item.__unittest_expecting_failure__ = True
    return test_item


class _BaseTestCaseContext:

    def __init__(self, test_case):
        self.test_case = test_case

    def _raiseFailure(self, standardMsg):
        msg = self.test_case._formatMessage(self.msg, standardMsg)
        raise self.test_case.failureException(msg)


class _AssertRaisesBaseContext(_BaseTestCaseContext):

    def __init__(self, expected, test_case, callable_obj=None,
                 expected_regex=None):
        _BaseTestCaseContext.__init__(self, test_case)
        self.expected = expected
        self.test_case = test_case
        if callable_obj is not None:
            try:
                self.obj_name = callable_obj.__name__
            except AttributeError:
                self.obj_name = str(callable_obj)
        else:
            self.obj_name = None
        if expected_regex is not None:
            expected_regex = re.compile(expected_regex)
        self.expected_regex = expected_regex
        self.msg = None

    def handle(self, name, callable_obj, args, kwargs):
        """
        If callable_obj is None, assertRaises/Warns is being used as a
        context manager, so check for a 'msg' kwarg and return self.
        If callable_obj is not None, call it passing args and kwargs.
        """
        if callable_obj is None:
            self.msg = kwargs.pop('msg', None)
            return self
        with self:
            callable_obj(*args, **kwargs)


class _AssertRaisesContext(_AssertRaisesBaseContext):
    """A context manager used to implement TestCase.assertRaises* methods."""

    def __enter__(self):
        return self

    def __exit__(self, exc_type, exc_value, tb):
        if exc_type is None:
            try:
                exc_name = self.expected.__name__
            except AttributeError:
                exc_name = str(self.expected)
            if self.obj_name:
                self._raiseFailure("{} not raised by {}".format(exc_name,
                                                                self.obj_name))
            else:
                self._raiseFailure("{} not raised".format(exc_name))
        else:
            traceback.clear_frames(tb)
        if not issubclass(exc_type, self.expected):
            # let unexpected exceptions pass through
            return False
        # store exception, without traceback, for later retrieval
        self.exception = exc_value.with_traceback(None)
        if self.expected_regex is None:
            return True

        expected_regex = self.expected_regex
        if not expected_regex.search(str(exc_value)):
            self._raiseFailure('"{}" does not match "{}"'.format(
                     expected_regex.pattern, str(exc_value)))
        return True


class _AssertWarnsContext(_AssertRaisesBaseContext):
    """A context manager used to implement TestCase.assertWarns* methods."""

    def __enter__(self):
        # The __warningregistry__'s need to be in a pristine state for tests
        # to work properly.
        for v in sys.modules.values():
            if getattr(v, '__warningregistry__', None):
                v.__warningregistry__ = {}
        self.warnings_manager = warnings.catch_warnings(record=True)
        self.warnings = self.warnings_manager.__enter__()
        warnings.simplefilter("always", self.expected)
        return self

    def __exit__(self, exc_type, exc_value, tb):
        self.warnings_manager.__exit__(exc_type, exc_value, tb)
        if exc_type is not None:
            # let unexpected exceptions pass through
            return
        try:
            exc_name = self.expected.__name__
        except AttributeError:
            exc_name = str(self.expected)
        first_matching = None
        for m in self.warnings:
            w = m.message
            if not isinstance(w, self.expected):
                continue
            if first_matching is None:
                first_matching = w
            if (self.expected_regex is not None and
                not self.expected_regex.search(str(w))):
                continue
            # store warning for later retrieval
            self.warning = w
            self.filename = m.filename
            self.lineno = m.lineno
            return
        # Now we simply try to choose a helpful failure message
        if first_matching is not None:
            self._raiseFailure('"{}" does not match "{}"'.format(
                     self.expected_regex.pattern, str(first_matching)))
        if self.obj_name:
            self._raiseFailure("{} not triggered by {}".format(exc_name,
                                                               self.obj_name))
        else:
            self._raiseFailure("{} not triggered".format(exc_name))



_LoggingWatcher = collections.namedtuple("_LoggingWatcher",
                                         ["records", "output"])


class _CapturingHandler(logging.Handler):
    """
    A logging handler capturing all (raw and formatted) logging output.
    """

    def __init__(self):
        logging.Handler.__init__(self)
        self.watcher = _LoggingWatcher([], [])

    def flush(self):
        pass

    def emit(self, record):
        self.watcher.records.append(record)
        msg = self.format(record)
        self.watcher.output.append(msg)



class _AssertLogsContext(_BaseTestCaseContext):
    """A context manager used to implement TestCase.assertLogs()."""

    LOGGING_FORMAT = "%(levelname)s:%(name)s:%(message)s"

    def __init__(self, test_case, logger_name, level):
        _BaseTestCaseContext.__init__(self, test_case)
        self.logger_name = logger_name
        if level:
            self.level = logging._nameToLevel.get(level, level)
        else:
            self.level = logging.INFO
        self.msg = None

    def __enter__(self):
        if isinstance(self.logger_name, logging.Logger):
            logger = self.logger = self.logger_name
        else:
            logger = self.logger = logging.getLogger(self.logger_name)
        formatter = logging.Formatter(self.LOGGING_FORMAT)
        handler = _CapturingHandler()
        handler.setFormatter(formatter)
        self.watcher = handler.watcher
        self.old_handlers = logger.handlers[:]
        self.old_level = logger.level
        self.old_propagate = logger.propagate
        logger.handlers = [handler]
        logger.setLevel(self.level)
        logger.propagate = False
        return handler.watcher

    def __exit__(self, exc_type, exc_value, tb):
        self.logger.handlers = self.old_handlers
        self.logger.propagate = self.old_propagate
        self.logger.setLevel(self.old_level)
        if exc_type is not None:
            # let unexpected exceptions pass through
            return False
        if len(self.watcher.records) == 0:
            self._raiseFailure(
                "no logs of level {} or higher triggered on {}"
                .format(logging.getLevelName(self.level), self.logger.name))


class TestCase(object):
    """A class whose instances are single test cases.

    By default, the test code itself should be placed in a method named
    'runTest'.

    If the fixture may be used for many test cases, create as
    many test methods as are needed. When instantiating such a TestCase
    subclass, specify in the constructor arguments the name of the test method
    that the instance is to execute.

    Test authors should subclass TestCase for their own tests. Construction
    and deconstruction of the test's environment ('fixture') can be
    implemented by overriding the 'setUp' and 'tearDown' methods respectively.

    If it is necessary to override the __init__ method, the base class
    __init__ method must always be called. It is important that subclasses
    should not change the signature of their __init__ method, since instances
    of the classes are instantiated automatically by parts of the framework
    in order to be run.

    When subclassing TestCase, you can set these attributes:
    * failureException: determines which exception will be raised when
        the instance's assertion methods fail; test methods raising this
        exception will be deemed to have 'failed' rather than 'errored'.
    * longMessage: determines whether long messages (including repr of
        objects used in assert methods) will be printed on failure in *addition*
        to any explicit message passed.
    * maxDiff: sets the maximum length of a diff in failure messages
        by assert methods using difflib. It is looked up as an instance
        attribute so can be configured by individual tests if required.
    """

    failureException = AssertionError

    longMessage = True

    maxDiff = 80*8

    # If a string is longer than _diffThreshold, use normal comparison instead
    # of difflib.  See #11763.
    _diffThreshold = 2**16

    # Attribute used by TestSuite for classSetUp

    _classSetupFailed = False

[docs]    def __init__(self, methodName='runTest'):
        """Create an instance of the class that will use the named test
           method when executed. Raises a ValueError if the instance does
           not have a method with the specified name.
        """
        self._testMethodName = methodName
        self._outcome = None
        self._testMethodDoc = 'No test'
        try:
            testMethod = getattr(self, methodName)
        except AttributeError:
            if methodName != 'runTest':
                # we allow instantiation with no explicit method name
                # but not an *incorrect* or missing method name
                raise ValueError("no such test method in %s: %s" %
                      (self.__class__, methodName))
        else:
            self._testMethodDoc = testMethod.__doc__
        self._cleanups = []
        self._subtest = None

        # Map types to custom assertEqual functions that will compare
        # instances of said type in more detail to generate a more useful
        # error message.
        self._type_equality_funcs = {}
        self.addTypeEqualityFunc(dict, 'assertDictEqual')
        self.addTypeEqualityFunc(list, 'assertListEqual')
        self.addTypeEqualityFunc(tuple, 'assertTupleEqual')
        self.addTypeEqualityFunc(set, 'assertSetEqual')
        self.addTypeEqualityFunc(frozenset, 'assertSetEqual')
        self.addTypeEqualityFunc(str, 'assertMultiLineEqual')


[docs]    def addTypeEqualityFunc(self, typeobj, function):
        """Add a type specific assertEqual style function to compare a type.

        This method is for use by TestCase subclasses that need to register
        their own type equality functions to provide nicer error messages.

        Args:
            typeobj: The data type to call this function on when both values
                    are of the same type in assertEqual().
            function: The callable taking two arguments and an optional
                    msg= argument that raises self.failureException with a
                    useful error message when the two arguments are not equal.
        """
        self._type_equality_funcs[typeobj] = function


[docs]    def addCleanup(self, function, *args, **kwargs):
        """Add a function, with arguments, to be called when the test is
        completed. Functions added are called on a LIFO basis and are
        called after tearDown on test failure or success.

        Cleanup items are called even if setUp fails (unlike tearDown)."""
        self._cleanups.append((function, args, kwargs))


[docs]    def setUp(self):
        "Hook method for setting up the test fixture before exercising it."
        pass


[docs]    def tearDown(self):
        "Hook method for deconstructing the test fixture after testing it."
        pass


    @classmethod
[docs]    def setUpClass(cls):
        "Hook method for setting up class fixture before running tests in the class."


    @classmethod
[docs]    def tearDownClass(cls):
        "Hook method for deconstructing the class fixture after running all tests in the class."


[docs]    def countTestCases(self):
        return 1


[docs]    def defaultTestResult(self):
        return result.TestResult()


[docs]    def shortDescription(self):
        """Returns a one-line description of the test, or None if no
        description has been provided.

        The default implementation of this method returns the first line of
        the specified test method's docstring.
        """
        doc = self._testMethodDoc
        return doc and doc.split("\n")[0].strip() or None



[docs]    def id(self):
        return "%s.%s" % (strclass(self.__class__), self._testMethodName)


    def __eq__(self, other):
        if type(self) is not type(other):
            return NotImplemented

        return self._testMethodName == other._testMethodName

    def __hash__(self):
        return hash((type(self), self._testMethodName))

    def __str__(self):
        return "%s (%s)" % (self._testMethodName, strclass(self.__class__))

    def __repr__(self):
        return "<%s testMethod=%s>" % \
               (strclass(self.__class__), self._testMethodName)

    def _addSkip(self, result, test_case, reason):
        addSkip = getattr(result, 'addSkip', None)
        if addSkip is not None:
            addSkip(test_case, reason)
        else:
            warnings.warn("TestResult has no addSkip method, skips not reported",
                          RuntimeWarning, 2)
            result.addSuccess(test_case)

    @contextlib.contextmanager
[docs]    def subTest(self, msg=None, **params):
        """Return a context manager that will return the enclosed block
        of code in a subtest identified by the optional message and
        keyword parameters.  A failure in the subtest marks the test
        case as failed but resumes execution at the end of the enclosed
        block, allowing further test code to be executed.
        """
        if not self._outcome.result_supports_subtests:
            yield
            return
        parent = self._subtest
        if parent is None:
            params_map = collections.ChainMap(params)
        else:
            params_map = parent.params.new_child(params)
        self._subtest = _SubTest(self, msg, params_map)
        try:
            with self._outcome.testPartExecutor(self._subtest, isTest=True):
                yield
            if not self._outcome.success:
                result = self._outcome.result
                if result is not None and result.failfast:
                    raise _ShouldStop
            elif self._outcome.expectedFailure:
                # If the test is expecting a failure, we really want to
                # stop now and register the expected failure.
                raise _ShouldStop
        finally:
            self._subtest = parent


    def _feedErrorsToResult(self, result, errors):
        for test, exc_info in errors:
            if isinstance(test, _SubTest):
                result.addSubTest(test.test_case, test, exc_info)
            elif exc_info is not None:
                if issubclass(exc_info[0], self.failureException):
                    result.addFailure(test, exc_info)
                else:
                    result.addError(test, exc_info)

    def _addExpectedFailure(self, result, exc_info):
        try:
            addExpectedFailure = result.addExpectedFailure
        except AttributeError:
            warnings.warn("TestResult has no addExpectedFailure method, reporting as passes",
                          RuntimeWarning)
            result.addSuccess(self)
        else:
            addExpectedFailure(self, exc_info)

    def _addUnexpectedSuccess(self, result):
        try:
            addUnexpectedSuccess = result.addUnexpectedSuccess
        except AttributeError:
            warnings.warn("TestResult has no addUnexpectedSuccess method, reporting as failure",
                          RuntimeWarning)
            # We need to pass an actual exception and traceback to addFailure,
            # otherwise the legacy result can choke.
            try:
                raise _UnexpectedSuccess from None
            except _UnexpectedSuccess:
                result.addFailure(self, sys.exc_info())
        else:
            addUnexpectedSuccess(self)

[docs]    def run(self, result=None):
        orig_result = result
        if result is None:
            result = self.defaultTestResult()
            startTestRun = getattr(result, 'startTestRun', None)
            if startTestRun is not None:
                startTestRun()

        result.startTest(self)

        testMethod = getattr(self, self._testMethodName)
        if (getattr(self.__class__, "__unittest_skip__", False) or
            getattr(testMethod, "__unittest_skip__", False)):
            # If the class or method was skipped.
            try:
                skip_why = (getattr(self.__class__, '__unittest_skip_why__', '')
                            or getattr(testMethod, '__unittest_skip_why__', ''))
                self._addSkip(result, self, skip_why)
            finally:
                result.stopTest(self)
            return
        expecting_failure = getattr(testMethod,
                                    "__unittest_expecting_failure__", False)
        outcome = _Outcome(result)
        try:
            self._outcome = outcome

            with outcome.testPartExecutor(self):
                self.setUp()
            if outcome.success:
                outcome.expecting_failure = expecting_failure
                with outcome.testPartExecutor(self, isTest=True):
                    testMethod()
                outcome.expecting_failure = False
                with outcome.testPartExecutor(self):
                    self.tearDown()

            self.doCleanups()
            for test, reason in outcome.skipped:
                self._addSkip(result, test, reason)
            self._feedErrorsToResult(result, outcome.errors)
            if outcome.success:
                if expecting_failure:
                    if outcome.expectedFailure:
                        self._addExpectedFailure(result, outcome.expectedFailure)
                    else:
                        self._addUnexpectedSuccess(result)
                else:
                    result.addSuccess(self)
            return result
        finally:
            result.stopTest(self)
            if orig_result is None:
                stopTestRun = getattr(result, 'stopTestRun', None)
                if stopTestRun is not None:
                    stopTestRun()

            # explicitly break reference cycles:
            # outcome.errors -> frame -> outcome -> outcome.errors
            # outcome.expectedFailure -> frame -> outcome -> outcome.expectedFailure
            outcome.errors.clear()
            outcome.expectedFailure = None

            # clear the outcome, no more needed
            self._outcome = None


[docs]    def doCleanups(self):
        """Execute all cleanup functions. Normally called for you after
        tearDown."""
        outcome = self._outcome or _Outcome()
        while self._cleanups:
            function, args, kwargs = self._cleanups.pop()
            with outcome.testPartExecutor(self):
                function(*args, **kwargs)

        # return this for backwards compatibility
        # even though we no longer us it internally
        return outcome.success


    def __call__(self, *args, **kwds):
        return self.run(*args, **kwds)

[docs]    def debug(self):
        """Run the test without collecting errors in a TestResult"""
        self.setUp()
        getattr(self, self._testMethodName)()
        self.tearDown()
        while self._cleanups:
            function, args, kwargs = self._cleanups.pop(-1)
            function(*args, **kwargs)


[docs]    def skipTest(self, reason):
        """Skip this test."""
        raise SkipTest(reason)


[docs]    def fail(self, msg=None):
        """Fail immediately, with the given message."""
        raise self.failureException(msg)


[docs]    def assertFalse(self, expr, msg=None):
        """Check that the expression is false."""
        if expr:
            msg = self._formatMessage(msg, "%s is not false" % safe_repr(expr))
            raise self.failureException(msg)


[docs]    def assertTrue(self, expr, msg=None):
        """Check that the expression is true."""
        if not expr:
            msg = self._formatMessage(msg, "%s is not true" % safe_repr(expr))
            raise self.failureException(msg)


    def _formatMessage(self, msg, standardMsg):
        """Honour the longMessage attribute when generating failure messages.
        If longMessage is False this means:
        * Use only an explicit message if it is provided
        * Otherwise use the standard message for the assert

        If longMessage is True:
        * Use the standard message
        * If an explicit message is provided, plus ' : ' and the explicit message
        """
        if not self.longMessage:
            return msg or standardMsg
        if msg is None:
            return standardMsg
        try:
            # don't switch to '{}' formatting in Python 2.X
            # it changes the way unicode input is handled
            return '%s : %s' % (standardMsg, msg)
        except UnicodeDecodeError:
            return  '%s : %s' % (safe_repr(standardMsg), safe_repr(msg))

[docs]    def assertRaises(self, excClass, callableObj=None, *args, **kwargs):
        """Fail unless an exception of class excClass is raised
           by callableObj when invoked with arguments args and keyword
           arguments kwargs. If a different type of exception is
           raised, it will not be caught, and the test case will be
           deemed to have suffered an error, exactly as for an
           unexpected exception.

           If called with callableObj omitted or None, will return a
           context object used like this::

                with self.assertRaises(SomeException):
                    do_something()

           An optional keyword argument 'msg' can be provided when assertRaises
           is used as a context object.

           The context manager keeps a reference to the exception as
           the 'exception' attribute. This allows you to inspect the
           exception after the assertion::

               with self.assertRaises(SomeException) as cm:
                   do_something()
               the_exception = cm.exception
               self.assertEqual(the_exception.error_code, 3)
        """
        context = _AssertRaisesContext(excClass, self, callableObj)
        return context.handle('assertRaises', callableObj, args, kwargs)


[docs]    def assertWarns(self, expected_warning, callable_obj=None, *args, **kwargs):
        """Fail unless a warning of class warnClass is triggered
           by callable_obj when invoked with arguments args and keyword
           arguments kwargs.  If a different type of warning is
           triggered, it will not be handled: depending on the other
           warning filtering rules in effect, it might be silenced, printed
           out, or raised as an exception.

           If called with callable_obj omitted or None, will return a
           context object used like this::

                with self.assertWarns(SomeWarning):
                    do_something()

           An optional keyword argument 'msg' can be provided when assertWarns
           is used as a context object.

           The context manager keeps a reference to the first matching
           warning as the 'warning' attribute; similarly, the 'filename'
           and 'lineno' attributes give you information about the line
           of Python code from which the warning was triggered.
           This allows you to inspect the warning after the assertion::

               with self.assertWarns(SomeWarning) as cm:
                   do_something()
               the_warning = cm.warning
               self.assertEqual(the_warning.some_attribute, 147)
        """
        context = _AssertWarnsContext(expected_warning, self, callable_obj)
        return context.handle('assertWarns', callable_obj, args, kwargs)


[docs]    def assertLogs(self, logger=None, level=None):
        """Fail unless a log message of level *level* or higher is emitted
        on *logger_name* or its children.  If omitted, *level* defaults to
        INFO and *logger* defaults to the root logger.

        This method must be used as a context manager, and will yield
        a recording object with two attributes: `output` and `records`.
        At the end of the context manager, the `output` attribute will
        be a list of the matching formatted log messages and the
        `records` attribute will be a list of the corresponding LogRecord
        objects.

        Example::

            with self.assertLogs('foo', level='INFO') as cm:
                logging.getLogger('foo').info('first message')
                logging.getLogger('foo.bar').error('second message')
            self.assertEqual(cm.output, ['INFO:foo:first message',
                                         'ERROR:foo.bar:second message'])
        """
        return _AssertLogsContext(self, logger, level)


    def _getAssertEqualityFunc(self, first, second):
        """Get a detailed comparison function for the types of the two args.

        Returns: A callable accepting (first, second, msg=None) that will
        raise a failure exception if first != second with a useful human
        readable error message for those types.
        """
        #
        # NOTE(gregory.p.smith): I considered isinstance(first, type(second))
        # and vice versa.  I opted for the conservative approach in case
        # subclasses are not intended to be compared in detail to their super
        # class instances using a type equality func.  This means testing
        # subtypes won't automagically use the detailed comparison.  Callers
        # should use their type specific assertSpamEqual method to compare
        # subclasses if the detailed comparison is desired and appropriate.
        # See the discussion in http://bugs.python.org/issue2578.
        #
        if type(first) is type(second):
            asserter = self._type_equality_funcs.get(type(first))
            if asserter is not None:
                if isinstance(asserter, str):
                    asserter = getattr(self, asserter)
                return asserter

        return self._baseAssertEqual

    def _baseAssertEqual(self, first, second, msg=None):
        """The default assertEqual implementation, not type specific."""
        if not first == second:
            standardMsg = '%s != %s' % _common_shorten_repr(first, second)
            msg = self._formatMessage(msg, standardMsg)
            raise self.failureException(msg)

[docs]    def assertEqual(self, first, second, msg=None):
        """Fail if the two objects are unequal as determined by the '=='
           operator.
        """
        assertion_func = self._getAssertEqualityFunc(first, second)
        assertion_func(first, second, msg=msg)


[docs]    def assertNotEqual(self, first, second, msg=None):
        """Fail if the two objects are equal as determined by the '!='
           operator.
        """
        if not first != second:
            msg = self._formatMessage(msg, '%s == %s' % (safe_repr(first),
                                                          safe_repr(second)))
            raise self.failureException(msg)


[docs]    def assertAlmostEqual(self, first, second, places=None, msg=None,
                          delta=None):
        """Fail if the two objects are unequal as determined by their
           difference rounded to the given number of decimal places
           (default 7) and comparing to zero, or by comparing that the
           between the two objects is more than the given delta.

           Note that decimal places (from zero) are usually not the same
           as significant digits (measured from the most signficant digit).

           If the two objects compare equal then they will automatically
           compare almost equal.
        """
        if first == second:
            # shortcut
            return
        if delta is not None and places is not None:
            raise TypeError("specify delta or places not both")

        if delta is not None:
            if abs(first - second) <= delta:
                return

            standardMsg = '%s != %s within %s delta' % (safe_repr(first),
                                                        safe_repr(second),
                                                        safe_repr(delta))
        else:
            if places is None:
                places = 7

            if round(abs(second-first), places) == 0:
                return

            standardMsg = '%s != %s within %r places' % (safe_repr(first),
                                                          safe_repr(second),
                                                          places)
        msg = self._formatMessage(msg, standardMsg)
        raise self.failureException(msg)


[docs]    def assertNotAlmostEqual(self, first, second, places=None, msg=None,
                             delta=None):
        """Fail if the two objects are equal as determined by their
           difference rounded to the given number of decimal places
           (default 7) and comparing to zero, or by comparing that the
           between the two objects is less than the given delta.

           Note that decimal places (from zero) are usually not the same
           as significant digits (measured from the most signficant digit).

           Objects that are equal automatically fail.
        """
        if delta is not None and places is not None:
            raise TypeError("specify delta or places not both")
        if delta is not None:
            if not (first == second) and abs(first - second) > delta:
                return
            standardMsg = '%s == %s within %s delta' % (safe_repr(first),
                                                        safe_repr(second),
                                                        safe_repr(delta))
        else:
            if places is None:
                places = 7
            if not (first == second) and round(abs(second-first), places) != 0:
                return
            standardMsg = '%s == %s within %r places' % (safe_repr(first),
                                                         safe_repr(second),
                                                         places)

        msg = self._formatMessage(msg, standardMsg)
        raise self.failureException(msg)



    def assertSequenceEqual(self, seq1, seq2, msg=None, seq_type=None):
        """An equality assertion for ordered sequences (like lists and tuples).

        For the purposes of this function, a valid ordered sequence type is one
        which can be indexed, has a length, and has an equality operator.

        Args:
            seq1: The first sequence to compare.
            seq2: The second sequence to compare.
            seq_type: The expected datatype of the sequences, or None if no
                    datatype should be enforced.
            msg: Optional message to use on failure instead of a list of
                    differences.
        """
        if seq_type is not None:
            seq_type_name = seq_type.__name__
            if not isinstance(seq1, seq_type):
                raise self.failureException('First sequence is not a %s: %s'
                                        % (seq_type_name, safe_repr(seq1)))
            if not isinstance(seq2, seq_type):
                raise self.failureException('Second sequence is not a %s: %s'
                                        % (seq_type_name, safe_repr(seq2)))
        else:
            seq_type_name = "sequence"

        differing = None
        try:
            len1 = len(seq1)
        except (TypeError, NotImplementedError):
            differing = 'First %s has no length.    Non-sequence?' % (
                    seq_type_name)

        if differing is None:
            try:
                len2 = len(seq2)
            except (TypeError, NotImplementedError):
                differing = 'Second %s has no length.    Non-sequence?' % (
                        seq_type_name)

        if differing is None:
            if seq1 == seq2:
                return

            differing = '%ss differ: %s != %s\n' % (
                    (seq_type_name.capitalize(),) +
                    _common_shorten_repr(seq1, seq2))

            for i in range(min(len1, len2)):
                try:
                    item1 = seq1[i]
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('\nUnable to index element %d of first %s\n' %
                                 (i, seq_type_name))
                    break

                try:
                    item2 = seq2[i]
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('\nUnable to index element %d of second %s\n' %
                                 (i, seq_type_name))
                    break

                if item1 != item2:
                    differing += ('\nFirst differing element %d:\n%s\n%s\n' %
                                 (i, item1, item2))
                    break
            else:
                if (len1 == len2 and seq_type is None and
                    type(seq1) != type(seq2)):
                    # The sequences are the same, but have differing types.
                    return

            if len1 > len2:
                differing += ('\nFirst %s contains %d additional '
                             'elements.\n' % (seq_type_name, len1 - len2))
                try:
                    differing += ('First extra element %d:\n%s\n' %
                                  (len2, seq1[len2]))
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('Unable to index element %d '
                                  'of first %s\n' % (len2, seq_type_name))
            elif len1 < len2:
                differing += ('\nSecond %s contains %d additional '
                             'elements.\n' % (seq_type_name, len2 - len1))
                try:
                    differing += ('First extra element %d:\n%s\n' %
                                  (len1, seq2[len1]))
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('Unable to index element %d '
                                  'of second %s\n' % (len1, seq_type_name))
        standardMsg = differing
        diffMsg = '\n' + '\n'.join(
            difflib.ndiff(pprint.pformat(seq1).splitlines(),
                          pprint.pformat(seq2).splitlines()))

        standardMsg = self._truncateMessage(standardMsg, diffMsg)
        msg = self._formatMessage(msg, standardMsg)
        self.fail(msg)

    def _truncateMessage(self, message, diff):
        max_diff = self.maxDiff
        if max_diff is None or len(diff) <= max_diff:
            return message + diff
        return message + (DIFF_OMITTED % len(diff))

    def assertListEqual(self, list1, list2, msg=None):
        """A list-specific equality assertion.

        Args:
            list1: The first list to compare.
            list2: The second list to compare.
            msg: Optional message to use on failure instead of a list of
                    differences.

        """
        self.assertSequenceEqual(list1, list2, msg, seq_type=list)

    def assertTupleEqual(self, tuple1, tuple2, msg=None):
        """A tuple-specific equality assertion.

        Args:
            tuple1: The first tuple to compare.
            tuple2: The second tuple to compare.
            msg: Optional message to use on failure instead of a list of
                    differences.
        """
        self.assertSequenceEqual(tuple1, tuple2, msg, seq_type=tuple)

    def assertSetEqual(self, set1, set2, msg=None):
        """A set-specific equality assertion.

        Args:
            set1: The first set to compare.
            set2: The second set to compare.
            msg: Optional message to use on failure instead of a list of
                    differences.

        assertSetEqual uses ducktyping to support different types of sets, and
        is optimized for sets specifically (parameters must support a
        difference method).
        """
        try:
            difference1 = set1.difference(set2)
        except TypeError as e:
            self.fail('invalid type when attempting set difference: %s' % e)
        except AttributeError as e:
            self.fail('first argument does not support set difference: %s' % e)

        try:
            difference2 = set2.difference(set1)
        except TypeError as e:
            self.fail('invalid type when attempting set difference: %s' % e)
        except AttributeError as e:
            self.fail('second argument does not support set difference: %s' % e)

        if not (difference1 or difference2):
            return

        lines = []
        if difference1:
            lines.append('Items in the first set but not the second:')
            for item in difference1:
                lines.append(repr(item))
        if difference2:
            lines.append('Items in the second set but not the first:')
            for item in difference2:
                lines.append(repr(item))

        standardMsg = '\n'.join(lines)
        self.fail(self._formatMessage(msg, standardMsg))

[docs]    def assertIn(self, member, container, msg=None):
        """Just like self.assertTrue(a in b), but with a nicer default message."""
        if member not in container:
            standardMsg = '%s not found in %s' % (safe_repr(member),
                                                  safe_repr(container))
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertNotIn(self, member, container, msg=None):
        """Just like self.assertTrue(a not in b), but with a nicer default message."""
        if member in container:
            standardMsg = '%s unexpectedly found in %s' % (safe_repr(member),
                                                        safe_repr(container))
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertIs(self, expr1, expr2, msg=None):
        """Just like self.assertTrue(a is b), but with a nicer default message."""
        if expr1 is not expr2:
            standardMsg = '%s is not %s' % (safe_repr(expr1),
                                             safe_repr(expr2))
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertIsNot(self, expr1, expr2, msg=None):
        """Just like self.assertTrue(a is not b), but with a nicer default message."""
        if expr1 is expr2:
            standardMsg = 'unexpectedly identical: %s' % (safe_repr(expr1),)
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertDictEqual(self, d1, d2, msg=None):
        self.assertIsInstance(d1, dict, 'First argument is not a dictionary')
        self.assertIsInstance(d2, dict, 'Second argument is not a dictionary')

        if d1 != d2:
            standardMsg = '%s != %s' % _common_shorten_repr(d1, d2)
            diff = ('\n' + '\n'.join(difflib.ndiff(
                           pprint.pformat(d1).splitlines(),
                           pprint.pformat(d2).splitlines())))
            standardMsg = self._truncateMessage(standardMsg, diff)
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertDictContainsSubset(self, subset, dictionary, msg=None):
        """Checks whether dictionary is a superset of subset."""
        warnings.warn('assertDictContainsSubset is deprecated',
                      DeprecationWarning)
        missing = []
        mismatched = []
        for key, value in subset.items():
            if key not in dictionary:
                missing.append(key)
            elif value != dictionary[key]:
                mismatched.append('%s, expected: %s, actual: %s' %
                                  (safe_repr(key), safe_repr(value),
                                   safe_repr(dictionary[key])))

        if not (missing or mismatched):
            return

        standardMsg = ''
        if missing:
            standardMsg = 'Missing: %s' % ','.join(safe_repr(m) for m in
                                                    missing)
        if mismatched:
            if standardMsg:
                standardMsg += '; '
            standardMsg += 'Mismatched values: %s' % ','.join(mismatched)

        self.fail(self._formatMessage(msg, standardMsg))



[docs]    def assertCountEqual(self, first, second, msg=None):
        """An unordered sequence comparison asserting that the same elements,
        regardless of order.  If the same element occurs more than once,
        it verifies that the elements occur the same number of times.

            self.assertEqual(Counter(list(first)),
                             Counter(list(second)))

         Example:
            - [0, 1, 1] and [1, 0, 1] compare equal.
            - [0, 0, 1] and [0, 1] compare unequal.

        """
        first_seq, second_seq = list(first), list(second)
        try:
            first = collections.Counter(first_seq)
            second = collections.Counter(second_seq)
        except TypeError:
            # Handle case with unhashable elements
            differences = _count_diff_all_purpose(first_seq, second_seq)
        else:
            if first == second:
                return
            differences = _count_diff_hashable(first_seq, second_seq)

        if differences:
            standardMsg = 'Element counts were not equal:\n'
            lines = ['First has %d, Second has %d:  %r' % diff for diff in differences]
            diffMsg = '\n'.join(lines)
            standardMsg = self._truncateMessage(standardMsg, diffMsg)
            msg = self._formatMessage(msg, standardMsg)
            self.fail(msg)


[docs]    def assertMultiLineEqual(self, first, second, msg=None):
        """Assert that two multi-line strings are equal."""
        self.assertIsInstance(first, str, 'First argument is not a string')
        self.assertIsInstance(second, str, 'Second argument is not a string')

        if first != second:
            # don't use difflib if the strings are too long
            if (len(first) > self._diffThreshold or
                len(second) > self._diffThreshold):
                self._baseAssertEqual(first, second, msg)
            firstlines = first.splitlines(keepends=True)
            secondlines = second.splitlines(keepends=True)
            if len(firstlines) == 1 and first.strip('\r\n') == first:
                firstlines = [first + '\n']
                secondlines = [second + '\n']
            standardMsg = '%s != %s' % _common_shorten_repr(first, second)
            diff = '\n' + ''.join(difflib.ndiff(firstlines, secondlines))
            standardMsg = self._truncateMessage(standardMsg, diff)
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertLess(self, a, b, msg=None):
        """Just like self.assertTrue(a < b), but with a nicer default message."""
        if not a < b:
            standardMsg = '%s not less than %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertLessEqual(self, a, b, msg=None):
        """Just like self.assertTrue(a <= b), but with a nicer default message."""
        if not a <= b:
            standardMsg = '%s not less than or equal to %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertGreater(self, a, b, msg=None):
        """Just like self.assertTrue(a > b), but with a nicer default message."""
        if not a > b:
            standardMsg = '%s not greater than %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertGreaterEqual(self, a, b, msg=None):
        """Just like self.assertTrue(a >= b), but with a nicer default message."""
        if not a >= b:
            standardMsg = '%s not greater than or equal to %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertIsNone(self, obj, msg=None):
        """Same as self.assertTrue(obj is None), with a nicer default message."""
        if obj is not None:
            standardMsg = '%s is not None' % (safe_repr(obj),)
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertIsNotNone(self, obj, msg=None):
        """Included for symmetry with assertIsNone."""
        if obj is None:
            standardMsg = 'unexpectedly None'
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertIsInstance(self, obj, cls, msg=None):
        """Same as self.assertTrue(isinstance(obj, cls)), with a nicer
        default message."""
        if not isinstance(obj, cls):
            standardMsg = '%s is not an instance of %r' % (safe_repr(obj), cls)
            self.fail(self._formatMessage(msg, standardMsg))


[docs]    def assertNotIsInstance(self, obj, cls, msg=None):
        """Included for symmetry with assertIsInstance."""
        if isinstance(obj, cls):
            standardMsg = '%s is an instance of %r' % (safe_repr(obj), cls)
            self.fail(self._formatMessage(msg, standardMsg))


    def assertRaisesRegex(self, expected_exception, expected_regex,
                          callable_obj=None, *args, **kwargs):
        """Asserts that the message in a raised exception matches a regex.

        Args:
            expected_exception: Exception class expected to be raised.
            expected_regex: Regex (re pattern object or string) expected
                    to be found in error message.
            callable_obj: Function to be called.
            msg: Optional message used in case of failure. Can only be used
                    when assertRaisesRegex is used as a context manager.
            args: Extra args.
            kwargs: Extra kwargs.
        """
        context = _AssertRaisesContext(expected_exception, self, callable_obj,
                                       expected_regex)

        return context.handle('assertRaisesRegex', callable_obj, args, kwargs)

    def assertWarnsRegex(self, expected_warning, expected_regex,
                         callable_obj=None, *args, **kwargs):
        """Asserts that the message in a triggered warning matches a regexp.
        Basic functioning is similar to assertWarns() with the addition
        that only warnings whose messages also match the regular expression
        are considered successful matches.

        Args:
            expected_warning: Warning class expected to be triggered.
            expected_regex: Regex (re pattern object or string) expected
                    to be found in error message.
            callable_obj: Function to be called.
            msg: Optional message used in case of failure. Can only be used
                    when assertWarnsRegex is used as a context manager.
            args: Extra args.
            kwargs: Extra kwargs.
        """
        context = _AssertWarnsContext(expected_warning, self, callable_obj,
                                      expected_regex)
        return context.handle('assertWarnsRegex', callable_obj, args, kwargs)

[docs]    def assertRegex(self, text, expected_regex, msg=None):
        """Fail the test unless the text matches the regular expression."""
        if isinstance(expected_regex, (str, bytes)):
            assert expected_regex, "expected_regex must not be empty."
            expected_regex = re.compile(expected_regex)
        if not expected_regex.search(text):
            msg = msg or "Regex didn't match"
            msg = '%s: %r not found in %r' % (msg, expected_regex.pattern, text)
            raise self.failureException(msg)


[docs]    def assertNotRegex(self, text, unexpected_regex, msg=None):
        """Fail the test if the text matches the regular expression."""
        if isinstance(unexpected_regex, (str, bytes)):
            unexpected_regex = re.compile(unexpected_regex)
        match = unexpected_regex.search(text)
        if match:
            msg = msg or "Regex matched"
            msg = '%s: %r matches %r in %r' % (msg,
                                               text[match.start():match.end()],
                                               unexpected_regex.pattern,
                                               text)
            raise self.failureException(msg)



    def _deprecate(original_func):
        def deprecated_func(*args, **kwargs):
            warnings.warn(
                'Please use {0} instead.'.format(original_func.__name__),
                DeprecationWarning, 2)
            return original_func(*args, **kwargs)
        return deprecated_func

    # see #9424
    failUnlessEqual = assertEquals = _deprecate(assertEqual)
    failIfEqual = assertNotEquals = _deprecate(assertNotEqual)
    failUnlessAlmostEqual = assertAlmostEquals = _deprecate(assertAlmostEqual)
    failIfAlmostEqual = assertNotAlmostEquals = _deprecate(assertNotAlmostEqual)
    failUnless = assert_ = _deprecate(assertTrue)
    failUnlessRaises = _deprecate(assertRaises)
    failIf = _deprecate(assertFalse)
    assertRaisesRegexp = _deprecate(assertRaisesRegex)
    assertRegexpMatches = _deprecate(assertRegex)



class FunctionTestCase(TestCase):
    """A test case that wraps a test function.

    This is useful for slipping pre-existing test functions into the
    unittest framework. Optionally, set-up and tidy-up functions can be
    supplied. As with TestCase, the tidy-up ('tearDown') function will
    always be called if the set-up ('setUp') function ran successfully.
    """

    def __init__(self, testFunc, setUp=None, tearDown=None, description=None):
        super(FunctionTestCase, self).__init__()
        self._setUpFunc = setUp
        self._tearDownFunc = tearDown
        self._testFunc = testFunc
        self._description = description

    def setUp(self):
        if self._setUpFunc is not None:
            self._setUpFunc()

    def tearDown(self):
        if self._tearDownFunc is not None:
            self._tearDownFunc()

    def runTest(self):
        self._testFunc()

    def id(self):
        return self._testFunc.__name__

    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented

        return self._setUpFunc == other._setUpFunc and \
               self._tearDownFunc == other._tearDownFunc and \
               self._testFunc == other._testFunc and \
               self._description == other._description

    def __hash__(self):
        return hash((type(self), self._setUpFunc, self._tearDownFunc,
                     self._testFunc, self._description))

    def __str__(self):
        return "%s (%s)" % (strclass(self.__class__),
                            self._testFunc.__name__)

    def __repr__(self):
        return "<%s tec=%s>" % (strclass(self.__class__),
                                     self._testFunc)

    def shortDescription(self):
        if self._description is not None:
            return self._description
        doc = self._testFunc.__doc__
        return doc and doc.split("\n")[0].strip() or None


class _SubTest(TestCase):

    def __init__(self, test_case, message, params):
        super().__init__()
        self._message = message
        self.test_case = test_case
        self.params = params
        self.failureException = test_case.failureException

    def runTest(self):
        raise NotImplementedError("subtests cannot be run directly")

    def _subDescription(self):
        parts = []
        if self._message:
            parts.append("[{}]".format(self._message))
        if self.params:
            params_desc = ', '.join(
                "{}={!r}".format(k, v)
                for (k, v) in sorted(self.params.items()))
            parts.append("({})".format(params_desc))
        return " ".join(parts) or '(<subtest>)'

    def id(self):
        return "{} {}".format(self.test_case.id(), self._subDescription())

    def shortDescription(self):
        """Returns a one-line description of the subtest, or None if no
        description has been provided.
        """
        return self.test_case.shortDescription()

    def __str__(self):
        return "{} {}".format(self.test_case, self._subDescription())
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