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CHAPTER
ONE

MINDSPORE

1.1 Data Presentation

1.1.1 Tensor

mindspore.Tensor Tensor is a data structure that stores an n-dimensional array.

mindspore.tensor Create a new Tensor in Cell.construct() or function decorated by
@jit.

mindspore.COOTensor A sparse representation of a set of nonzero elements from a tensor

at given indices, where the indices indicate the position of each
non-zero element.

mindspore.CSRTensor Constructs a sparse tensor in CSR (Compressed Sparse Row) for-
mat, with specified values indicated by values and row and col-
umn positions indicated by indptr and indices.

mindspore.RowTensor A sparse representation of a set of tensor slices at given indices.

mindspore.SparseTensor A sparse representation of a set of nonzero elements from a tensor
at given indices.

mindspore.is_tensor Check whether the input object is mindspore. Tensor .

mindspore.from _numpy Convert numpy array to Tensor.

mindspore.Tensor

class mindspore.Tensor (input_data=None, dtype=None, shape=None, init=None, const_arg=False, device=None)
Tensor is a data structure that stores an n-dimensional array.

Note:
e If init interface is used to initialize Tensor, the Tensor.init_data API needs to be called to load the actual data to Tensor.

* All modes of CPU and GPU, and Atlas training series with graph mode (mode=mindspore. GRAPH_MODE) do not sup-
ported in-place operations yet.

* The default value None of input_data works as a placeholder, it does not mean that we can create a NoneType Tensor.

 Tensor with shape contains 0 is not fully tested and supported.

Warning: To convert dtype of a Tensor, it is recommended to use Tensor.astype() rather than Tensor(sourceTensor,
dtype=newDtype).
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Parameters

* input_data (Union[Tensor, float, int, bool, tuple, list, numpy.ndarray]) - The data to be stored. It can be another Tensor,
Python number or NumPy ndarray. Default: None .

e dtype (mindspore.dtype) - Used to indicate the data type of the output Tensor. The argument should be defined
in mindspore.dtype. If it is None , the data type of the output Tensor will be the same as the input_data. Default: None

 shape (Union[tuple, list, int, mindspore. Symbol1]) - Used to indicate the shape of the output Tensor. If input_data
is available, shape doesn't need to be set. If None or Symbol exists in shape , a tensor of dynamic shape is created,
input_data doesn't need to be set; if only integers exist in shape, a tensor of static shape is created, input_data or init
must be set. Default: None .

¢ init (Initializer) - The information of init data. init is used for delayed initialization in parallel mode, when using init,
dtype and shape must be set. Default: None .

¢ const_arg (bool) - Whether the tensor is a constant when it is used for the argument of a network. Default: False .
¢ device (str) - This parameter is reserved and does not need to be configured. Default: None .
Outputs:

Tensor.

Examples:

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import Tensor

>>> from mindspore.common.initializer import One
>>> # initialize a tensor with numpy.ndarray
>>> t1 = Tensor (np.zeros([1l, 2, 3]), ms.float32)
>>> print (tl)

[[[O0. O. 0.]

[@. ©o O.111

>>> print (type(tl))

<class 'mindspore.common.tensor.Tensor'>

>>> print (tl.shape)

(1, 2, 3)

>>> print (tl.dtype)

Float32

>>>

>>> # initialize a tensor with a float scalar

>>> t2 = Tensor (0.1)
>>> print (t2)
0.1

>>> print (type (t2))

<class 'mindspore.common.tensor.Tensor'>
>>> print (t2.shape)

)

>>> print (t2.dtype)

Float32

>>>

>>> # initialize a tensor with a tuple

>>> t3 = Tensor ((1, 2))
>>> print (£3)
[1 2]

>>> print (type (t3))
<class 'mindspore.common.tensor.Tensor'>

(continues on next page)
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>>> print (t3.shape)

(2,)

>>> print (£3.dtype)

Int64

>>> # initialize a tensor with init

>>> t4

[[1. 1.

(continued from previous page)

Tensor (shape = (1, 3), dtype=ms.float32, init=One())
>>> print (t4)

1.11]

>>> print (type (t4))

<class 'mindspore.common.tensor.Tensor'>
>>> print (t4.shape)
(1, 3)
>>> print (t4.dtype)
Float32
mindspore.Tensor.abs For details, please refer to mindspore.ops.abs ().
mindspore.Tensor.absolute Alias for Tensor.abs ().
mindspore.Tensor.acos For details, please refer to mindspore.ops.acos ().
mindspore.Tensor.acosh For details, please refer to mindspore.ops.acosh ().
mindspore.Tensor.add_ In-place version of mindspore. Tensor.add ().
mindspore. Tensor.add Adds other value to self element-wise.
mindspore.Tensor.addbmm For details, please refer to mindspore.ops.addbmm().
mindspore.Tensor.addcdiv For details, please refer to mindspore.ops.addcdiv ().
mindspore.Tensor.addcmul For details, please refer to mindspore. ops.addcmul ().
mindspore.Tensor.addmm For details, please refer to mindspore.ops.addmm ().
mindspore.Tensor.addmm_ In-place version of mindspore. Tensor.addmm ().
mindspore.Tensor.addmv For details, please refer to mindspore.ops.addmv ().
mindspore.Tensor.addr For details, please refer to mindspore.ops.addr ().
mindspore.Tensor.adjoint For details, please refer to mindspore.ops.adjoint ().
mindspore.Tensor.all Tests if all element in tensor evaluates to True along the given
axes.
mindspore.Tensor.allclose Returns a new Tensor with boolean elements representing if each
element of self is "close" to the corresponding element of other.
mindspore.Tensor.amax For details, please refer to mindspore.ops.amax ().
mindspore.Tensor.amin For details, please refer to mindspore.ops.amin ().
mindspore.Tensor.aminmax For details, please refer to mindspore.ops.aminmax ().
mindspore.Tensor.any Tests if any element in tensor evaluates to True along the given
axes.
mindspore.Tensor.angle For details, please refer to mindspore.ops.angle ().
mindspore.Tensor.approximate_equal For  details, please refer to mindspore.ops.
approximate_equal (), The parameter other of current
interface is the same as the parameter y of the reference
interface.
mindspore.Tensor.arccos Alias for mindspore. Tensor.acos ().
mindspore.Tensor.arccosh Alias for mindspore. Tensor.acosh ().
mindspore.Tensor.arcsin Alias for mindspore. Tensor.asin ().
mindspore.Tensor.arcsinh Alias for mindspore. Tensor.asinh ().
mindspore.Tensor.arctan Alias for mindspore. Tensor.atan ().
mindspore.Tensor.arctan2 Alias for Tensor.atan2 ().
mindspore.Tensor.arctanh Alias for mindspore. Tensor.atanh ().

continues on next page

1.1. Data Presentation



MindSpore APl Documentation, Release r2.6.0

Table 2 - continued from previous page

mindspore.Tensor.argmax Return the indices of the maximum values along the given axis
of the tensor.
mindspore.Tensor.argmax_with_value Return the maximum values and their indices along the given axis
of the tensor.
mindspore.Tensor.argmin Returns the indices of the minimum values along the given axis
of the tensor.
mindspore.Tensor.argmin_with_value Return the minimum values and their indices along the given axis
of the tensor.
mindspore.Tensor.argsort Sorts self along the given dimension in specified order and return
the sorted indices.
mindspore.Tensor.argwhere For details, please refer to mindspore.ops.argwhere ().
mindspore.Tensor.asin For details, please refer to mindspore.ops.asin().
mindspore.Tensor.asinh For details, please refer to mindspore.ops.asinh().
mindspore.Tensor.asnumpy Convert tensor to numpy array.
mindspore.Tensor.assign_value Assign another tensor value to this tensor.
mindspore.Tensor.astype Return a copy of the tensor, cast to a specified type.
mindspore.Tensor.atan For details, please refer to mindspore.ops.atan().
mindspore.Tensor.atan2 For details, please refer to mindspore.ops.atan2 ().
mindspore.Tensor.atanh For details, please refer to mindspore.ops.atanh ().
mindspore.Tensor.baddbmm For details, please refer to mindspore. ops.baddbmm ().
mindspore.Tensor.bernoulli For  details, please refer to mindspore.mint.
bernoulli ().
mindspore.Tensor.bfloatl6 Converts input tensor dtype to bfloatl6.
mindspore.Tensor.bincount For details, please refer to mindspore.ops.bincount ().
mindspore.Tensor.bitwise_and Returns bitwise and of two tensors element-wise.
mindspore.Tensor.bitwise_not Returns bitwise not of self.
mindspore.Tensor.bitwise left_shift For  details, please refer to mindspore.ops.
bitwise_ left_shift ().
mindspore.Tensor.bitwise_or Returns bitwise or of two tensors element-wise.
mindspore.Tensor.bitwise_ right_shift For  details, please refer to mindspore.ops.
bitwise_right_shift ().
mindspore.Tensor.bitwise xor Returns bitwise xor of two tensors element-wise.
mindspore.Tensor.bmm For details, please refer to mindspore.ops.bmm().
mindspore.Tensor.bool Converts input tensor dtype to bool.
mindspore.Tensor.broadcast_to For  details, please refer to mindspore.ops.
broadcast_to ().
mindspore.Tensor.byte Converts input tensor dtype to uintS.
mindspore.Tensor.cauchy Fills the tensor with numbers drawn from the Cauchy distribution.
mindspore.Tensor.ceil For details, please refer to mindspore.ops.ceil ().
mindspore.Tensor.cholesky For details, please refer to mindspore.ops.cholesky ().
mindspore.Tensor.cholesky_solve For  details, please refer to mindspore.ops.
cholesky_solve ().
mindspore.Tensor.choose Construct a tensor from an index tensor and a list of tensors to
choose from.
mindspore.Tensor.chunk Cut the self Tensor into chunks sub-tensors along the specified
dimension.
mindspore.Tensor.clamp For details, please refer to mindspore.ops.clamp ().
mindspore.Tensor.clamp_ In-place version of mindspore. Tensor.clamp ().
mindspore.Tensor.clip Alias for mindspore. Tensor.clamp ().
mindspore.Tensor.clone Returns a copy of self.
mindspore.Tensor.col2im For details, please refer to mindspore.ops.col2im().

continues on next page
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Table 2 - continued from previous page

mindspore.Tensor.conj For details, please refer to mindspore.ops.conj ().
mindspore.Tensor.contiguous Converts a Tensor into a continuous-memory Tensor that contains
the same data as the original Tensor.
mindspore.Tensor.copy Return a copy of the tensor.
mindspore.Tensor.copy. Copies the elements from src into self tensor and returns self.
mindspore.Tensor.copysign For details, please refer to mindspore.ops.copysign ().
mindspore.Tensor.cos For details, please refer to mindspore.ops.cos ().
mindspore.Tensor.cosh For details, please refer to mindspore.ops.cosh ().
mindspore.Tensor.count_nonzero Counts the number of non-zero values in the tensor input along
the given dim.
mindspore.Tensor.cov For details, please refer to mindspore.ops.cov ().
mindspore.Tensor.cross For details, please refer to mindspore.ops.cross ().
mindspore.Tensor.cummax For details, please refer to mindspore.ops.cummax ().
mindspore.Tensor.cummin For details, please refer to mindspore.ops.cummin ().
mindspore.Tensor.cumprod For details, please refer to mindspore. ops.cumprod ().
mindspore.Tensor.cumsum Computes the cumulative sum of self Tensor along dim.
mindspore.Tensor.deg2rad For details, please refer to mindspore.ops.deg2rad().
mindspore.Tensor.diag For details, please refer to mindspore.ops.diag().
mindspore.Tensor.diagflat For details, please refer to mindspore.ops.diagflat ().
mindspore.Tensor.diagonal For details, please refer to mindspore.ops.diagonal ().
mindspore.Tensor.diagonal_scatter For details, please refer to mindspore.ops.
diagonal_scatter ().
mindspore.Tensor.diff For details, please refer to mindspore.ops.diff ().
mindspore.Tensor.digamma For details, please refer to mindspore.ops.digamma ().
mindspore.Tensor.div For details, please refer to mindspore.ops.div ().
mindspore.Tensor.div._ In-place version of mindspore. Tensor.div ().
mindspore.Tensor.divide Alias for mindspore. Tensor.div ().
mindspore.Tensor.dot Computes the dot product of two 1D tensor.
mindspore.Tensor.double Converts input tensor dtype to float64.
mindspore.Tensor.dsplit For details, please refer to mindspore.ops.dsplit ().
mindspore.Tensor.dtype Return the dtype of the tensor (mindspore.dtype).
mindspore.Tensor.eigvals For details, please refer to mindspore.ops.eigvals ().
mindspore.Tensor.eq For details, please refer to mindspore.ops.eqg().
mindspore.Tensor.equal For detalils, please refer to mindspore.ops.equal ().
mindspore.Tensor.erf For details, please refer to mindspore.ops.erf ().
mindspore.Tensor.erfc For details, please refer to mindspore.ops.erfc().
mindspore.Tensor.erfinv For details, please refer to mindspore.ops.erfinv().
mindspore.Tensor.exp For details, please refer to mindspore.ops.exp ().
mindspore.Tensor.exp_ Inplace version of mindspore. Tensor.exp ().
mindspore.Tensor.expand For  details, please refer to mindspore.ops.
broadcast_to().
mindspore.Tensor.expand_as Expand the shape of the input tensor to be the same as the another
input tensor.
mindspore.Tensor.expand_dims For  details, please refer to mindspore.ops.
expand_dims ().
mindspore.Tensor.expml For details, please refer to mindspore.ops.expml ().
mindspore.Tensor.exponential_ Fills self tensor with elements drawn from the exponential distri-
bution:
mindspore.Tensor.fill_ Fills self tensor with the specified value .
mindspore.Tensor.fill diagonal Fills the main diagonal of a Tensor with a specified value and

returns the result.

continues on next page
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Table 2 - continued from previous page

mindspore.Tensor.flatten Flatten a tensor along dimensions from start_dim to end_dim.
mindspore.Tensor.flip For details, please refer to mindspore.ops.flip().
mindspore.Tensor.fliplr For details, please refer to mindspore.ops.fliplr().
mindspore.Tensor.flipud For details, please refer to mindspore.ops. flipud().
mindspore.Tensor. float Converts input tensor dtype to float32.
mindspore.Tensor.float_power For details, please refer to mindspore.ops.
float_power ().
mindspore.Tensor.floor For details, please refer to mindspore.ops.floor ().
mindspore.Tensor.floor In-place version of mindspore. Tensor.floor ().
mindspore.Tensor.floor_divide Divides the self tensor by the other input tensor element-wise and
round down to the closest integer.
mindspore.Tensor.floor_divide_ Divides the self tensor by the other tensor element-wise and round
down to the closest integer.
mindspore.Tensor.flush_from_cache Flush cache data to host if tensor is cache enable.
mindspore.Tensor.fmax For details, please refer to mindspore.ops. fmax ().
mindspore.Tensor.fmod For details, please refer to mindspore.ops. fmod ().
mindspore.Tensor.fold For details, please refer to mindspore.ops.fold().
mindspore.Tensor. frac For details, please refer to mindspore.ops. frac().
mindspore.Tensor.from_numpy Convert numpy array to Tensor.
mindspore.Tensor.gather Gather data from a tensor by indices.
mindspore.Tensor.gather_ elements For details, please refer to mindspore.ops.
gather_elements ().
mindspore.Tensor.gather_nd For  details, please refer to mindspore.ops.
gather _nd().
mindspore.Tensor.gcd For details, please refer to mindspore.ops.gcd ().
mindspore.Tensor.ge Alias for mindspore. Tensor.greater_equal ().
mindspore.Tensor.geqrf For details, please refer to mindspore.ops.geqrf ().
mindspore.Tensor.ger For details, please refer to mindspore.ops.ger ().
mindspore.Tensor.greater For details, please refer to mindspore.ops.greater ().
mindspore.Tensor.greater_equal For details, please refer to mindspore.ops.
greater_equal ().
mindspore.Tensor.gt For details, please refer to :func:'mindspore.Tensor.greater'.
mindspore.Tensor.H Returns a view of a matrix (2-D tensor) conjugated and trans-
posed.
mindspore.Tensor.half Converts input tensor dtype to floatl6.
mindspore.Tensor.hardshrink For  details, please refer to mindspore.ops.
hardshrink ().
mindspore.Tensor.has_init Whether tensor is initialized.
mindspore.Tensor.heaviside For  details, please refer to mindspore.ops.
heaviside ().
mindspore.Tensor.histc For details, please refer to mindspore.ops.histc ().
mindspore.Tensor.hsplit For details, please refer to mindspore.ops.hsplit ().
mindspore.Tensor.hypot For details, please refer to mindspore.ops. hypot ().
mindspore.Tensor.i0 For details, please refer to mindspore.ops.
bessel _1i0().
mindspore.Tensor.igamma For details, please refer to mindspore.ops.igamma ().
mindspore.Tensor.igammac For details, please refer to mindspore. ops. igammac ().
mindspore.Tensor.imag For details, please refer to mindspore.ops.imag().
mindspore.Tensor.index_add Adds tensor y to specified axis and indices of tensor self.
mindspore.Tensor.index_add_ Accumulate the elements of alpha times source into the self by
adding to the index in the order given in index.
continues on next page
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mindspore.Tensor.index_fill

For  details, please refer to mindspore.ops.
index_fill().

mindspore.Tensor.index_put

Based on the indices in indices, replace the corresponding ele-
ments in Tensor self with the values in values.

mindspore.Tensor.index_put_

Based on the indices in indices, replace the corresponding ele-
ments in Tensor self with the values in values.

mindspore.Tensor.index_select

Generates a new Tensor that accesses the values of self along the
specified axis dimension using the indices specified in index.

mindspore.Tensor.init_data

Get the tensor format data of this Tensor.

mindspore.Tensor.inner

For details, please refer to mindspore.ops.inner ().

mindspore.Tensor.inplace_update

For  details, please refer to mindspore.ops.
inplace_update ().

mindspore.Tensor.int

Converts input tensor dtype to int32.

mindspore.Tensor.inv

For details, please refer to mindspore.ops.inv ().

mindspore.Tensor.inverse

For details, please refer to mindspore.ops.inverse ().

mindspore.Tensor.invert

For details, please refer to mindspore.ops.invert ().

mindspore.Tensor.isclose

Returns a tensor of Boolean values indicating whether each ele-
ment of input is "close" to the corresponding element of other.

mindspore.Tensor.isfinite

For details, please refer to mindspore.ops.isfinite ().

mindspore.Tensor.1is_complex

For details, please refer to: func:'mindspore.ops.is_complex'.

mindspore.Tensor.1is_contiguous

Determines whether the memory of tensor is contiguous.

mindspore.Tensor.is_floating_point

For  details, please refer to mindspore.ops.
is_floating_point ().

mindspore.Tensor.isinf

For details, please refer to mindspore.ops.isinf ().

mindspore.Tensor.isnan

For details, please refer to mindspore.ops.ne ().

mindspore.Tensor.isneginf

For details, please refer to mindspore.ops.isneginf ().

mindspore.Tensor.isposinf

For details, please refer to mindspore.ops.isposinf ().

mindspore.Tensor.isreal

For details, please refer to mindspore.ops.isreal ().

mindspore.Tensor.1is_signed

Judge whether the data type of tensor is a signed data type.

mindspore.Tensor.item

Return the value of this tensor as standard Python number.

mindspore.Tensor.itemset

Insert scalar into a tensor (scalar is cast to tensor's dtype, if pos-
sible).

mindspore.Tensor.itemsize

Return the length of one tensor element in bytes.

mindspore.Tensor.lcm

For details, please refer to mindspore.ops.lcm().

mindspore.Tensor.ldexp

For details, please refer to mindspore.ops. ldexp ().

mindspore.Tensor.le

For details, please refer to mindspore.ops.le ().

mindspore.Tensor.lerp

For more details, please refer to mindspore.ops.lerp().

mindspore.Tensor.less

For details, please refer to mindspore.ops.less ().

mindspore.Tensor.less_equal

For  details, please refer to mindspore.ops.
less_equal ().

mindspore.Tensor.log

For details, please refer to mindspore.ops.log().

mindspore.Tensor.logl0

For details, please refer to mindspore.ops.logl0 ().

mindspore.Tensor.loglp

For details, please refer to mindspore.ops.loglp ().

mindspore.Tensor.logZ2

For details, please refer to mindspore.ops.log2 ().

mindspore.Tensor.logaddexp For  details, please refer to mindspore.ops.
logaddexp ().

mindspore.Tensor.logaddexp2 For details, please refer to mindspore.ops.
logaddexpZ2 ().

mindspore.Tensor.logcumsumexp For  details, please refer to mindspore.ops.

logcumsumexp ().

mindspore.Tensor.logdet

For details, please refer to mindspore.ops. logdet ().

continues on next page
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mindspore.Tensor.logical_and For  details, please refer to mindspore.ops.
logical_and().

mindspore.Tensor.logical_not For details, please refer to mindspore.ops.
logical_not ().

mindspore.Tensor.logical_or For  details, please refer to mindspore.ops.
logical_or().

mindspore.Tensor.logical_xor Computes the "logical XOR" of two tensors element-wise.

mindspore.Tensor.logit For details, please refer to mindspore.ops.logit ().

mindspore.Tensor.logsumexp For  details, please refer to mindspore.ops.
logsumexp ().

mindspore.Tensor.log_normal Fills the elements of the input tensor with log normal values ini-
tialized by given mean and std:

mindspore.Tensor.long Converts input tensor dtype to int64.

mindspore.Tensor. 1t For more details, please refer to mindspore.Tensor.
less ().

mindspore.Tensor.lu_solve For details, please refer to mindspore.ops.lu_solve().

mindspore.Tensor.masked_fill For details, please refer to mindspore.ops.
masked fill ().

mindspore.Tensor.masked_fill__ In-place version of mindspore.Tensor.
masked_fill ().

mindspore.Tensor.masked_scatter Updates the value in the "self Tensor" with the fensor value ac-
cording to the mask, and returns a Tensor.

mindspore.Tensor.masked_select For  details, please refer to mindspore.ops.
masked_select ().

mindspore.Tensor.matmul Returns the matrix product of two tensors.

mindspore.Tensor.max Returns the maximum value of the self tensor.

mindspore.Tensor.maximum For details, please refer to mindspore.ops.maximum().

mindspore.Tensor.mean Reduces all dimension of a tensor by averaging all elements in the
dimension, by default.

mindspore.Tensor.median Computes the median and indices of input tensor.

mindspore.Tensor.t Transpose self .

mindspore.Tensor.mH Accessing this property is equivalent to Calling self.adjoint().

mindspore.Tensor.min Returns the minimum value of the self tensor.

mindspore.Tensor.minimum For details, please refer to mindspore.ops.minimum().

mindspore.Tensor.mm Returns the matrix product of two arrays.

mindspore.Tensor.moveaxis For details, please refer to mindspore.ops.moveaxis ().

mindspore.Tensor.movedim For details, please refer to mindspore.ops.movedim().

mindspore.Tensor.move_to Copy Tensor to target device synchronously or asynchronously,
default synchronously.

mindspore.Tensor.msort For details, please refer to mindspore.ops.msort ().

mindspore.Tensor.mT Returns the Tensor that exchanges the last two dimensions.

mindspore.Tensor.mul For details, please refer to mindspore.ops.mul ().

mindspore.Tensor.mul_ Multiplies two tensors element-wise.

mindspore.Tensor.multinomial For details, please refer to mindspore.ops.
multinomial ().

mindspore.Tensor.multiply For details, please refer to mindspore.ops.mul ().

mindspore.Tensor.mvilgamma For details, please refer to mindspore.ops.mvigamma ().

mindspore.Tensor.nan_to_num For  details, please refer to mindspore.ops.
nan_to_num().

mindspore.Tensor.nanmean For details, please refer to mindspore.ops.nanmean ().

continues on next page
8 Chapter 1. mindspore



MindSpore APl Documentation, Release r2.6.0

Table 2 - continued from previous page

mindspore.Tensor.nanmedian For  details, please refer to mindspore.ops.
nanmedian ().
mindspore.Tensor.nansum Computes sum of input Tensor over a given dimension, treating
NaNs as zero.
mindspore.Tensor.narrow Obtains a tensor of a specified length at a specified start position
along a specified axis.
mindspore.Tensor.nbytes Return the total number of bytes taken by the tensor.
mindspore.Tensor.ndim Return the number of tensor dimensions.
mindspore.Tensor.ndimension Alias for mindspore. Tensor.ndim.
mindspore.Tensor.ne Alias for mindspore. Tensor.not_equal ().
mindspore.Tensor.neqg For details, please refer to mindspore.ops.neg().
mindspore.Tensor.negative Alias for mindspore. Tensor.neg ().
mindspore.Tensor.nelement Alias for mindspore. Tensor.numel ().
mindspore.Tensor.new_ones Return a tensor of size filled with ones.
mindspore.Tensor.new_zeros Return a tensor of size filled with zeros.
mindspore.Tensor.nextafter For  details, please refer to mindspore.ops.
nextafter().
mindspore.Tensor.nonzero Return the positions of all non-zero values.
mindspore.Tensor.norm For details, please refer to mindspore.ops.norm().
mindspore.Tensor.normal_ Update the self tensor in place by generating random numbers
sampled from the normal distribution which constructed by the
parameters mean and std.
mindspore.Tensor.not_equal For details, please refer to mindspore.ops.ne ().
mindspore.Tensor.numel For details, please refer to mindspore.ops.numel ().
mindspore.Tensor.numpy Alias for mindspore. Tensor.asnumpy ().
mindspore.Tensor.orgqr For details, please refer to mindspore.ops.orgqr ().
mindspore.Tensor.ormgr For details, please refer to mindspore.ops.ormgr (), Args
input2 and input3 correspond to the args fau and other of mind-
spore.ops.ormqr ().
mindspore.Tensor.outer For details, please refer to mindspore.ops.outer ().
mindspore.Tensor.permute Tensor.permute supports unpacking the axis argument automat-
ically when it is passed as an indefinite number of positional ar-
guments, which has a slight difference from the input parameter
of mindspore.ops.permute ().
mindspore.Tensor.positive For details, please refer to mindspore.ops.positive ().
mindspore.Tensor.pow For details, please refer to mindspore.ops.pow ().
mindspore.Tensor.prod Reduces a dimension of a tensor by multiplying all elements in
the dimension, by default.
mindspore.Tensor.ptp The name of the function comes from the acronym for "peak to
peak".
mindspore.Tensor.rad2deg For details, please refer to mindspore.ops.rad2deg().
mindspore.Tensor.random Fill the tensor with numbers sampled from a discrete uniform
distribution over an interval [ from_,to — 1].
mindspore.Tensor.random_categorical For  details, please refer to mindspore.ops.
random_categorical ().
mindspore.Tensor.ravel Return a contiguous flattened tensor.
mindspore.Tensor.real For details, please refer to mindspore.ops.real ().
mindspore.Tensor.reciprocal For details, please refer to mindspore.ops.
reciprocal ().
mindspore.Tensor.register_hook Registers a backward hook for tensor.
mindspore.Tensor.remainder Computes the remainder of self divided by other element-wise.

continues on next page
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mindspore.Tensor.renorm For details, please refer to mindspore.ops.renorm().

mindspore.Tensor.repeat Copy the elements in each dimension of a Tensor based on the
specified number of repetition times.

mindspore.Tensor.repeat_interleave Repeat elements of a tensor along a dim, like mindspore.
numpy.repeat ().

mindspore.Tensor.reshape For details, please refer to mindspore.ops. reshape ().

mindspore.Tensor.reshape_as Change the shape of the Tensor to the shape of other without
changing the data.

mindspore.Tensor.resize Changes shape and size of tensor in-place.

mindspore.Tensor.reverse For details, please refer to mindspore.ops.flip().

mindspore.Tensor.reverse_sequence For details, please refer to mindspore.ops.
reverse_sequence ().

mindspore.Tensor.roll For details, please refer to mindspore.ops.roll ().

mindspore.Tensor.rot 90 For details, please refer to mindspore.ops.rot 90 ().

mindspore.Tensor.round For details, please refer to mindspore.ops. round ().

mindspore.Tensor.rsqrt For details, please refer to mindspore.ops.rsqgrt ().

mindspore.Tensor.scatter Update the value in src to self according to the specified index.

mindspore.Tensor.scatter_ Update the value in src to update self according to the specified
index.

mindspore.Tensor.scatter_add Add all elements in src to the index specified by index to self along
dimension specified by dim.

mindspore.Tensor.scatter_add_ Add all elements in src to the index specified by index to self along
dimension specified by dim, scatter_add is an in-place operation.

mindspore.Tensor.scatter_div For details, please refer to mindspore.ops.
scatter_div ().

mindspore.Tensor.scatter_max For  details, please refer to mindspore.ops.
scatter _max ().

mindspore.Tensor.scatter_min For  details, please refer to mindspore.ops.
scatter_min ().

mindspore.Tensor.scatter_mul For details, please refer to mindspore.ops.
scatter_mul ().

mindspore.Tensor.scatter_sub For details, please refer to mindspore.ops.
tensor_ scatter_sub/().

mindspore.Tensor.searchsorted For  details, please refer to mindspore.ops.
searchsorted().

mindspore.Tensor.select Slices the self tensor along the selected dimension at the given
index.

mindspore.Tensor.select_scatter For details, please refer to mindspore.ops.
select_scatter().

mindspore.Tensor.set_const_arg Specify whether the tensor is a constant when it is used for the
argument of a network.

mindspore.Tensor.sgn For details, please refer to mindspore.ops.sgn ().

mindspore.Tensor.shape For details, please refer to mindspore.ops. shape ().

mindspore.Tensor.short Return a copy of the tensor, cast to intl6 type, equivalent to
self .astype(mstype.int16).

mindspore.Tensor.sigmoid For details, please refer to mindspore.ops.sigmoid ().

mindspore.Tensor.sign For details, please refer to mindspore.ops.sign ().

mindspore.Tensor.signbit For details, please refer to mindspore.ops.signbit ().

mindspore.Tensor.sin For details, please refer to mindspore.ops.sin ().

mindspore.Tensor.sinc For details, please refer to mindspore.ops.sinc ().

mindspore.Tensor.sinh For details, please refer to mindspore.ops.sinh ().

continues on next page
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mindspore.Tensor.size For details, please refer to mindspore.ops.size ().
mindspore.Tensor.slice_scatter For  details, please refer to mindspore.ops.
slice_scatter().
mindspore.Tensor.slogdet For details, please refer to mindspore.ops.slogdet ().
mindspore.Tensor.softmax For details, please refer to mindspore.ops.softmax ().
mindspore.Tensor.sort Sorts the elements of the self tensor along the given dimension in
the specified order.
mindspore.Tensor.split Splits the Tensor into chunks along the given dim.
mindspore.Tensor.sqrt For details, please refer to mindspore.ops.sqgrt ().
mindspore.Tensor.square For details, please refer to mindspore.ops.square ().
mindspore.Tensor.squeeze For details, please refer to mindspore.ops.squeeze ().
mindspore.Tensor.std For details, please refer to mindspore.ops.std().
mindspore.Tensor.storage_offset Tensor's offset in the underlying storage in terms of the number
of storage elements.
mindspore.Tensor.stride The stride to jump from one element to the next in the input dim.
mindspore.Tensor.strides Return the tuple of bytes to step in each dimension when travers-
ing a tensor.
mindspore.Tensor.sub Subtracts scaled other value from self Tensor.
mindspore.Tensor.sub_ For details, please refer to mindspore.mint.sub ().
mindspore.Tensor.subtract This interface is deprecated from version 2.4 and will be removed
in a future version.
mindspore.Tensor.sum Calculate sum of Tensor elements over a given dim.
mindspore.Tensor.sum to_size Sum self Tensor to the size.
mindspore.Tensor.svd For details, please refer to mindspore.ops.svd ().
mindspore.Tensor.swapaxes For details, please refer to mindspore.ops. swapaxes ().
mindspore.Tensor.swapdims For details, please refer to mindspore.ops.swapdims ().
mindspore.Tensor.T Return the transposed tensor.
mindspore.Tensor.t Transpose self .
mindspore.Tensor.take Takes elements from a tensor along an axis.
mindspore.Tensor.tan For details, please refer to mindspore.ops.tan ().
mindspore.Tensor.tanh For details, please refer to mindspore.ops.tanh ().
mindspore.Tensor.tensor_split For  details, please refer to mindspore.ops.
tensor_split ().
mindspore.Tensor.tile Replicates an tensor with given dims times.
mindspore.Tensor.to Performs tensor dtype conversion.
mindspore.Tensor.to_coo Convert a Tensor to COOTensor.
mindspore.Tensor.to_csr Convert a Tensor to CSRTensor.
mindspore.Tensor.tolist Convert a Tensor to List.
mindspore.Tensor.topk Finds the k largest or smallest element along the given dimension
and returns its value and corresponding index.
mindspore.Tensor.trace Return the sum along diagonals of the tensor.
mindspore.Tensor.transpose Interchange two axes of a tensor.
mindspore.Tensor.triangular_solve For details, please refer to mindspore.mint.
triangular_solve ().
mindspore.Tensor.tril For details, please refer to mindspore.ops.tril ().
mindspore.Tensor.triu For details, please refer to mindspore.ops.triu().
mindspore.Tensor.true_divide Alias for Tensor.div() with rounding_mode = None.
mindspore.Tensor.trunc For details, please refer to mindspore.ops.trunc ().
mindspore.Tensor. type Change the dtype of the Tensor to the dtype .
mindspore.Tensor.type_as Returns self tensor cast to the type of the with the input other

tensor.

continues on next page
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mindspore.Tensor.unbind

For details, please refer to mindspore.ops.unbind().

mindspore.Tensor.unfold

For details, please refer to mindspore.ops.unfold().

mindspore.Tensor.uniform

Generates random numbers that follows a uniform distribution
within the half-open interval [ from_, to).

mindspore.Tensor.uniform

Update the self Tensor in place by generating random num-
bers sampled from uniform distribution in the half-open interval
[from_,to).

mindspore.Tensor.unique

Returns the unique elements of self.

mindspore.Tensor.unique_consecutive

For  details, please  refer to
unique_consecutive ().

mindspore.ops.

mindspore.Tensor.unsorted_segment_max

For  details, please  refer to
unsorted_segment_max ().

mindspore.ops.

mindspore.Tensor.unsorted _segment_min

For  details, please  refer to
unsorted_segment_min ().

mindspore.ops.

mindspore.Tensor.unsorted_segment_prod

For  details, please  refer to
unsorted_segment_prod().

mindspore.ops.

mindspore.Tensor.unsqueeze

For  details, please  refer to
unsqueeze ().

mindspore.ops.

mindspore.Tensor.var

Compute the variance along the specified axis.

mindspore.Tensor.view

Reshape the tensor according to the input shape.

mindspore.Tensor.view_as

View self Tensor as the same shape as other .

mindspore.Tensor.vsplit

For details, please refer to mindspore.ops.vsplit ().

mindspore.Tensor.where

For details, please refer to mindspore.ops.where ().

mindspore.Tensor.xdivy

For details, please refer to mindspore.ops.xdivy ().

mindspore.Tensor.xlogy

For details, please refer to mi ndspore.ops.xlogy ().

mindspore.Tensor.zero_

Return a tensor filled with zeros.

mindspore.Tensor.abs

Tensor.abs () — Tensor
For details, please refer to mindspore.ops.abs ().

mindspore.Tensor.absolute

Tensor.absolute () — Tensor
Alias for Tensor.abs ().

mindspore.Tensor.acos

Tensor.acos () — Tensor
For details, please refer to mindspore.ops.acos ().

12
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mindspore.Tensor.acosh

Tensor.acosh () — Tensor
For details, please refer to mindspore.ops.acosh ().

mindspore.Tensor.add_

Tensor.add_ (other) — Tensor
In-place version of mindspore. Tensor.add ().

mindspore.Tensor.add

Tensor.add (other) — Tensor
Adds other value to self element-wise.

out; = sel f; + other;

Note:
* When self and other have different shapes, they must be able to broadcast to a common shape.

* self and other can not be bool type at the same time, [True, Tensor(True, bool_), Tensor(np.array([True]), bool_)] are all
considered bool type.

* self and other comply with the implicit type conversion rules to make the data types consistent.

* The dimension of self should be greater than or equal to 1.

Parameters

other (Union[Tensor, number.Number, bool])—otherisanumber.Number or a bool or a tensor whose data type
is number or bool .

Returns

Tensor with a shape that is the same as the broadcasted shape of self and other, and the data type is the one with higher precision
or higher digits between self and other.

Raises

TypeError —If other is not one of the following: Tensor, number.Number, bool.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> # case 1: x and y are both Tensor.

>>> x = Tensor (np.array([1, 2, 3]).astype(np.float32))

>>> y = Tensor (np.array([4, 5, 6]).astype(np.float32))

>>> output = Tensor.add(x, V) # x.add(y)

>>> print (output)

[5. 7. 9.]

>>> # case 2: x 1s a scalar and y is a Tensor

>>> x = Tensor (1, mindspore.int32)

>>> y = Tensor (np.array([4, 5, 6]).astype(np.float32))

>>> output = Tensor.add(x, V) # x.add(y)

>>> print (output)

[5. 6. 7.]

>>> # the data type of x is int32, the data type of y is float32,
>>> # and the output is the data format of higher precision float32.
>>> print (output.dtype)

Float32

Tensor .add (other, *, alpha=1) — Tensor

Adds scaled other value to self.

out; = self; + alpha X other;

Note:
* When self and other have different shapes, they must be able to broadcast to a common shape.

* self, other and alpha comply with the implicit type conversion rules to make the data types consistent.

Parameters

other (Union[Tensor, number.Number, bool])—otheris a number.Number or a bool or a tensor whose data type
is number or bool .

Keyword Arguments
alpha (number. Number) —A scaling factor applied to other, default 1.
Returns

Tensor with a shape that is the same as the broadcasted shape of the self and other, and the data type is the one with higher
precision or higher digits among self, other and alpha.

Raises
* TypeError —If the type of other or alpha is not one of the following: Tensor, number.Number, bool.
* TypeError —If alpha is of type float but self and other are not of type float.

* TypeError —If alpha is of type bool but self and other are not of type bool.

Supported Platforms:

Ascend GPU CPU

14
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Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> x = Tensor (1, mindspore.int32)

>>> y = Tensor (np.array([4, 5, 6]).astype(np.float32))

>>> alpha = 0.5

>>> output = Tensor.add(x, y, alpha=alpha) # x.add(y, alpha=alpha)
>>> print (output)

[3. 3.5 4.]

>>> # the data type of x is int32, the data type of y is float32,
>>> # alpha is a float, and the output is the data format of higher precision float32.
>>> print (output.dtype)

Float32

mindspore.Tensor.addbmm

Tensor .addbmm (batchl, batch2, *, beta=1, alpha=1) — Tensor
For details, please refer to mindspore. ops.addbmm ().

mindspore.Tensor.addcdiv

Tensor.addediv (tensorl, tensor2, *, value=1) — Tensor
For details, please refer to mindspore.ops.addcdiv ().

Supported Platforms:

Ascend

mindspore.Tensor.addcmul

Tensor.addemul (tensorl, tensor2, value=1)
For details, please refer to mindspore.ops.addcmul ().

mindspore.Tensor.addmm

Tensor .addmm (matl, mat2, *, beta=1, alpha=1) — Tensor
For details, please refer to mindspore.ops.addmm ().

mindspore.Tensor.addmm_

Tensor.addmm_ (matl, mat2, *, beta=1, alpha=1)
In-place version of mindspore. Tensor.addmm().

Warning: This is an experimental API that is subject to change or deletion.
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mindspore.Tensor.addmv

Tensor .addmv (mat, vec, *, beta=1, alpha=1) — Tensor

For details, please refer to mindspore.ops.addmv ().
Supported Platforms:

Ascend

mindspore.Tensor.addr

Tensor.addr (vecl, vec2, beta=1, alpha=1)

For details, please refer to mindspore.ops.addr ().

mindspore.Tensor.adjoint

Tensor.adjoint ()

For details, please refer to mindspore.ops.adjoint ().

mindspore.Tensor.all

Tensor.all (axis=None, keep_dims=False) — Tensor

Tests if all element in tensor evaluates to True along the given axes.

Parameters

e axis (Union[int, tuple(int), 1list(int), Tensor], optional)—The dimensions to reduce.

None , all dimensions are reduced. Default None .
* keep_dims (bool, optional)—Whether the output tensor has dim retained or not. Default False .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor ([ [True, False], [True, True]])

>>>

>>> # case 1: By default, mindspore.Tensor.all tests along all the axes.
>>> x.all ()

Tensor (shape=[], dtype=Bool, value= False)

>>>

>>> # case 2: Reduces a dimension along axis 1, with keep_dims False.

>>> x.all (axis=1)

Tensor (shape=[2], dtype=Bool, value= [False, Truel])

>>>

>>> # case 3: Reduces a dimension along axis (0, 1), with keep_dims False.
>>> x.all (axis=(0,1))

It

(continues on next page)
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Tensor (shape=[], dtype=Bool, value= False)
>>>

>>> # case 4: Reduces a dimension along axis [0, 1], with keep_dims True.
>>> x.all (axis=[0,1], keep_dims=True)

Tensor (shape=[1, 1], dtype=Bool, value=

[[False]])

Tensor.all (dim=None, keepdim=False) — Tensor

Tests if all element in tensor evaluates to True along the given axes.

Parameters

e dim (Union[int, tuple(int), 1list(int), Tensor], optional)—The dimensions to reduce. If
None , all dimensions are reduced. Default None .

e keepdim (bool, optional)—Whether the output tensor has dim retained or not. Default False .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor ([[True, False], [True, True]])

>>>
>>> # case 1: By default, mindspore.Tensor.all tests along all the axes.
>>> x.all()

Tensor (shape=[], dtype=Bool, value= False)

>>>

>>> # case 2: Reduces a dimension along dim 1, with keepdim False.

>>> x.all (dim=1)

Tensor (shape=[2], dtype=Bool, value= [False, Truel)

>>>

>>> # case 3: Reduces a dimension along dim (0, 1), with keepdim False.
>>> x.all (dim=(0,1))

Tensor (shape=[], dtype=Bool, value= False)

>>>

>>> # case 4: Reduces a dimension along dim [0, 1], with keepdim True.
>>> x.all (dim=[0,1], keepdim=True)

Tensor (shape=[1, 1], dtype=Bool, value=

[[False]l])
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mindspore.Tensor.allclose

Tensor.allclose (other, riol=1e-05, atol=1e-08, equal_nan=False) — Tensor

Returns a new Tensor with boolean elements representing if each element of self is "close" to the corresponding element of other.

Closeness is defined as:

|sel f — other| <= atol + rtolx|other|

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e other (Tensor) —Tensor to compare. Dtype must be same as self.

e rtol (Union([float, int, bool], optional)—Relative tolerance. Default: 1e-05 .

e atol (Union[float, int, bool], optional)—Absolute tolerance. Default: 1e-08 .

* equal_nan (bool,

optional)—If True, then two NaNs will be considered equal. Default: False.

Returns
A bool Scalar.
Raises

e TypeError —self or other is not Tensor.

* TypeError —Data types of self and other are not in the list of supported types.

e TypeError —atol or rtol is not float, int or bool.
* TypeError —equal_nan is not bool.
* TypeError —self and other have different dtypes.

e ValueError —self and other cannot broadcast.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array([1.3, 2.1, 3.2, 4.1, 5.1]), mindspore.floatlb)
>>> other = Tensor (np.array([1.3, 3.3, 2.3, 3.1, 5.1]), mindspore.floatlb)

>>> output = input.allclose (other)
>>> print (output)
False
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mindspore.Tensor.amax

Tensor .amax (axis=None, keepdims=False, *, initial=None, where=None)
For details, please refer to mindspore.ops.amax ().

mindspore.Tensor.amin

Tensor .amin (axis=None, keepdims=False, *, initial=None, where=None)
For details, please refer to mindspore.ops.amin ().

mindspore.Tensor.aminmax

Tensor.aminmax (*, axis=0, keepdims=False)
For details, please refer to mindspore.ops.aminmax ().

mindspore.Tensor.any

Tensor . any (axis=None, keep_dims=False) — Tensor
Tests if any element in tensor evaluates to True along the given axes.

Parameters

e axis (Union[int, tuple(int), 1list(int), Tensor], optional)—The dimensions to reduce.

None , all dimensions are reduced. Default None .
* keep_dims (bool, optional)—Whether the output tensor has dim retained or not. Default False .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor ([ [True, False], [True, True]])

>>>

>>> # case 1: By default, mindspore.Tensor.any tests along all the axes.
>>> x.any ()

Tensor (shape=[], dtype=Bool, value= True)

>>>

>>> # case 2: Reduces a dimension along axis 1, with keep_dims False.

>>> x.any (axis=1)

Tensor (shape=[2], dtype=Bool, value= [ True, Truel])

>>>

>>> # case 3: Reduces a dimension along axis (0, 1), with keep_dims False.
>>> x.any (axis=(0,1))

Tensor (shape=[], dtype=Bool, value= True)

>>>

>>> # case 4: Reduces a dimension along axis [0, 1], with keep_dims True.

If

(continues on next page)
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>>> x.any (axis=[0,1], keep_dims=True)
Tensor (shape=[1, 1], dtype=Bool, value=
[[ Truell)

Tensor .any (dim=None, keepdim=False) — Tensor

Tests if any element in tensor evaluates to True along the given axes.

Parameters

e dim (Union[int, tuple(int), 1list(int), Tensor], optional)—The dimensions to reduce.

None , all dimensions are reduced. Default None .
* keepdim (bool, optional)—Whether the output tensor has dim retained or not. Default False .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor ([[True, False], [True, True]])

>>>

>>> # case 1: By default, mindspore.Tensor.any tests along all the axes.
>>> x.any ()

Tensor (shape=[], dtype=Bool, value= True)

>>>

>>> # case 2: Reduces a dimension along dim 1, with keepdim False.

>>> x.any (dim=1)

Tensor (shape=[2], dtype=Bool, value= [ True, Truel)

>>>

>>> # case 3: Reduces a dimension along dim (0, 1), with keepdim False.
>>> x.any (dim=(0,1))

Tensor (shape=[], dtype=Bool, value= True)

>>>

>>> # case 4: Reduces a dimension along dim [0, 1], with keepdim True.

>>> x.any (dim=[0,1], keepdim=True)
Tensor (shape=[1, 1], dtype=Bool, value=
[[ Truell)

mindspore.Tensor.angle

Tensor.angle ()

For details, please refer to mindspore.ops.angle ().

If
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mindspore.Tensor.approximate_equal

Tensor.approximate_equal (other, tolerance=1e-5)
For details, please refer to mindspore.ops.approximate_equal (), The parameter other of current interface is the same
as the parameter y of the reference interface.

mindspore.Tensor.arccos

Tensor.arccos () — Tensor
Alias for mindspore. Tensor.acos ().

mindspore.Tensor.arccosh

Tensor.arccosh () — Tensor
Alias for mindspore. Tensor.acosh ().

mindspore.Tensor.arcsin

Tensor.arecsin () — Tensor
Alias for mindspore. Tensor.asin ().

mindspore.Tensor.arcsinh

Tensor.arecsinh () — Tensor
Alias for mindspore. Tensor.asinh ().

mindspore.Tensor.arctan

Tensor.arctan () — Tensor
Alias for mindspore. Tensor.atan ().

mindspore.Tensor.arctan2

Tensor.arctan2 (other) — Tensor
Alias for Tensor.atan2 ().

mindspore.Tensor.arctanh

Tensor.arctanh () — Tensor
Alias for mindspore. Tensor.atanh ().
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mindspore.Tensor.argmax

Tensor .argmax (axis=None, keepdims=False) — Tensor

Return the indices of the maximum values along the given axis of the tensor.
Parameters

* axis (Union[int, None], optional)—Specify the axis for computation. If None , compute all elements in
the tensor. Default None .

* keepdims (bool, optional)—Whether the output tensor has dim retained. Default False .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([[9, 3, 4, 51,
(5, 2, 7, 41,
(8, 1, 3, 611)

>>> # case 1: By default, compute the maximum of all elements.
>>> x.argmax()
Tensor (shape=[], dtype=Int64, value= 0)
>>>
>>> # case 2: Compute the maximum along axis 1.
>>> x.argmax (axis=1)
Tensor (shape=[3], dtype=Int64, value= [0, 2, 0])
>>>
>>> # case 3: If keepdims=True, the output shape will be same of that of the input.
>>> x.argmax (axis=1, keepdims=True)
Tensor (shape=[3, 1], dtype=Int64, value=
[eor,
(21,
(011)

Tensor .argmax (dim=None, keepdim=False) — Tensor
Return the maximum values along the given dimension of the tensor.

Parameters

e dim (Union[int, None], optional)—Specify the dim for computation. If None , compute all elements in
the tensor.

* keepdim (bool, optional)—Whether the output tensor has dim retained.
Returns

Tensor

Supported Platforms:

Ascend

22
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Examples

>>> import mindspore
>>> x = mindspore.tensor([[9, 3, 4, 51,
[5, 2, 7, 4],

. [8, 1, 3, 611)
>>> # case 1: By default, compute the maximum of all elements.
>>> x.argmax ()
Tensor (shape=[], dtype=Int64, value= 0)
>>>
>>> # case 2: Compute the maximum along dim 1.
>>> x.argmax (dim=1)
Tensor (shape=[3], dtype=Int64, value= [0, 2, 0])
>>>
>>> # case 3: If keepdim=True, the output shape will be same of that of the input.
>>> x.argmax (dim=1, keepdim=True)
Tensor (shape=[3, 1], dtype=Int64, value=
[rol,

(21,

(011)

mindspore.Tensor.argmax_with_value

Tensor.argmax_with_value (axis=0, keep_dims=False)

Return the maximum values and their indices along the given axis of the tensor.
Parameters

e axis (Union[int, None], optional)—Specify the axis for computation. If None , compute all elements in
the tensor. Default O .

* keep_dims (bool, optional)—Whether the output tensor has dim retained. Default False .
Returns

Tuple(max, max_indices) of 2 tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[9, 3, 4, 51,
[5, 2, 7, 41,
. [8, 1, 3, 611)
>>> # case 1: By default, compute the maximum along axis 0.
>>> x.argmax_with_value ()
(Tensor (shape=[4], dtype=Int64, value= [9, 3, 7, 61]),
Tensor (shape=[4], dtype=Int64, wvalue= [0, 0, 1, 2]))
>>>
>>> # case 2: Compute the maximum along axis 1.
>>> x.argmax_with_value (axis=1)
(Tensor (shape=[3], dtype=Inte64, value= [9, 7, 8]),
Tensor (shape=[3], dtype=Int64, wvalue= [0, 2, 0]))

(continues on next page)
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>>>
>>> # case 3: If keep_dims=True, the output shape will be same of that of the input.
>>> x.argmax_with_value (axis=1, keep_dims=True)
(Tensor (shape=[3, 1], dtype=Int64, value=

[[91,

[71,

[811),

Tensor (shape=[3, 1], dtype=Int64, value=

[[0],

[21,

[011))

>>>
>>> # case 4: If axis=None, compute the maximum of all elements.
>>> x.argmax_with_value (axis=None, keep_dims=True)
(Tensor (shape=[], dtype=Int64, value= 9),
Tensor (shape=[], dtype=Int64, value= 0))

mindspore.Tensor.argmin

Tensor.argmin (axis=None, keepdims=False) — Tensor
Returns the indices of the minimum values along the given axis of the tensor.

Parameters

e axis (Union[int, None], optional)—Specify the axis for computation. If None , compute all elements in
the tensor. Default None .

* keepdims (bool, optional)—Whether the output tensor has dim retained. Default False .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[2, 5, 1, 6],
[3, -7, -2, 41,
ce [8, -4, 1, -311)
>>> # case 1: By default, compute the minimum of all elements.
>>> x.argmin ()
Tensor (shape=[], dtype=Int32, value= 5)
>>>
>>> # case 2: Compute the minimum along axis 1.
>>> x.argmin (axis=1)
Tensor (shape=[3], dtype=Int32, value= [2, 1, 1])
>>>
>>> # case 3: If keepdims=True, the output shape will be same of that of the input.
>>> x.argmin(axis=1, keepdims=True)
Tensor (shape=[3, 1], dtype=Int32, value=
[[21,

(continues on next page)

24 Chapter 1. mindspore


https://docs.python.org/library/functions.html#int
https://docs.python.org/library/functions.html#bool

MindSpore APl Documentation, Release r2.6.0

(continued from previous page)

Tensor.argmin (dim=None, keepdim=False) — Tensor
Returns the indices of the minimum values along the given axis of the tensor.
Parameters

e dim (Union[int, None], optional)—Specify the axis for computation. If None , compute all elements in
the tensor.

* keepdim (bool, optional)—Whether the output tensor has dim retained.
Returns

Tensor

Supported Platforms:

Ascend

Examples

>>> import mindspore
>>> x = mindspore.tensor([[2, 5, 1, 6],
[3, -7, -2, 41,

c [8, -4, 1, -311)
>>> # case 1: By default, compute the minimum of all elements.
>>> x.argmin ()
Tensor (shape=[], dtype=Int32, value= 5)
>>>
>>> # case 2: Compute the minimum along dim 1.
>>> x.argmin (dim=1)
Tensor (shape=[3], dtype=Int32, value= [2, 1, 1])
>>>
>>> # case 3: If keepdim=True, the output shape will be same of that of the input.
>>> x.argmin (dim=1, keepdim=True)
Tensor (shape=[3, 1], dtype=Int32, value=
(21,

(11,

[111)

mindspore.Tensor.argmin_with_value

Tensor.argmin_with_value (axis=0, keep_dims=False)
Return the minimum values and their indices along the given axis of the tensor.

Parameters

* axis (Union[int, None], optional)—Specify the axis for computation. If None , compute all elements in
the tensor. Default O .

¢ keep_dims (bool, optional)—Whether the output tensor has dim retained. Default False .
Returns

Tuple(min, min_indices) of 2 tensors.
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Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[2, 5, 1, 6],
13, =7, =2, 4],
c [8, -4, 1, -311)
>>> # case 1: By default, compute the minimum along axis 0.
>>> x.argmin_with_value ()

(Tensor (shape=[4], dtype=Int64, value= [ 2, -7, -2, -31),
Tensor (shape=[4], dtype=Int64, wvalue= [0, 1, 1, 2]))
>>>

>>> # case 2: Compute the minimum along axis 1.
>>> x.argmin_with_value (axis=1)

(Tensor (shape=[3], dtype=Int64, value= [ 1, -7, —-41),
Tensor (shape=[3], dtype=Int64, value= [2, 1, 1]))
>>>

>>> # case 3: If keep_dims=True, the output shape will be same of that of the input.
>>> x.argmin_with_value (axis=1, keep_dims=True)
(Tensor (shape=[3, 1], dtype=Int64, value=
(L 11,
(=71,
[-411),
Tensor (shape=[3, 1], dtype=Int64, value=
(121,
[11,
[111))

>>>
>>> # case 4: If axis=None, compute the minimum of all elements.
>>> x.argmin_with_value (axis=None, keep_dims=True)

(Tensor (shape=[], dtype=Int64, value= -7),

Tensor (shape=[], dtype=Int64, value= 0))

mindspore.Tensor.argsort

Tensor.argsort (axis=- I, descending=False) — Tensor
Sorts self along the given dimension in specified order and return the sorted indices.

Parameters

e axis (int, optional)—The axis to sortalong. Default: —1 , means the last dimension. The Ascend backend only
supports sorting the last dimension.

* descending(bool, optional)—Thesortorder. If descending is True then the elements are sorted in descending
order by value. Otherwise sort in ascending order. Default: False .

Returns

Tensor, the indices of sorted self. Data type is int32.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[8, 2, 1], [5, 9, 31, [4, 6, 7]1]1), mindspore.floatl6)
>>> sort = Tensor.argsort (x) # x.argsort ()
>>> print (sort)
[[2 1 0]
[2 0 1]
[0 1 2]]

Tensor.argsort (dim=- 1, descending=False, stable=False) — Tensor

Sorts self along the given dimension in specified order and return the sorted indices.

Warning: This is an experimental optimizer API that is subject to deletion or change.

Parameters

e dim (int, optional)—The dim to sort along. Default: —1 , means the last dimension. The Ascend backend only
supports sorting the last dimension.

¢ descending (bool, optional)—The sortorder. If descending is True then the elements are sorted in descend-
ing order by value. Otherwise sort in ascending order. Default: False .

e stable (bool, optional)—Whether to use stable sorting algorithm. Default: False.
Returns
Tensor, the indices of sorted self. Data type is int64.
Raises
* ValueError —If dim is out of range.
e TypeError —If dtype of dim is not int32.
* TypeError —If dtype of descending is not bool.

* TypeError —If dtype of stable is not bool.

Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[8, 2, 1], [5, 9, 31, [4, 6, 7]1]1), mindspore.floatl6)

>>> sort = Tensor.argsort (x) # x.argsort ()
>>> print (sort)
[[2 1 0]

[2 0 1]

[0 1 2]]
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mindspore.Tensor.argwhere

Tensor.argwhere ()
For details, please refer to mindspore.ops.argwhere ().

mindspore.Tensor.asin

Tensor.asin () — Tensor
For details, please refer to mindspore.ops.asin ().

mindspore.Tensor.asinh

Tensor.asinh () — Tensor
For details, please refer to mindspore.ops.asinh ().

mindspore.Tensor.asnumpy

Tensor.asnumpy ()
Convert tensor to numpy array. Returns self tensor as a NumPy ndarray. This tensor and the returned ndarray share the same
underlying storage. Changes to self tensor will be reflected in the ndarray.

Returns

A numpy ndarray which shares the same underlying storage with the tensor.

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([l, 2], dtype=np.float32))
>>> y = x.asnumpy ()

>>> y[0] = 11

>>> print (x)

[11. 2.]

>>> print (y)

[11. 2.]

mindspore.Tensor.assign_value

Tensor.assign_value (value)
Assign another tensor value to this tensor.

Parameters
value (Tensor) —Tensor for assignment.
Returns

Tensor, Tensor that's been assigned.
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Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor ([1, 2, 3, 41)

>>> y = Tensor (np.array([[1, 2], [3, 411))
>>> output = x.assign_value (y)

>>> print (x)

[[1 2]

[3 4]]

mindspore.Tensor.astype

Tensor.astype (dtype, copy=True)
Return a copy of the tensor, cast to a specified type.

Parameters

e dtype (Union[mindspore.dtype, numpy.dtype, str]) —Designated tensor dtype, can be in format of mind-
spore.dtype.float32 or numpy.float32 or float32.

* copy (bool, optional)—By default, astype always returns a newly allocated tensor. If this is set to false , the
input tensor is returned instead of a copy. Default: True .

Returns
Tensor, with the designated dtype.
Raises

TypeError —If the specified dtype cannot be understood.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> from mindspore import Tensor
>>> x = Tensor (np.ones((1,2,2,1), dtype=np.float32))

>>> x = x.astype("int32")
>>> print (x.dtype)
Int32

mindspore.Tensor.atan

Tensor.atan () — Tensor
For details, please refer to mindspore.ops.atan ().
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mindspore.Tensor.atan2

Tensor.atan2 (other) — Tensor
For details, please refer to mindspore.ops.atan2 ().

mindspore.Tensor.atanh

Tensor.atanh () — Tensor
For details, please refer to mindspore.ops.atanh ().

mindspore.Tensor.baddbmm

Tensor .baddbmm (batchl, batch2, *, beta=1, alpha=1) — Tensor
For details, please refer to mindspore.ops.baddbmm().

mindspore.Tensor.bernoulli

Tensor .bernoulli (*, generator=None)
For details, please refer to mindspore.mint.bernoulli ().

mindspore.Tensor.bfloat16

Tensor .bfloatl6 ()
Converts input tensor dtype to bfloat16.

Returns

Tensor, converted to the bfloatl6 dtype.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.int32)
>>> output = input_x.bfloatl6 ()

>>> print (output.dtype)

BFloatl6
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mindspore.Tensor.bincount

Tensor .bincount (weights=None, minlength=0) — Tensor
For details, please refer to mindspore.ops.bincount ().

mindspore.Tensor.bitwise_and

Tensor.bitwise_and (other) — Tensor
Returns bitwise and of two tensors element-wise.

Note: self and other comply with the type conversion rules to make the data types consistent.

Parameters
other (Tensor, Number.number)—The shape is the same as the self or can be broadcast to the shape of self.
Returns

Tensor, has the same type as the self and has the same shape as after broadcasting.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> input = Tensor (np.array ([0, 0, 1, -1, 1, 1, 1]), mindspore.intl16)
>>> other = Tensor (np.array ([0, 1, 1, -1, -1, 2, 3]1), mindspore.intl16)
>>> output = input.bitwise_and (other)

>>> print (output)

[0 O 1 -1 1 0 1]

mindspore.Tensor.bitwise_not

Tensor .bitwise_not () — Tensor
Returns bitwise not of self.

Warning: This is an experimental API that is subject to change or deletion.

Returns
Tensor, has the same shape and type as self.
Raises
e TypeError —If self is not a Tensor.

* RuntimeError —If dtype of self is not int or bool.
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Supported Platforms:

Ascend

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array([True, False,

>>> output = input.bitwise_not ()
>>> print (output)
[False True False True]

mindspore.Tensor.bitwise_left_shift

Tensor.bitwise_left_shift (other)

For details, please refer to mindspore.ops.bitwise_left_shift ().

mindspore.Tensor.bitwise_or

Tensor.bitwise_or (other) — Tensor
Returns bitwise or of two tensors element-wise.

Note: self and other comply with the type conversion rules to make the data types consistent.

Parameters

other (Tensor, Number.number)—The shape is the same as the self or can be broadcast to the shape of self.

Returns

Tensor, has the same type as the self and has the same shape as after broadcasting.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array ([0, 0, 1,
>>> other = Tensor (np.array ([0, 1, 1,
>>> output = input.bitwise_or (other)

>>> print (output)
[0 1 1 -1 -1 3 3]

mindspore.int16)
mindspore.int16)
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mindspore.Tensor.bitwise_right_shift

Tensor.bitwise_right_shift (other)
For details, please refer to mindspore.ops.bitwise_right_shift ().

mindspore.Tensor.bitwise_xor

Tensor .bitwise_xor (other) — Tensor
Returns bitwise xor of two tensors element-wise.

Note: self and other comply with the type conversion rules to make the data types consistent.

Parameters
other (Tensor, Number.number)—The shape is the same as the self or can be broadcast to the shape of self.
Returns

Tensor, has the same type as the self and has the same shape as after broadcasting.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array ([0, 0, 1, -1, 1, 1, 1]), mindspore.intl16)
>>> other = Tensor (np.array ([0, 1, 1, -1, -1, 2, 3]), mindspore.intl16)
>>> output = input.bitwise_xor (other)

>>> print (output)
[0 1 0 0 -2 3 2]

mindspore.Tensor.omm

Tensor .bmm (mat2)
For details, please refer to mindspore.ops.bmm().

mindspore.Tensor.bool

Tensor.bool ()
Converts input tensor dtype to bool. If the value in tensor is zero, it will be False, otherwise it will be True.

Returns

Tensor, converted to the bool dtype.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np
>>> import mindspore

>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.float32)
>>> output = input_x.bool ()

>>> print (output.dtype)

Bool

mindspore.Tensor.broadcast_to

Tensor .broadcast_to (shape)

For details, please refer to mindspore.ops.broadcast_to ().

mindspore.Tensor.byte

Tensor.byte ()
Converts input tensor dtype to uintS.

Returns

Tensor, converted to the uint8 dtype.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore

>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.float32)

>>> output = input_x.byte ()
>>> print (output.dtype)
UInt8

mindspore.Tensor.cauchy

Tensor .cauchy (median=0.0, sigma=1.0)

Fills the tensor with numbers drawn from the Cauchy distribution. It is defined as follows:

1 loa

f) =

7 (x — median)? + o2

Warning: This is an experimental API that is subject to change or deletion.

Parameters

34

Chapter 1.

mindspore



MindSpore APl Documentation, Release r2.6.0

* median (float, optional) —the location parameter, specifying the location of the peak of the distribution.
Default: 0.0.

* sigma (float, optional)—the scale parameter which specifies the half-width at half-maximum. Default: 1.0.
Returns

Tensor. A Tensor with the same type and shape of input.

Supported Platforms:

Ascend CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> x = mindspore.Tensor (np.zeros((1, 2)), dtype=mindspore.float32)
>>> x.cauchy ()

Tensor (shape=[1, 2], dtype=Float32, value=

[[8.79836142e-01, 9.37541723e-0111)

mindspore.Tensor.ceil

Tensor.ceil () — Tensor
For details, please refer to mindspore.ops.ceil ().

mindspore.Tensor.cholesky

Tensor.cholesky (upper=False)
For details, please refer to mindspore.ops.cholesky ().

mindspore.Tensor.cholesky_solve

Tensor.cholesky_solve (input2, upper=False)
For details, please refer to mindspore.ops.cholesky_solve ().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.choose

Tensor .choose (choices, mode='clip")
Construct a tensor from an index tensor and a list of tensors to choose from.

Parameters

e choices (Union[tuple, list, Tensor])—Choice tensors. The input tensor and all of the choices must be
broadcasted to the same shape. If choices is itself a tensor, then its outermost dimension (i.e., the one corresponding to
choices.shape[0]) is taken as defining the "sequence".
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* mode (str, optional)—Specifies how indices outside [0, n—1] will be treated. Support 'raise', 'wrap',
'clip'.

— raise: Raises an error;
— wrap: Wraps around;

— clip: Clips to the range. The values greater than n-1 will be mapped to n-1. Note that this mode disables indexing
with negative numbers.

Default: 'clip’.
Returns
Tensor, the merged result.
Raises

ValueError —If the input tensor and any of the choices cannot be broadcast.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> choices = [[O, 1, 2, 3], [10, 11, 12, 13], [20, 21, 22, 23], [30, 31, 32, 3311
>>> x = Tensor (np.array([2, 3, 1, 0]))

>>> print (x.choose (choices))

[20 31 12 3]

mindspore.Tensor.chunk

Tensor.chunk (chunks, dim=0) — Tuple of Tensors
Cut the self Tensor into chunks sub-tensors along the specified dimension.

Note: The number of sub-tensors returned by this function may be less than the number of sub-tensors specified by chunks.

Warning: This is an experimental API that is subject to change or deletion.

Parameters
¢ chunks (int) —Number of sub-tensors to cut.
e dim (int, optional)—Specify the dimensions that you want to split. Default: O .
Returns
A tuple of sub-tensors.
Raises
e TypeError —The sum of chunks is not int.

* TypeError —If argument dim is not int.
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e ValueError —If argument dim is out of range of [—sel f.ndim, sel f.ndim) .

* ValueError —If argument chunks is not positive number.

Supported Platforms:

Ascend

Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> input_x = Tensor (np.arange (9) .astype("float32"))

>>> output = input_x.chunk (3, dim=0)

>>> print (output)

(Tensor (shape=[3], dtype=Float32, value= [ 0.00000000e+00, 1.00000000e+00, 2.

—-00000000e+0017) ,

Tensor (shape=[3], dtype=Float32, value= [ 3.00000000e+00, 4.00000000e+00, 5.
—00000000e+0017) ,

Tensor (shape=[3], dtype=Float32, value= [ 6.00000000e+00, 7.00000000e+00, 8.
—00000000e+007) )

Tensor . chunk (chunks, axis=0) — Tuple of Tensors

Cut the self Tensor into chunks sub-tensors along the specified axis.

Note: This function may return less than the specified number of chunks!

Parameters
¢ chunks (int) —Number of sub-tensors to cut.

* axis (int, optional)—Specify the dimensions that you want to split. Default: 0 .

Returns
A tuple of sub-tensors.
Raises
e TypeError —The sum of chunks is not int.
* TypeError —If argument axis is not int.
e ValueError —If argument axis is out of range of [—sel f.ndim, sel f .ndim) .

* ValueError —If argument chunks is not positive number.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np
>>> from mindspore import Tensor

>>> input_x = Tensor (np.arange (9) .astype ("float32"))

>>> output = input_x.chunk (3, axis=0)
>>> print (output)
(Tensor (shape=[3], dtype=Float32, value= [ 0.00000000e+00, 1.00000000e+00, 2.
—00000000e+007) ,

Tensor (shape=[3], dtype=Float32, value= [ 3.00000000e+00, 4.00000000e+00, 5.
—00000000e+0017) ,

Tensor (shape=[3], dtype=Float32, value= [ 6.00000000e+00, 7.00000000e+00, 8.
—00000000e+007) )

mindspore.Tensor.clamp

Tensor.clamp (min=None, max=None) — Tensor
For details, please refer to mindspore.ops.clamp().

mindspore.Tensor.clamp_

Tensor .clamp_ (min=None, max=None)
In-place version of mindspore. Tensor.clamp ().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.clip

Tensor.clip (min=None, max=None) — Tensor
Alias for mindspore. Tensor.clamp ().

mindspore.Tensor.clone

Tensor.clone () — Tensor
Returns a copy of self.

Warning: This is an experimental API that is subject to change or deletion.

Note: This function is differentiable, and gradients will flow back directly from the calculation result of the function to the self.

Returns

Tensor, with the same data, shape and type as self.

Supported Platforms:
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Ascend

Examples

import numpy as np
from mindspore import Tensor
input = Tensor (np.ones((3,3)) .astype("float32"))

output = input.clone ()
print (output)

1. 1.]

1. 1.]

1. 1.1]

mindspore.Tensor.col2im

Tensor.col2im (output_size, kernel_size, dilation, padding_value, stride)
For details, please refer to mindspore.ops.col2im().

mindspore.Tensor.conj

Tensor.conj ()
For details, please refer to mindspore.ops.conj ().

mindspore.Tensor.contiguous

Tensor.contiguous ()

Converts a Tensor into a continuous-memory Tensor that contains the same data as the original Tensor.

Returns

A contiguous in memory tensor containing the same data as self tensor.

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>

import mindspore as ms

import numpy as np

from mindspore import Tensor, ops

x = Tensor([[1, 2, 31, [4, 5, 6]], dtype=ms.float32)
y = ops.transpose(x, (1, 0))

z = y.contiguous ()

print (z.is_contiguous())

True

1.1. Data Presentation
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mindspore.Tensor.copy

Tensor.copy ()
Return a copy of the tensor.

Note: The current implementation does not support order argument.

Returns

Copied tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> a = Tensor (np.ones((3,3)) .astype("float32"))
>>> output = a.copy ()

>>> print (output)

1. 1. 1.]

1o 5]
1. 1.1]

el

mindspore.Tensor.copy_

Tensor.copy_ (src, non_blocking=False) — Tensor
Copies the elements from src into self tensor and returns self.

Warning: This is an experimental API that is subject to change or deletion. The src tensor must be broadcastable with the
self tensor. It may be of a different data type.

Parameters
* src (Tensor) —the source tensor to copy from.

* non_blocking (bool, optional)no effect currently. Default: False.

Returns

Return self Tensor.

Supported Platforms:

Ascend
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Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> a = Tensor (np.ones((3, 3)).astype("float32"))
>>> b = Tensor (np.zeros((3, 3)).astype("float32"))
>>> a.copy_ (b)

>>> print (a)

[[0. 0. 0.]
[0. 0. 0.]
[0. 0. 0.1]

mindspore.Tensor.copysign

Tensor.copysign (other)
For details, please refer to mindspore.ops.copysign ().

mindspore.Tensor.cos

Tensor.cos () — Tensor
For details, please refer to mindspore.ops.cos ().

mindspore.Tensor.cosh

Tensor.cosh () — Tensor
For details, please refer to mindspore.ops.cosh ().

mindspore.Tensor.count_nonzero

Tensor.count_nonzero (dim=None) — Tensor
Counts the number of non-zero values in the tensor input along the given dim. If no dim is specified then all non-zeros in the
tensor are counted.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

dim (Union[None, int, tuple(int), 1list(int)], optional)—The dimension to reduce. Default value:
None, which indicates that the number of non-zero elements is calculated. If dim is None, all elements in the tensor are
summed up.

Returns
Tensor, number of nonzero element across dim specified by dim.
Raises
e TypeError —If dim is not int, tuple(int), list(int) or None.

e ValueError —If any value in dim is not in range [—sel f.ndim, sel f .ndim).
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Supported Platforms:

Ascend

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>

from mindspore
import numpy a
import mindspo
# case 1: each
x = Tensor (np.
nonzero_num =

print (nonzero_

[[311]

>>>
>>>
>>>
3

>>>
>>>
>>>

# case 2: all
nonzero_num =
print (nonzero_.

# case 3: dim
nonzero_num =
print (nonzero_.

[1 2 0]

>>>
>>>

# case 4: dim
nonzero_num =

import Tensor
s np
re
value specified.

array ([[0, 1, 01, [1, 1, 0O]]).astype(np.float32))
]

x.count_nonzero (dim=[0, 1
num)

)

value is default.
x.count_nonzero ()
num)

value was specified 0.
X .count_nonzero (dim=[0, 1)
num)

value was specified 1.
x.count_nonzero (dim=[1,])

>>> print (nonzero_num)
[1 2]

Tensor.count_nonzero (axis=(), keep_dims=False, dtype=None) — Tensor

Count number of nonzero elements across axis of input tensor.

Parameters

e axis (Union[int, tuple(int), 1list(int)], optional)—The dimensions to reduce. Default: () ,
reduce all dimensions.

* keep_dims

* dtype (Union [Number,

None .

Returns

(bool, optional)—Whether to maintain dimensions specified by axis. If true, keep these reduced
dimensions and the length is 1. If false, don't keep these dimensions. Default: False .

mindspore.bool_],

optional) —The data type of the output tensor. Default:

Tensor, number of nonzero element across axis specified by axis. The data type is specified by dtype.

Raises

* TypeError —If axis is not int, tuple or list.

e ValueError —If any value in axis is not in range [—sel f.ndim, sel f .ndim).

Supported Platforms:

Ascend GPU CPU
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Examples

>>> from mindspore import Tensor
>>> import numpy as np

>>> import mindspore

>>> # case 1: each value specified.

>>> x = Tensor (np.array([[0, 1, 0], [1, 1, 0]]).astype(np.float32))
>>> nonzero_num = x.count_nonzero (x=x, axis=[0, 1], keep_dims=True,
>>> print (nonzero_num)

[[31]

>>> # case 2: all value is default.

>>> nonzero_num = X.count_nonzero ()

>>> print (nonzero_num)

3

>>> # case 3: axis value was specified 0.

>>> nonzero_num = X.count_nonzero (axis=[0,1])

>>> print (nonzero_num)

[1 2 0]

>>> # case 4: axis value was specified 1.

>>> nonzero_num = X.count_nonzero (axis=[1,1])

>>> print (nonzero_num)

[1 2]

>>> # case 5: keep_dims value was specified.

>>> nonzero_num = x.count_nonzero (keep_dims=True)

>>> print (nonzero_num)

[[3]]

>>> # case 6: keep_dims and axis value was specified.

>>> nonzero_num = x.count_nonzero (axis=[0,], keep_dims=True)
>>> print (nonzero_num)

[[1 2 0]]

mindspore.Tensor.cov

Tensor.cov (¥ correction=1, fweights=None, aweights=None)
For details, please refer to mindspore.ops.cov ().

mindspore.Tensor.cross

Tensor.cross (other, dim=None)
For details, please refer to mindspore.ops.cross ().

mindspore.Tensor.cummax

Tensor.cummax (axis)
For details, please refer to mindspore.ops.cummax ().

dtype=mindspore.int32)

1.1. Data Presentation
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mindspore.Tensor.cummin

Tensor.cummin (axis)
For details, please refer to mindspore.ops.cummin ().

mindspore.Tensor.cumprod

Tensor.cumprod (dim, dtype=None)
For details, please refer to mindspore. ops.cumprod ().

mindspore.Tensor.cumsum

Tensor.cumsum (dim, *, dtype=None) — Tensor
Computes the cumulative sum of self Tensor along dim.

YVi=X1+Xo+X3+...+X;

Parameters
dim (int)—Dim along which the cumulative sum is computed.
Keyword Arguments

dtype (mindspore.dtype, optional) —The desired dtype of returned Tensor. If specified, the self Tensor will be cast to
dtype before the computation. This is useful for preventing overflows. If not specified, stay the same as original Tensor.
Default: None .

Returns
Tensor, the shape of the output Tensor is consistent with the self Tensor's.
Raises

ValueError —If the dim is out of range.

Supported Platforms:

Ascend

Examples

>>> import numpy as np
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[3, 4, 6, 101, [1, 6, 7, 91, 1[4, 3, 8, 71, [1, 3, 7, 911) .astype(np.
—float32))
>>> # case 1: along the dim 0
>>> y = x.cumsum(dim=0)
>>> print (y)
[[ 3. 4. 6. 10.]

[ 4. 10. 13. 19.]

[ 8. 13. 21. 26.]

[ 9. 16. 28. 35.]]
>>> # case 2: along the dim 1
>>> y = x.cumsum(dim=1)

>>> print (y)
(continues on next page)
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(continued from previous page)

[[ 3o 7. 13, 23,]
[ 1. 7. 14. 23.]
[ 4. 7. 15. 22.]
[ 1. 4. 11. 20.]]

Tensor . cumsum (axis=None, dtype=None) — Tensor

Computes the cumulative sum of self Tensor along axis.

Yi=X1+X2+Xx3+...+X;

Note: On Ascend, the dtype of self only supports :int8, uint8, int32, float16 or float32 in case of static shape. For the case of
dynamic shape, the dtype of self only supports int32, float16 or float32.

Parameters
* axis (int)—Axis along which the cumulative sum is computed.

e dtype (mindspore.dtype, optional) —The desired dtype of returned Tensor. If specified, the self Tensor will be
cast to drype before the computation. This is useful for preventing overflows. If not specified, stay the same as original
Tensor. Default: None .

Returns
Tensor, the shape of the output Tensor is consistent with the self Tensor's.
Raises

ValueError —If the axis is out of range.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[3, 4, 6, 101, [1, 6, 7, 91, 1[4, 3, 8, 71, [1, 3, 7, 911) .astype(np.
—~float32))
>>> # case 1: along the axis 0
>>> y = x.cumsum (axis=0)
>>> print (y)
[[ 3. 4. 6. 10.]
[ 4. 10. 13. 19.]
[ 8. 13. 21. 26.]
[ 9. 16. 28. 35.]1]
>>> # case 2: along the axis 1
>>> y = x.cumsum(axis=1)
>>> print (y)
[[ 3. 7. 13. 23.1
[ 1. 7. 14. 23.]
[ 4. 7. 15. 22.]
[ 1. 4. 11. 20.1]
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mindspore.Tensor.deg2rad

Tensor .deg2rad ()
For details, please refer to mindspore.ops.deg2rad().

mindspore.Tensor.diag

Tensor.diag () — Tensor
For details, please refer to mindspore.ops.diag().

Tensor .diag (diagonal=0) — Tensor
If input is a vector (1-D tensor), then returns a 2-D square tensor with the elements of input as the diagonal.
If input is a matrix (2-D tensor), then returns a 1-D tensor with the diagonal elements of input.
The argument diagonal controls which diagonal to consider:
o If diagonal = 0, it is the main diagonal.
* If diagonal > 0, it is above the main diagonal.

* If diagonal < 0, it is below the main diagonal.

Warning:
 This is an experimental API that is subject to change or deletion.

¢ The graph mode and CPU/GPU backends do not support non-zero values for the diagonal parameter.

Parameters
diagonal (int, optional)—the diagonal to consider. Default: O.
Returns
* If input shape is (xg): then output shape is (xg + |diagonal|,xy + |diagonal|) 2-D Tensor.

« If input shape is (xg, x1): then output shape is main diagonal to move (|diagonal|) elements remains elements' length
1-D Tensor.

Return type
Tensor, has the same dtype as the input, its shape is up to diagonal
Raises

ValueError —If shape of input is not 1-D and 2-D.

Supported Platforms:

Ascend

46 Chapter 1. mindspore


https://docs.python.org/library/functions.html#int
https://docs.python.org/library/exceptions.html#ValueError

MindSpore APl Documentation, Release r2.6.0

Examples

>>> from mindspore import Tensor

>>> input = Tensor([l1, 2, 3, 4]).astype('int32")
>>> output = input.diag()

>>> print (output)

000

2
030
0

mindspore.Tensor.diagflat

Tensor.diagflat (offset=0)
For details, please refer to mindspore.ops.diagflat ().

mindspore.Tensor.diagonal

Tensor.diagonal (offset=0, axisl =0, axis2=1)

For details, please refer to mindspore.ops.diagonal (). The parameter axis! of the current interface is the same as the
parameter diml of the reference interface, the parameter axis2 of the current interface is the same as the parameter dim2 of the

reference interface.

mindspore.Tensor.diagonal_scatter

Tensor.diagonal_scatter (src, offset=0, diml=0, dim2=1)
For details, please refer to mindspore.ops.diagonal_scatter ().

mindspore.Tensor.diff

Tensor.diff (n=1, axis=- 1, prepend=None, append=None)
For details, please refer to mindspore.ops.diff ().

mindspore.Tensor.digamma

Tensor.digamma ()
For details, please refer to mindspore.ops.digamma ().

mindspore.Tensor.div

Tensor .div (other, *, rounding_mode=None) — Tensor
For details, please refer to mindspore.ops.div ().
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mindspore.Tensor.div_

Tensor.div_ (other, *, rounding_mode=None) — Tensor
In-place version of mindspore. Tensor.div ().

mindspore.Tensor.divide

Tensor .divide (other, *, rounding_mode=None) — Tensor
Alias for mindspore. Tensor.div ().

mindspore.Tensor.dot

Tensor.dot (other) — Tensor
Computes the dot product of two 1D tensor.

Parameters

other (Tensor) —The input in the dot product, must be 1D.

Returns
Tensor, the shape is [] and the data type is same as self.
Raises

e TypeError —If other is not tensor.

e RuntimeError —If dtypes of self and other are not same.
e RuntimeError —If shapes of self and other are not same.

* RuntimeError —If shapes of self and other are not 1D.

Supported Platforms:

Ascend

Examples

>>>
>>>
>>>
>>>
>>>
>>>
[7.
>>>

import mindspore
from mindspore import Tensor
input = Tensor([2.0, 3.0], mindspore.float32)
other = Tensor([2.0, 1.0], mindspore.float32)
output = Tensor.dot (input, other) # input.dot (other)
print (output)
]
print (output.dtype)

Float32
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mindspore.Tensor.double

Tensor.double ()
Converts input tensor dtype to float64.

Returns

Tensor, converted to the float64 dtype.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.int32)
>>> output = input_x.double ()

>>> print (output.dtype)

Float64

mindspore.Tensor.dsplit

Tensor.dsplit (indices_or_sections)
For details, please refer to mindspore.ops.dsplit ().

mindspore.Tensor.dtype

property Tensor.dtype
Return the dtype of the tensor (mindspore.dtype).

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([1l, 2], dtype=np.float32))
>>> print (x.dtype)

Float32
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mindspore.Tensor.eigvals

Tensor.eigvals ()

For details, please refer to mindspore.ops.eigvals().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.eq

Tensor.eq (other) — Tensor

For details, please refer to mindspore.

mindspore.Tensor.equal

Tensor.equal (other)

For details, please refer to mindspore.

mindspore.Tensor.erf

Tensor.erf () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.erfc

Tensor.erfec () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.erfinv

Tensor.erfinv ()

For details, please refer to mindspore.

mindspore.Tensor.exp

Tensor.exp () — Tensor

For details, please refer to mindspore.

ops.

ops.

ops.

ops.

ops.

ops

eq().

equal ().

erf().

erfc().

erfinv().

.exp ().
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mindspore.Tensor.exp_

Tensor.exp_ () — Tensor
Inplace version of mindspore. Tensor.exp ().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.expand

Tensor .expand (size)
For details, please refer to mindspore.ops.broadcast_to (). The parameter size of the current interface is the same as
the parameter shape of the reference interface.

mindspore.Tensor.expand_as

Tensor.expand_as (other) — Tensor
Expand the shape of the input tensor to be the same as the another input tensor. The dim of the input shape must be smaller than
or equal to that of another and the broadcast rules must be met.

Parameters
other (Tensor) —The target Tensor. It's shape is the target shape that input tensor need to be expanded.
Returns
Tensor, with the given shape of other and the same data type as self.
Raises
e TypeError —If other is not a tensor.

e ValueError —If the shapes of other and self are incompatible.
Supported Platforms:
Ascend

Examples

>>> import numpy as np
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1, 2, 3], [1, 2, 3]]).astype(np.float32))
>>> other = Tensor (np.array ([[1, 1, 11, [1, 1, 1]1]).astype(np.float32))
>>> output = x.expand_as (other)
>>> print (output)
[[1. 2. 3.]
[1. 2. 3.]1]

Tensor.expand_as (x) — Tensor
Expand the dimension of input tensor to the dimension of target tensor.
Parameters

x (Tensor) —The target tensor. The shape of the target tensor must obey the broadcasting rule.
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Returns

Tensor, has the same dimension as target tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> from mindspore import dtype as mstype

>>> input = Tensor([1, 2, 3], dtype=mstype.float32)
>>> x = Tensor (np.ones((2, 3)), dtype=mstype.float32)

>>> output = input.expand_as (x=x)
>>> print (output)
[[1. 2. 3.]

[1. 2. 3.1]

mindspore.Tensor.expand_dims

Tensor .expand_dims (axis)
For details, please refer to mindspore. ops.expand_dims ().

mindspore.Tensor.expmi

Tensor.expml () — Tensor
For details, please refer to mi ndspore.ops.expml ().

mindspore.Tensor.exponential_

Tensor.exponential_ (lambd=1, *, generator=None)
Fills self tensor with elements drawn from the exponential distribution:

f(x) = dexp(-Ax)

Warning:
* It is only supported on Atlas A2 Training Series Products.

* This is an experimental API that is subject to change or deletion.

Parameters
lambd (float, optional)—Parameters of exponential distribution. Default: 1.
Keyword Arguments
generator (Generator, optional)—apseudorandom number generator. Default: None .

Returns
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Tensor, with same shape and same data type with input.

Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> x = mindspore.Tensor([1, 2, 3.01])
>>> out = x.exponential_(2)

>>> print (out.shape)

mindspore.Tensor.fill_

Tensor.£fill_ (value) — Tensor
Fills self tensor with the specified value .

Warning: This is an experimental API that is subject to change or deletion.

Parameters
value (Union[Tensor, number.Number, bool])—Value to fill the self .
Returns
Tensor.
Raises
* RunTimeError —The data type of self or value is not supported.

¢ RunTimeError —When the value is Tensor, it should be 0-D Tensor or 1-D Tensor with shape=[1].

Supported Platforms:

Ascend

Examples

>>> import mindspore
>>> from mindspore import ops

>>> x = ops.zeros((3, 3))
>>> print (x)

[[0. 0. 0.1

[0, @c ©o]

[0. 0. 0.1]

>>> output = x.fill_(1.0)
>>> print (output)

[[1. 1. 1.]
A, 1, .7
[1. 1. 1.]]

(continues on next page)
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(continued from previous page)

>>> print (x)
[[1. 1. 1.]
[1. 1. 1.]
[1. 1. 1.1]

mindspore.Tensor.fill_diagonal

Tensor.£fill_diagonal (fill_value, wrap=False)

Fills the main diagonal of a Tensor with a specified value and returns the result. The input has at least 2 dimensions, and all

dimensions of input must be equal in length when the dimension of input is greater than 2.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e £ill_value (float) —The value to fill with the diagonal of self.

e wrap (bool, optional)—Controls whether the diagonal elements continue onto the remaining rows in case of a

tall matrix(a matrix has more rows than columns). Default: False.
Returns
¢ y (Tensor) - Tensor, has the same shape and data type as self.
Raises
e TypeError —If data type of self is not one of the following: float32, int32, int64.
* ValueError —If the dimension of self is not greater than 1.

e ValueError —If the size of each dimension is not equal, when the dimension is greater than 2.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> x = Tensor (np.ones((6, 3)), mindspore.float32)

>>> output = x.fill_diagonal (5.0, wrap=True)
>>> print (output)

[[5. 1. 1.]

[1. 5. 1.]

[1. 1. 5.]

[1. 1. 1.]

[5. 1. 1.]

[1. 5. 1.]1]
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mindspore.Tensor.flatten

Tensor.flatten (start_dim=0, end_dim=- 1) — Tensor
Flatten a tensor along dimensions from start_dim to end_dim.

Parameters
e start_dim(int, optional)—The first dimension to flatten. Default: O .
e end_dim (int, optional)—The lastdimension to flatten. Default: —1 .
Returns

Tensor. If no dimensions are flattened, returns the original self, otherwise return the flattened Tensor. If self is a O-dimensional
Tensor, a 1-dimensional Tensor will be returned.

Raises
e TypeError —If start_dim or end_dim is not int.
* ValueError —If start_dim is greater than end_dim after canonicalized.

e ValueError —If start_dim or end_dim is not in range of [-self.dim, self.dim-1].

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones (shape=[1, 2, 3, 4]), mindspore.float32)
>>> output = input_x.flatten (0, -1)

>>> print (output.shape)

(24,)

Tensor.flatten (order='C', *, start_dim=0, end_dim=- 1) — Tensor

Flatten a tensor along dimensions from start_dim to start_dim.

Parameters

order (str, optional)-Only 'C' and 'F' are supported. 'C' means to flatten in row-major (C-style) order. 'F'
means to flatten in column-major (Fortran-style) order. Default: 'C' .

Keyword Arguments
e start_dim(int, optional)—The first dimension to flatten. Default: O .
e end_dim (int, optional)—The last dimension to flatten. Default: -1 .
Returns

Tensor. If no dimensions are flattened, returns the original self, otherwise return the flattened Tensor. If self is a O-dimensional
Tensor, a 1-dimensional Tensor will be returned.

Raises
» TypeError —If order is not string type.

e ValueError —If order is string type, butnot 'C' or 'F'.
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e TypeError —If start_dim or end_dim is not int.
* ValueError —If start_dim is greater than end_dim after canonicalized.

* ValueError —If start_dim or end_dim is not in range of [-self.dim, self.dim-1].

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones (shape=[1, 2, 3, 4]), mindspore.float32)
>>> output = input_x.flatten (order='C")

>>> print (output.shape)

(24,)

mindspore.Tensor.flip

Tensor.£1ip (dims)
For details, please refer to mindspore.ops.flip ().

mindspore.Tensor.fliplr

Tensor.fliplr ()
For details, please refer to mindspore.ops.fliplr().

mindspore.Tensor.flipud

Tensor.£flipud()
For details, please refer to mindspore.ops. flipud().

mindspore.Tensor.float

Tensor.float ()
Converts input tensor dtype to float32.

Returns

Tensor, converted to the float32 dtype.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.int32)
>>> output = input_x.float ()

>>> print (output.dtype)

Float32

mindspore.Tensor.float_power

Tensor.float_power (other)
For details, please refer to mindspore.ops. float_power ().

mindspore.Tensor.floor

Tensor.floor () — Tensor
For details, please refer to mindspore.ops.floor ().

mindspore.Tensor.floor_

Tensor.floor_ ()
In-place version of mindspore. Tensor.floor ().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.floor_divide

Tensor.floor_divide (other) — Tensor
Divides the self tensor by the other input tensor element-wise and round down to the closest integer.

self and other comply with the implicit type conversion rules to make the data types consistent. Inputs must be two tensors or one
tensor and one scalar. When the self and other are two tensors, dtypes of them cannot be bool at the same time, and the shapes of
them could be broadcast. When the self and other are one tensor and one scalar, the scalar could only be a constant.

Lfi

se
out; = floor(———

other; )

where the floor indicates the Floor operator. For more details, please refer to the mindspore.mint . f1ooxr operator.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

other (Union[Tensor, Number, bool])—The other inputisanumber or a bool or a tensor whose data type is number
or bool.

Returns
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Tensor, the shape is the same as the one after broadcasting, and the data type is the one with higher precision or higher digits
between self and other.

Raises

TypeError —If self and other are not the following: Tensor, number.Number or bool.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> from mindspore import Tensor
>>> import numpy as np

>>> input = Tensor (np.array([2, 4, —-1]), mindspore.int32)
>>> other = Tensor (np.array([3, 3, 3]), mindspore.int32)
>>> output = input.floor_divide (other)

>>> print (output)

[ 0O 1 -1]

>>> input = Tensor (2.0, mindspore.float32)

>>> other = Tensor (2.0, mindspore.float32)

>>> output = input.floor_divide (other)

>>> print (output)

1.0

mindspore.Tensor.floor_divide_

Tensor.floor_divide_ (other) — Tensor

Divides the self tensor by the other tensor element-wise and round down to the closest integer.

1f:
out; = ﬂoor(Lfl

other; )

where the floor indicates the Floor operator. For more details, please refer to the mindspore.mint . f1oor operator.

Warning: This is an experimental API that is subject to change or deletion.

Note: When self and other have different shapes, other should be able to broadcast to self.

Parameters

other (Union[Tensor, Number, bool])—The other inputisanumber or a bool or a tensor whose data type is number
or bool.

Returns
Tensor, the shape is the same as self , and the data type is the same as self .
Raises

* TypeError —If other is not one of the following: Tensor, number.Number or bool.
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e RuntimeError —If other cannot be broadcast to self.

Supported Platforms:

Ascend

Examples

>>> import mindspore
>>> from mindspore import Tensor
>>> import numpy as np

>>> x = Tensor (np.array([2, 4, -1]), mindspore.int32)
>>> other = Tensor (np.array([3, 3, 3]), mindspore.int32)
>>> output = x.floor_divide_ (other)

>>> print (output)

[ 0O 1 -1]

>>> print (x)

[ 0O 1 -1]

mindspore.Tensor.flush_from_cache

Tensor.flush_from_cache ()

Flush cache data to host if tensor is cache enable.

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([1l, 2], dtype=np.float32))
>>> y = x.flush_from_cache ()

>>> print (y)

None

mindspore.Tensor.fmax

Tensor . fmax (other)

For details, please refer to mindspore.ops. fmax ().

mindspore.Tensor.fmod

Tensor . £fmod (other) — Tensor

For details, please refer to mindspore.ops. fmod ().
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mindspore.Tensor.fold

Tensor . fold (output_size, kernel_size, dilation=1, padding=0, stride=1)

For details, please refer to mindspore.ops.fold().

mindspore.Tensor.frac

Tensor.frac () — Tensor

For details, please refer to mindspore.ops. frac ().

mindspore.Tensor.from_numpy

static Tensor.from_numpy (array)
Convert numpy array to Tensor. If the data is not C contiguous, the data will be copied to C contiguous to construct the tensor.

Otherwise, The tensor will be constructed using this numpy array without copy.
Parameters

array (numpy.array) —The input array.
Returns

Tensor, has the same data type as input array.

Examples

>>> import numpy as np
>>> from mindspore import Tensor

>>> x = np.array([1l, 21])

>>> output = Tensor.from_numpy (x)
>>> print (output)

[1 2]

mindspore.Tensor.gather

Tensor .gather (dim, index) — Tensor

Gather data from a tensor by indices.

0ut}7ut[(i0,i1,.“,idhn,idhn+1,.”,in)] ==in})ut[(io,il,“.,hidex[(io,il,.“,idhn,idhn+1,.”,in)],idnn+1,.“,in)]
Warning: On Ascend, the behavior is unpredictable in the following cases:
* the value of index is not in the range [-self.shape[dim], self.shape[dim]) in forward;
¢ the value of index is not in the range [0, self.shape[dim]) in backward.
Parameters
* dim (int) —the axis to index along, must be in range [-self.rank, self.rank).
¢ index (Tensor) —The index tensor, with int32 or int64 data type. A valid index should be:
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— index.rank == sel f .rank;
— for axis! = dim, index.shape|axis| <= sel f.shape|axis];
— the value of index is in range [—sel f.shape[dim], sel f.shape[dim]).
Returns
Tensor, has the same type as self and the same shape as index.
Raises
e ValueError —If the shape of index is illegal.
e ValueError —If dim is not in [—sel f.rank, sel f .rank).
e ValueError —If the value of index is out of the valid range.

* TypeError —If the type of index is illegal.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> input = Tensor (np.array([[-0.1, 0.3, 3.6], [0.4, 0.5, -3.2]]), mindspore.float32)

>>> index = Tensor (np.array([[0, 0], [1, 1]]), mindspore.int32)
>>> output = input.gather (1, index)
>>> print (output)
[[-0.1 -0.1]
[0.5 0.5]11]

Tensor .gather (input_indices, axis, batch_dims=0) — Tensor
Returns the slice of the input tensor corresponding to the elements of input_indices on the specified axis.

The following figure shows the calculation process of Gather commonly:

params Po Py P2 P5 Py Ps Ps

indices [0, 2,4, 2, 6]

Po | P2 | Pa | P2 | Ps

where params represents the input input_params, and indices represents the index to be sliced input_indices.
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Note:

* The value of input_indices must be in the range of [0, input_param.shapefaxis]). On CPU and GPU, an error is raised if an
out of bound indice is found. On Ascend, the results may be undefined.

» The data type of self cannot be bool_ on Ascend platform currently.

Parameters

e input_indices (Tensor) —Index tensor to be sliced, the shape of tensor is (y1, yo, ..., ¥s). Specifies the indices
of elements of the original Tensor. The data type can be int32 or int64.

e axis (Union(int, Tensor [int]))—Specifies the dimension index to gather indices. It must be greater than or
equal to batch_dims. When axis is a Tensor, the size must be 1.

* batch_dims (int, optional)—Specifies the number of batch dimensions. It must be less than or eugal to the
rank of input_indices. Default: O .

Returns

Tensor, the shape of tensor is input_params.shape|: axis| + input_indices.shape[batch_dims ]+
input_params.shape[axis +1 :].

Raises
e TypeError —If axis is not an int or Tensor.
e ValueError —If axis is a Tensor and its size is not 1.
e TypeError —If self is not a tensor.
* TypeError —If input_indices is not a tensor of type int.

* RuntimeError —If input_indices is out of range [0, input,aram.shape[axis]) on CPU or GPU.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> # casel: input_indices is a Tensor with shape (5, ).

>>> input_params = Tensor (np.array([l, 2, 3, 4, 5, 6, 7]), mindspore.float32)
>>> input_indices = Tensor (np.array ([0, 2, 4, 2, 6]), mindspore.int32)

>>> axis = 0

>>> output = input_params.gather (input_indices=input_indices, axis=axis)

>>> print (output)
[1. 3. 5. 3. 7.1
>>> # casel2: input_indices is a Tensor with shape (2, 2). When the input_params has one.
—dimension,
>>> # the output shape is equal to the input_indices shape.
>>> input_indices = Tensor (np.array([[0, 2], [2, 6]]), mindspore.int32)
>>> axis = 0
>>> output = input_params.gather (input_indices=input_indices, axis=axis)
>>> print (output)
(continues on next page)
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(continued from previous page)

[[1. 3.]

[3. 7.]11]
>>> # casel3: input_indices is a Tensor with shape (2, ) and
>>> # input_params is a Tensor with shape (3, 4) and axis is 0.

>>> input_params = Tensor (np.array([[1l, 2, 3, 41, [5, 6, 7, 81, [9, 10, 11, 12]1]), mindspore.
—float32)

>>> input_indices = Tensor (np.array ([0, 2]), mindspore.int32)

>>> axis = 0

>>> output = input_params.gather (input_indices=input_indices, axis=axis)

>>> print (output)
[[ 1. 2. 3. 4.]
[ 9. 10. 11. 12.]]
>>> # case4: input_indices 1is a Tensor with shape (2, ) and
>>> # input_params is a Tensor with shape (3, 4) and axis is 1, batch_dims is 1.
>>> input_params = Tensor (np.array([[1, 2, 3, 4], [5, 6, 7, 81, [9, 10, 11, 12]1]1), mindspore.
—~float32)
>>> input_indices = Tensor (np.array ([0, 2, 1]), mindspore.int32)
>>> axis = 1
>>> batch_dims = 1
>>> output = input_params.gather (input_indices, axis, batch_dims)
>>> print (output)
[ 1. 7. 10.]

mindspore.Tensor.gather_elements

Tensor.gather_ elements (dim, index)
For details, please refer to mindspore.ops.gather_elements ().

mindspore.Tensor.gather_nd

Tensor.gather_nd (indices)
For details, please refer to mindspore.ops.gather_nd().

mindspore.Tensor.gcd

Tensor.ged (other) — Tensor
For details, please refer to mindspore.ops.gcd().

mindspore.Tensor.ge

Tensor.ge (other) — Tensor
Alias for mindspore. Tensor.greater_equal ().
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mindspore.Tensor.geqrf

Tensor.geqrf ()
For details, please refer to mindspore.ops.geqrf ().

mindspore.Tensor.ger

Tensor.ger (vec2)
For details, please refer to mindspore.ops.ger ().

mindspore.Tensor.greater

Tensor.greater (other) — Tensor
For details, please refer to mindspore.ops.greater ().

mindspore.Tensor.greater_equal

Tensor.greater_equal (other) — Tensor
For details, please refer to mindspore.ops.greater_equal ().

mindspore.Tensor.gt

Tensor.gt (other) — Tensor
For details, please refer to :func:'mindspore.Tensor.greater'.

mindspore.Tensor.H

property Tensor.H
Returns a view of a matrix (2-D tensor) conjugated and transposed. x.H is equivalent to mindspore. Tensor.swapaxes(0, 1).conj()
for complex matrices and mindspore. Tensor.swapaxes(0, 1) for real matrices.

Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([[1, 2], [3, 411))
>>> output = x.H

>>> print (output)

[[1 3]

[2 4]]
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mindspore.Tensor.half

Tensor.half ()
Converts input tensor dtype to floatl6.

Returns

Tensor, converted to the float16 dtype.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.int32)
>>> output = input_x.half ()

>>> print (output.dtype)

Floatl6

mindspore.Tensor.hardshrink

Tensor.hardshrink (lambd=0.5) — Tensor
For details, please refer to mindspore.ops.hardshrink ().

mindspore.Tensor.has_init

property Tensor.has_init
Whether tensor is initialized.

Examples

>>> from mindspore import Tensor
>>> import numpy as np

>>> x = Tensor (np.array([[1, 2], [3, 411))
>>> output = x.has_init

>>> print (output)

False
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mindspore.Tensor.heaviside

Tensor.heaviside (values)
For details, please refer to mindspore.ops.heaviside ().

mindspore.Tensor.histc

Tensor.histe (bins=100, min=0, max=0) — Tensor
For details, please refer to mindspore.ops.histc ().

Supported Platforms:

Ascend GPU CPU

mindspore.Tensor.hsplit

Tensor .hsplit (indices_or_sections)
For details, please refer to mindspore.ops.hsplit ().

mindspore.Tensor.hypot

Tensor . hypot (other)
For details, please refer to mi ndspore.ops. hypot ().

mindspore.Tensor.i0

Tensor.i0 ()
For details, please refer to mindspore.ops.bessel_1i0().

mindspore.Tensor.igamma

Tensor .igamma (other)
For details, please refer to mindspore.ops.igamma ().

mindspore.Tensor.igammac

Tensor .igammac (other)
For details, please refer to mindspore.ops.igammac ().
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mindspore.Tensor.imag

Tensor.imag ()
For details, please refer to mindspore.ops.imag ().

mindspore.Tensor.index_add

Tensor.index_add (indices, y, axis, use_lock=True, check_index_bound=True) — Tensor
Adds tensor y to specified axis and indices of tensor self. The axis should be in [-len(self.dim), len(self.dim) - 1], and indices
should be in [0, the size of self - 1] at the axis dimension.

Parameters

e indices (Tensor) —Add the value of self and y along the dimension of the axis according to the specified index
value, with data type int32. The indices must be 1D with the same size as the size of y in the axis dimension. The values
of indices should be in [0, b), where the b is the size of self in the axis dimension.

* y (Tensor) —The input tensor with the value to add.
e axis (int)—The dimension along which to index.

e use_lock (bool, optional)—Whether to enable a lock to protect the updating process of variable tensors. If
True , when updating the value of self, this process will be protected by a lock by using atomic operation. If False,
the result may be unpredictable. Default: True .

¢ check_index_bound (bool, optional)-If True, check indices boundary. If False , don't check indices
boundary. Default: True .

Returns
Tensor, has the same shape and dtype as self.
Raises
* TypeError —If neither indices nor y is a Tensor.
¢ ValueError —If axis is out of the range of self shape.
e ValueError —If self rank is not the same as y rank.
e ValueError —If shape of indices is not 1D or size of indices is not equal to dimension of y[axis].

* ValueError —If y's shape is not the same as self except the axis th dimension.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1, 2, 3], [4, 5, 6], [7, 8, 91]1), mindspore.float32)

>>> indices = Tensor (np.array ([0, 2]), mindspore.int32)

>>> y = Tensor (np.array([[0.5, 1.0], [1.0, 1.5], [2.0, 2.5]]), mindspore.float32)
>>> output = x.index_add(indices, y, axis = 1)

>>> print (output)

[[ 1.5 2. 4. ]

(continues on next page)
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(continued from previous page)

[ 5. 5. 7.5]
9 8. 11.5]]

Tensor.index_add (dim, index, source, *, alpha=1) — Tensor

For details, please refer to mindspore.ops.index_add (). The corresponding relationships between the parameters of
Tensor.index_add and mindspore.ops.index_add () are as follows: dim -> axis, index -> indices, source * alpha -> y.

mindspore.Tensor.index_add_

Tensor.index_add_ (dim, index, source, *, alpha=1)
Accumulate the elements of alpha times source into the self by adding to the index in the order given in index. For example, if
dim == 0, index[i] == j, and alpha = -1, then the i th row of source is subtracted from the j th row of self . The dim th dimension
of source must have the same size as the length of index , and all other dimensions must match self, or an error will be raised. For
a 3-D tensor the output is defined as follows:

selflindex[i], :, :| + = alpha = srcli, :, :] #if dim ==
self[:, index[i], :] + = alpha = src[:, i, :] #if dim ==
self[:, :, index[i]] + = alpha = src[:, :, i] #if dim == 2

Warning: This is an experimental API that is subject to change or deletion.

Parameters
¢ dim (int)—The dimension along which to index.

e index (Tensor) —Add the value of self and source along the dimension of the dim according to the specified index
value, with data type int32. The index must be 1D with the same size as the size of source in the dim dimension. The
values of index should be in [0, b), where the b is the size of self in the dim dimension.

* source (Tensor) —The input tensor with the value to add. Must have same data type as self. The shape must be the
same as self except the dim th dimension.

Keyword Arguments
alpha (number, optional)—The scalar multiplier for source. Default: 1.
Returns
Tensor, has the same shape and dtype as self.
Raises
* TypeError —If neither index nor source is a Tensor.
¢ ValueError —If dim is out of self rank's range.
e ValueError —If self rank is not the same as source rank.
* ValueError —If shape of index is not 1D or size of index is not equal to dimension of source[dim].

* ValueError —If source's shape is not the same as self except the dim th dimension.

Supported Platforms:

Ascend
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Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1, 2, 3], [4, 5, 6], [7, 8, 9]1]1), mindspore.float32)
>>> index = Tensor (np.array ([0, 2]), mindspore.int32)

>>> y = Tensor (np.array([[0.5, 1.0], [1.0, 1.5], [2.0, 2.5]]), mindspore.float32)

>>> output = x.index_add_ (1, index, y, alpha=1)
>>> print (output)
[[ 1.5 2. 4. ]
[ 5. 5. 7.5]
[ 9. 8. 11.5]11
>>> print (x)
[[ 1.5 2. 4. ]
[ 5. 5. 7.5]
[ 9. 8. 11.5]11

mindspore.Tensor.index_fill

Tensor.index_£il1 (axis, index, value)

For details, please refer to mindspore.ops.index_fill ().

mindspore.Tensor.index_put

Tensor.index_put (indices, values, accumulate=False)

Based on the indices in indices, replace the corresponding elements in Tensor self with the values in values. Outplace version of
mindspore.Tensor.index_put_ () o

Warning: The behavior is unpredictable in the following scenario:

* If accumulate is False and indices contains duplicate elements.

Parameters

e indices (tuple[Tensor], 1list[Tensor])—the indices of type int32 or int64, used to index into the self.
The rank of tensors in indices should be 1-D, size of indices should <= self.:rank and the tensors in indices should be
broadcastable.

* values (Tensor) —1-D Tensor with the same type as self. values should be broadcastable with size 1.

* accumulate (bool, optional)—If accumulate is True, the elements in values will be added to self, otherwise
the elements in values will replace the corresponding elements in the self. Default: False.

Returns
Tensor, with the same type and shape as the "self Tensor".
Raises
e TypeError —If the dtype of the self is not equal to the dtype of values.
* TypeError —If the dtype of indices is not tuple[Tensor], list[ Tensor].

* TypeError —If the dtype of tensors in indices are not int32 or int64.
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* TypeError —If the dtype of tensors in indices are inconsistent.

* TypeError —If the dtype of accumulate is not bool.

e ValueError —If rank(values) is not 1-D.

e ValueError —If size(values) is not 1 or max size of the tensors in indices when rank(self) == size(indices).
e ValueError —If size(values) is not 1 or self.shape[-1] when rank(self) > size(indices).

e ValueError —If the rank of tensors in indices is not 1-D.

¢ ValueError —If the tensors in indices is not be broadcastable.

¢ ValueError —If size(indices) > rank(self).

Supported Platforms:

Ascend CPU

Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1, 2, 3], [4, 5, 6]]).astype(np.int32))

>>> values = Tensor (np.array([3]) .astype(np.int32))

>>> indices = [Tensor (np.array ([0, 1, 1]).astype(np.int32)), Tensor (np.array([1l, 2, 1]).
—astype (np.int32)) ]

>>> accumulate = True

>>> output = x.index_put (indices, values, accumulate)

>>> print (output)

[[1 5 3]

[4 8 9]]

mindspore.Tensor.index_put_

Tensor.index_put_ (indices, values, accumulate=False)

Based on the indices in indices, replace the corresponding elements in Tensor self with the values in values. The expression
Tensor.index_put_(indices, values) is equivalent to tensor[indices] = values. Update and return self.

Warning: The behavior is unpredictable in the following scenario:

* If accumulate is False and indices contains duplicate elements.

Parameters

e indices (tuple[Tensor], list[Tensor ])—the indices of type is bool, uint8, int32 or int64, used to index
into the self. The size of indices should <= the rank of self and the tensors in indices should be broadcastable.

* values (Tensor) —Tensor with the same type as self. If size == 1, it will be broadcastable.

¢ accumulate (bool, optional)—If accumulate is True, the elements in values will be added to self, otherwise
the elements in values will replace the corresponding elements in the self. Default: False.

Returns

Tensor self.
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Raises
* TypeError —If the dtype of the self is not equal to the dtype of values.
* TypeError —If the dtype of indices is not tuple[Tensor], list[Tensor].
e TypeError —If the dtype of tensors in indices are not bool, uint8, int32 or int64.
* TypeError —If the dtypes of tensors in indices are inconsistent.
* TypeError —If the dtype of accumulate is not bool.
e ValueError —If size(values) is not 1 or max size of the tensors in indices when rank(self) == size(indices).
e ValueError —If size(values) is not 1 or self.shape[-1] when rank(self) > size(indices).
* ValueError —If the tensors in indices is not be broadcastable.

* ValueError —If size(indices) > rank(self).

Supported Platforms:

Ascend

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor
>>> x = Tensor (np.array([[1, 2, 3], [4, 5, 6]]).astype(np.int32))
>>> values = Tensor (np.array([3]) .astype(np.int32))
>>> indices = [Tensor (np.array ([0, 1, 1]).astype(np.int32)), Tensor(np.array([l, 2, 11).
—astype (np.int32)) ]
>>> accumulate = True
>>> x.index_put_ (indices, values, accumulate)
>>> print (x)
[[1 5 3]
[4 8 9]]

mindspore.Tensor.index_select

Tensor.index_select (axis, index) — Tensor
Generates a new Tensor that accesses the values of self along the specified axis dimension using the indices specified in index. The
new Tensor has the same number of dimensions as self, with the size of the axis dimension being equal to the length of index, and
the size of all other dimensions will be unchanged from the original self Tensor.

Note: The value of index must be in the range of [0, self.shape[axis]), the result is undefined out of range.

Parameters

e axis (int)—The dimension to be indexed.

e index (Tensor) —A 1-D Tensor with the indices to access in self along the specified axis.
Returns

Tensor, has the same dtype as self Tensor.

1.1. Data Presentation 71


https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/functions.html#int

MindSpore APl Documentation, Release r2.6.0

Raises
e TypeError —If index is not a Tensor.
e TypeError —If axis is not int number.
e ValueError —If the value of axis is out the range of [-self-ndim, self.ndim - 1].

e ValueError —If the dimension of index is not equal to 1.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> from mindspore import Tensor

>>> import numpy as np

>>> input = Tensor (np.arange (16) .astype(np.float32) .reshape(2, 2, 4))

>>> print (input)

[rro. 1. 2. 3.
[ 4. 5. 6. 7.
([ 8. 9, 10, i1,
[12. 13. 14. 15.11]

>>> index = Tensor([0,], mindspore.int32)

>>> y = input.index_select (1, index)

]
11
]

>>> print (y)
[[[ 0. 1. 2. 3.11
[[ 8. 9. 10. 11.]11]]

Tensor.index_select (dim, index) — Tensor

Generates a new Tensor that accesses the values of self along the specified dim dimension using the indices specified in index. The
new Tensor has the same number of dimensions as self, with the size of the dim dimension being equal to the length of index, and
the size of all other dimensions will be unchanged from the original self Tensor.

Note: The value of index must be in the range of [0, self.shape[dim]), the result is undefined out of range.

Parameters
¢ dim (int)—The dimension to be indexed.
* index (Tensor) —A 1-D Tensor with the indices to access in self along the specified dim.
Returns
Tensor, has the same dtype as self Tensor.
Raises
* TypeError —If index is not a Tensor.
e TypeError —If dim is not int number.
¢ ValueError —If the value of dim is out the range of [-self.ndim, self.ndim - 1].

* ValueError —If the dimension of index is not equal to 1.

Supported Platforms:
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Ascend GPU CPU

Examples

>>> import mindspore

>>> from mindspore import Tensor

>>> import numpy as np

>>> input = Tensor (np.arange (16) .astype(np.float32) .reshape (2,

>>> print (input)

[{c 0. 1. 2. 3.
[ 4. 5. 6. 7.
[[ 8. 9. 10. 11.
[12. 13. 14. 15.11]

>>> index = Tensor([0,], mindspore.int32)

>>> y = input.index_select (1, index)

]
11
]
]

>>> print (y)
[[[ 0. 1. 2. 3.11]
[[ 8. 9. 10. 11.]11]

mindspore.Tensor.init_data

Tensor.init_data (slice_index=None, shape=None, opt_shard_group=None)
Get the tensor format data of this Tensor.

2,

4))

Note: The init_data function can be called once for the same tensor.

Parameters

* slice_index (int)—Slice index of a parameter's slices. It is used when initialize a slice of a parameter, it guarantees
that devices using the same slice can generate the same tensor. Default: None.

* shape (1ist [int])—Shape of the slice, it is used when initialize a slice of the parameter. Default: None.

e opt_shard_group (st r)—Optimizer shard group which is used in auto or semi auto parallel mode to get one shard
of a parameter's slice. For more information about optimizer parallel, please refer to: Optimizer Parallel. Default:

None.
Returns

Initialized Tensor.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore as ms
>>> from mindspore.common.initializer import initializer, Constant
>>> x = initializer (Constant (1), [2, 2], ms.float32)
>>> out = x.init_data()
>>> print (out)
[[1. 1.]
(1. 1.71

mindspore.Tensor.inner

Tensor.inner (other)
For details, please refer to mindspore.ops.inner ().

mindspore.Tensor.inplace_update

Tensor.inplace_update (v, indices)
For details, please refer to mindspore.ops.inplace_update ().

mindspore.Tensor.int

Tensor.int ()
Converts input tensor dtype to int32. If the value in tensor is float or half, the decimal will be discarded.

Returns

Tensor, converted to the int32 dtype.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.float32)
>>> output = input_x.int ()

>>> print (output.dtype)

Int32
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mindspore.Tensor.inv

Tensor.inv ()

For details, please refer to mindspore.ops.inv ().

mindspore.Tensor.inverse

Tensor.inverse () — Tensor

For details, please refer to mindspore.ops.inverse ().

Supported Platforms:

Ascend GPU CPU

mindspore.Tensor.invert

Tensor.invert ()

For details, please refer to mindspore.ops.invert ().

mindspore.Tensor.isclose

Tensor.isclose (other, rtol=1e-05, atol=1e-08, equal_nan=False) — Tensor
Returns a tensor of Boolean values indicating whether each element of input is "close" to the corresponding element of other.

Closeness is defined as:

linput — other| <= atol + rtol = |other|

Parameters
¢ other (Tensor) —Second tensor to compare.
e rtol (float,

e atol (float,

optional)—Relative tolerance. Default: 1e-05 .

optional)—Absolute tolerance. Default: 1e-08 .

* equal_nan (bool, optional)-If True, then two NaNs will be considered equal. Default: True .

Returns

Tensor, with the same shape as input and other after broadcasting, its dtype is bool.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array([1.3, 2.1, 3.2,
>>> other = Tensor (np.array([1.3, 3.3, 2.3,
>>> output = Tensor.isclose (input, other)

>>> print (output)

[ True False False False True]

w >
= e

5.1]), mindspore.floatl6)
5.1]), mindspore.floatl6)
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Tensor.isclose (x2, rtol=1e-05, atol=1e-08, equal_nan=False) — Tensor

Returns a new Tensor with boolean elements representing if each element of input is "close" to the corresponding element of x2.

Closeness is defined as:
linput — x2| <= atol + rtol = |x2|

Parameters
* x2 (Tensor) —Second tensor to compare. Dtype must be same as input.
e rtol (Union[float, int, bool], optional)—Relative tolerance. Default: 1e—05 .

e atol (Union([float, int, bool], optional)—Absolute tolerance. Default: 1e-08 .

* equal_nan (bool, optional)-If True, then two NaNs will be considered equal. Default: False.

Returns
A bool Tensor, with the shape as broadcasted result of the input inpur and x2.
Raises

e TypeError —x2 is not Tensor.

e TypeError —input or x2 dtype is not support. Support dtype: floatl6, float32, float64, int8, intl6, int32, int64 and

uint8. On Ascend, more dtypes are support: bool and bfloat16.
e TypeError —atol or rtol is not float, int or bool.
e TypeError —equal_nan is not bool.
* TypeError —input and x2 have different dtypes.

e ValueError —input and x2 cannot broadcast.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array([1.3, 2.1, 3.2, 4.1, 5.1]), mindspore.floatl6)
>>> x2 = Tensor (np.array([1.3, 3.3, 2.3, 3.1, 5.1]), mindspore.floatl6)
>>> output = Tensor.isclose (input, x2)

>>> print (output)
[ True False False False True]

mindspore.Tensotr.isfinite

Tensor.isfinite () — Tensor
For details, please refer to mindspore.ops.isfinite ().
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mindspore.Tensor.is_complex

Tensor.is_complex ()
For details, please refer to: func:'mindspore.ops.is_complex'.

Examples
>>> x = mindspore.Tensor ([l + 1j], dtype=mindspore.complex128)
>>> y = mindspore.Tensor ([1], dtype=mindspore.int32)

>>> print (x.is_complex())
True
>>> print (y.is_complex())
False

mindspore.Tensor.is_contiguous

Tensor.is_contiguous ()
Determines whether the memory of tensor is contiguous.

Returns

Bool, True if tensor memory is contiguous, False otherwise.

Examples

>>>
>>>
>>>
>>>
>>>
>>>

import mindspore as ms

import numpy as np

from mindspore import Tensor, ops

X Tensor ([[1, 2, 31, [4, 5, 6]], dtype=ms.float32)
y = ops.transpose(x, (1, 0))

print (y.is_contiguous ()

)

False

mindspore.Tensor.is_floating_point

Tensor.is_floating_ point ()
For details, please refer to mindspore.ops.is_floating point ().

mindspore.Tensor.isinf

Tensor.isinf () — Tensor
For details, please refer to mindspore.ops.isinf ().

Supported Platforms:

Ascend CPU GPU
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mindspore.Tensor.ishan

Tensor.isnan ()

For details, please refer to mindspore.

mindspore.Tensor.isneginf

Tensor.isneginf () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.isposinf

Tensor.isposinf ()

For details, please refer to mindspore.

mindspore.Tensotr.isreal

Tensor.isreal ()

For details, please refer to mindspore.

mindspore.Tensor.is_signed

Tensor.is_signed()

ops.

ops

ops.

ops.

ne ().

.isneginf ().

isposinf ().

isreal ().

Judge whether the data type of tensor is a signed data type.

Returns

Bool. If the dtype of the tensor is a signed data type, return True. Otherwise, return False.

Examples

>>> import mindspore as ms

>>> x = ms.Tensor([1, 2, 3], ms.int64)
>>> y = ms.Tensor ([1, 2, 3], ms.uint64)
>>> output = x.is_signed()

>>> output2 = y.is_signed()

>>> print (output)

True

>>> print (output2)

False
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mindspore.Tensor.item

Tensor.item()
Return the value of this tensor as standard Python number. This only works for tensors with one element.

Returns
A scalar, type is defined by the dtype of the Tensor.
Raises
* ValueError —If the count of value in tensor is more than one.

* TypeError —The type of element in tensor is not supported.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor

>>> x = Tensor (1.2, ms.float32)
>>> print (x.item())
1.2

mindspore.Tensor.itemset

Tensor.itemset (*args)
Insert scalar into a tensor (scalar is cast to tensor's dtype, if possible).

There must be at least 1 argument, and define the last argument as item. Then, tensor.itemset(*args) is equivalent to
Tensor|args] = item.

Parameters

args (Union/[ (numbers.Number), (int/tuple(int), numbers.Number) ]) —The arguments that specify
the index and value. If args contain one argument (a scalar), it is only used in case tensor is of size 1. If args contains two
arguments, the last argument is the value to be set and must be a scalar, the first argument specifies a single tensor element
location. It is either an int or a tuple.

Returns
A new tensor that doesn't affect the original tensor, with value set by Tensor[args] = item.
Raises
* ValueError —If the length of the first argument is not equal to self.ndim.

e IndexError —If only one argument is provided, and the original Tensor is not scalar.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1,2,3],[4,5,611,
>>> print (x.itemset ((0,1), 4))

[[1. 4. 3.]

[4. 5. 6.]]

>>> print (x)

[[1. 2. 3.]

[4. 5. 6.]]

mindspore.Tensor.itemsize

property Tensor.itemsize

Return the length of one tensor element in bytes.

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([[1, 2], [3, 411))
>>> output = x.itemsize

>>> print (output)

mindspore.Tensor.lcm

Tensor.lem (other)

For details, please refer to mindspore.ops.lcm().

mindspore.Tensor.ldexp

Tensor.ldexp (other)

For details, please refer to mindspore.ops.ldexp ().

mindspore.Tensor.le

Tensor.le (other) — Tensor

For details, please refer to mindspore.ops.le ().

dtype=np.float32))
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mindspore.Tensor.lerp

Tensor.lerp (end, weight) — Tensor
For more details, please refer to mindspore.ops.lerp().

mindspore.Tensor.less

Tensor.less (other) — Tensor
For details, please refer to mindspore.ops.less ().

mindspore.Tensor.less_equal

Tensor.less_equal (other) — Tensor
For details, please refer to mindspore.ops.less_equal ().

mindspore.Tensor.log

Tensor.log () — Tensor
For details, please refer to mindspore.ops.log().

mindspore.Tensor.log10

Tensor.loglO () — Tensor
For details, please refer to mindspore.ops.logl0().

mindspore.Tensor.log1p

Tensor.loglp () — Tensor
For details, please refer to mindspore.ops.loglp ().

mindspore.Tensor.log2

Tensor.log2 () — Tensor
For details, please refer to mindspore.ops.log2 ().

mindspore.Tensor.logaddexp

Tensor.logaddexp (other) — Tensor
For details, please refer to mindspore.ops. logaddexp ().
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mindspore.Tensor.logaddexp2

Tensor.logaddexp2 (other) — Tensor

For details, please refer to mindspore.ops. logaddexp2 ().

mindspore.Tensor.logcumsumexp

Tensor .logcumsumexp (axis)

For details, please refer to mindspore.ops.logcumsumexp ().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.logdet

Tensor.logdet ()

For details, please refer to mindspore.

mindspore.Tensor.logical_and

Tensor.logical_and (other) — Tensor

For details, please refer to mindspore.

mindspore.Tensor.logical_not

Tensor.logical_not () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.logical_or

Tensor.logical_or (other) — Tensor

For details, please refer to mindspore.

mindspore.Tensor.logical_xor

Tensor.logical_xor (other) — Tensor

ops

ops

ops

ops

.logdet ().

.logical_and().

.logical_not ().

.logical_or().

Computes the "logical XOR" of two tensors element-wise.

out; = sel f; ® other;

Note:

* self and other comply with the type conversion rules to make the data types consistent.

* When the other is bool, it could only be a constant.
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Parameters
other (Union[Tensor, bool])—A bool or a tensor whose data type can be implicitly converted to bool.
Returns

Tensor, the shape is the same as the self and other after broadcasting, and the data type is bool.

Supported Platforms:

Ascend CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array([True, False, True]), mindspore.bool_)
>>> other = Tensor (np.array([True, True, False]), mindspore.bool_)
>>> output = input.logical_xor (other)

>>> print (output)

[ False True True]

>>> x = Tensor (1, mindspore.bool_)

>>> other = Tensor (0, mindspore.bool_)
>>> output = input.logical_xor (other)
>>> print (output)

True

mindspore.Tensor.logit

Tensor.logit (eps=None)
For details, please refer to mindspore.ops.logit ().

mindspore.Tensor.logsumexp

Tensor .logsumexp (dim, keepdim=False) — Tensor
For details, please refer to mindspore.ops.logsumexp ().

mindspore.Tensor.log_normal
Tensor.log_normal (mean=1.0, std=2.0)
Fills the elements of the input tensor with log normal values initialized by given mean and std:

1 _nx-w?
e 252

f(x;1.0,2.0) =

xoV2m

where u, ¢ is mean and standard deviation of lognormal distribution respectively.

Warning: This is an experimental API that is subject to change or deletion.

Parameters
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* mean (float, optional)—the mean of normal distribution. With float data type. Default: 1.0.
e std(float, optional)—the std of normal distribution. With float data type. Default: 2.0.
Returns

Tensor. A Tensor with the same type and shape of input.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> x = mindspore.Tensor (np.array([[1, 2], [3, 4]]), dtype=mindspore.float32)
>>> output = x.log_normal ()

>>> print (output)

[[1.2788825 2.3305743]

[14.944194 0.16303174]]

mindspore.Tensor.long

Tensor.long ()
Converts input tensor dtype to int64. If the value in tensor is float or half, the decimal will be discarded.

Returns

Tensor, converted to the int64 dtype.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> input_x = Tensor (np.ones([2,2]), mindspore.int32)
>>> output = input_x.long()

>>> print (output.dtype)

Int64
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mindspore.Tensor.lt

Tensor.1lt (other) — Tensor
For more details, please refer to mindspore. Tensor.less ().

mindspore.Tensor.lu_solve

Tensor.lu_solve (LU data, LU _pivots)
For details, please refer to mindspore.ops.lu_solve ().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.masked_fill

Tensor .masked_£il1l (mask, value) — Tensor
For details, please refer to mindspore.ops.masked _fill ().

mindspore.Tensor.masked_fill_

Tensor .masked_£fill_ (mask, value) — Tensor
In-place version of mindspore. Tensor.masked fill ().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.masked_scatter

Tensor .masked_scatter (mask, x)
Updates the value in the "self Tensor" with the fensor value according to the mask, and returns a Tensor. The shape of mask and
the "self Tensor" must be the same or mask is broadcastable.

Warning: This is an experimental API that is subject to change or deletion.

Parameters
* mask (Tensor [bool])—A bool tensor with a shape broadcastable to the "self Tensor".

* x (Tensor) —A tensor with the same data type as the "self Tensor". The number of elements must be greater than or
equal to the number of True's in mask.

Returns
Tensor, with the same type and shape as the "self Tensor".
Raises
e TypeError —If mask or x is not a Tensor.

» TypeError —If data type of the "self Tensor" is not be supported.
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* TypeError —If dtype of mask is not bool.
e TypeError —If the dim of the "self Tensor" less than the dim of mask.
e ValueError —If mask can not be broadcastable to the "self Tensor".

e ValueError —If the number of elements in x is less than the number required for the updates.

Supported Platforms:

Ascend CPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> x = Tensor (np.array([1l., 2., 3., 4.1), mindspore.float32)

>>> mask = Tensor (np.array ([True, True, False, True]), mindspore.bool_)
>>> tensor = Tensor (np.array([5., 6., 7.]), mindspore.float32)

>>> output = x.masked_scatter (mask, tensor)

>>> print (output)

[5. 6. 3. 7.]

mindspore.Tensor.masked_select

Tensor .masked_select (mask) — Tensor
For details, please refer to mindspore.ops.masked _select ().

mindspore.Tensor.matmul

Tensor .matmul (fensor2) — Union[7ensor, numbers.Number]
Returns the matrix product of two tensors.

Note:
* Numpy arguments out, casting, order, subok, signature, and extobj are not supported.
* The dtype of self and fensor2 must be same.
* On Ascend platform, the dims of self and fensor2 must be between 1 and 6.

* On GPU platform, the supported dtypes of self and fensor2 are ms.float16 and ms.float32.

Parameters

tensor2 (Tensor) —Input tensor, scalar not allowed. The last dimension of self must be the same size as the second last
dimension of fensor2. And the shape of tensor and other could be broadcast.

Returns
Tensor or scalar, the matrix product of the inputs. This is a scalar only when both self and tensor2 are 1-d vectors.
Raises

* TypeError —If the dtype of self and the dtype of tensor2 are not the same.
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e ValueError —If the last dimension of self is not the same size as the second-to-last dimension of fensor2, or if a
scalar value is passed in.

* ValueError —If the shape of self and fensor2 could not broadcast together.

¢ RuntimeError —On Ascend platforms, the dims of self or fensor2 is less than 1 or greater than 6.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> # case 1 : Reasonable application of broadcast mechanism

>>> input = Tensor (np.arange (2 * 3 * 4).reshape(2, 3, 4),

>>> other = Tensor (np.arange (4 * 5).reshape (4, 5), mindspore.float32)
>>> output = input.matmul (other)

>>> print (output)

[[ 70. 76. 82. 88. 94.

190. 212. 234. 256. 278.
310. 348. 386. 424. 462.
430. 484. 538. 592. 646.
550. 620. 690. 760. 830.
670. 756. 842. 928. 1014.
>>> print (output.shape)

(2, 3, 5)

>>> # case 2 : the rank of ‘tensor2’ 1is 1

>>> input = Tensor (np.ones([1, 2]), mindspore.float32)
>>> other = Tensor (np.ones([2,]), mindspore.float32)
>>> output = input.matmul (other)

>>> print (output)

[2.]

>>> print (output.shape)

(1,)

mindspore.Tensor.max

Tensor.max () — Tensor
Returns the maximum value of the self tensor.

Returns

Scalar Tensor with the same dtype as input, the maximum value of the input.

Supported Platforms:

Ascend GPU CPU

mindspore.float32)
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Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([0.0, 0.4, 0.6, 0.7, 0.1]), mindspore.float32)

>>> output = x.max()
>>> print (output)
[0.7]

Tensor .max (dim, keepdim=False)
Calculates the maximum value along with the given dim for the input tensor, and returns the maximum values and indices.
Parameters

e dim (int)—The dimension to reduce.

e keepdim (bool, optional)—Whether to keep dimension, if True the output will keep the same dimension as
the self , the output will reduce dimension if False. Default: False.

Returns

tuple (Tensor), tuple of 2 tensors, containing the maximum value of the self tensor along the given dimension dim and the
corresponding index.

* values (Tensor) - The maximum value of self tensor, with the same shape as index, and same dtype as self.

* index (Tensor) - The index for the maximum value of the self tensor, with dtype int64. If keepdim is True
, the shape of output tensors is (selfi,selfo, ..., sel faim—1,1, sel faim+1, ..., sel fy). Otherwise, the shape is
(self1,selfo,...,sel faim-1,sel faime1, ---, S€LfN) .

Raises
* TypeError —If keepdim is not a bool.
e TypeError —If dim is not an int.

* TypeError —If self tensor data type is Complex.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([0.0, 0.4, 0.6, 0.7, 0.1]), mindspore.float32)
>>> output, index = x.max (0, keepdim=True)

>>> print (output, index)

[0.7]1 [3]

Tensor .max (axis=None, keepdims=False, *, initial=None, where=True, return_indices=False)

Return the maximum of a tensor or maximum along an axis.
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Note: When axis is None, keepdims and subsequent parameters have no effect. At the same time, the index is fixed to return 0.

Parameters

* axis (Union[None,

int, 1list, tuple of ints], optional)—Axis or axesalong which to operate.

By default, flattened input is used. If this is a tuple of ints, the maximum is selected over multiple axes, instead of a
single axis or all the axes as before. Default: None .

¢ keepdims (bool, optional)-Ifthisissetto True, the axes which are reduced are left in the result as dimensions
with size one. With this option, the result will broadcast correctly against the input array. Default: False .

Keyword Arguments

e initial(scalar, optional)—The minimum value of an output element. Must be present to allow computation
on empty slice. Default: None .

* where (bool Tensor, optional)—A boolean tensor which is broadcasted to match the dimensions of array,
and selects elements to include in the reduction. If non-default value is passed, initial must also be provided. Default:

True.

e return_indices (bool, optional)—Whether to return the index of the maximum value. Default: False .
If axis is a list or tuple of ints, it must be False .

Returns

Tensor or scalar, maximum of self tensor. If axis is None , the result is a scalar value. If axis is given, the result is a tensor of

dimension self.ndim -

Raises

TypeError —If arguments have types not specified above.

See also:

* mindspore.Tensor.argmin (): Return the indices of the minimum values along an axis.

* mindspore.Tensor.argmax (): Return the indices of the maximum values along an axis.

* mindspore.Tensor.min (): Return the minimum of a tensor or minimum along an axis.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import Tensor
>>> a = Tensor (np.arange (4) .reshape((2, 2)) .astype('float32"))

>>> output = a.max ()

>>> print (output)
3.0

>>> value, indices

>>> print (value)
[2. 3.]

>>> print (indices)
(1 1]

a.max (axis=0, return_indices=True)
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mindspore.Tensor.maximum

Tensor .maximum (other) — Tensor
For details, please refer to mindspore.ops.maximum().

mindspore.Tensor.mean

Tensor .mean (dim=None, keepdim=False, *, dtype=None) — Tensor
Reduces all dimension of a tensor by averaging all elements in the dimension, by default. And reduce a dimension of self along
the specified dim. keepdim determines whether the dimensions of the output and self are the same.

Note: The dim with tensor type is only used for compatibility with older versions and is not recommended.

Parameters

e dim (Union[int, tuple(int), list(int), Tensor], optional)—The dimensions to reduce. De-
fault: None , reduce all dimensions. Only constant value is allowed. Assume the rank of self is r, and the value range
is [-1,1).

e keepdim (bool, optional)-If True, keep these reduced dimensions and the length is 1. If False , don't
keep these dimensions. Default: False .

Keyword Arguments
dtype (mindspore.dtype, optional) “The desired data type of returned Tensor. Default: None .

Returns

Tensor, has the same data type as self tensor.

 If dim is None , and keepdim is False , the output is a 0-D tensor representing the product of all elements in the self
tensor.

 If dim is int, set as 1, and keepdim is False , the shape of output is (xg, X2, ..., XR).

 If dim is tuple(int), set as (1, 2), and keepdim is False , the shape of output is (xg, X3, ..., XR).

e If dim is 1-D Tensor, set as [1, 2], and keepdim is False , the shape of output is (xg, X3, ..., XR).
Raises

* TypeError —If dim is not one of the following: int, tuple, list or Tensor.

* TypeError —If keepdim is not a bool.

e ValueError —If dim is out of range.

Supported Platforms:

Ascend GPU CPU

90 Chapter 1. mindspore


https://docs.python.org/library/functions.html#int
https://docs.python.org/library/stdtypes.html#tuple
https://docs.python.org/library/functions.html#int
https://docs.python.org/library/stdtypes.html#list
https://docs.python.org/library/functions.html#int
https://docs.python.org/library/functions.html#bool
https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#ValueError

MindSpore APl Documentation, Release r2.6.0

Examples

>>>
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import mindspore

import numpy as np

from mindspore import Tensor

x = Tensor (np.random.randn (3, 4, 5, 6).astype(np.float32))

output = Tensor.mean(x, 1, keepdim=True)

result = output.shape

print (result)

1, 5, 6)

# case 1: Reduces a dimension by averaging all elements in the dimension.

x = Tensor (np.array([[[2, 2, 2, 2, 2, 21, (2, 2, 2, 2, 2, 21, [2, 2, 2, 2, 2, 211,

[r4, 4, 4, 4, 4, 41, 1[5, 5, 5, 5, 5, 5], [6, 6, 6, 6, 6, 611,

e, 6, 6, 6, 6, ), (&, 8, 8, 8, & &8I, [1L0, 10, 10, 10, 1@, 4O]]]),
mindspore.float32)

output = Tensor.mean (x)

print (output)

print (output.shape)

# case 2: Reduces a dimension along the dim 0
output = Tensor.mean(x, 0, True)

print (output)
4. 4. 4. 4. 4. 4.]
5. B B B 5o 5ol
Go Bo 6o G G0 6111

# case 3: Reduces a dimension along the dim 1
output = Tensor.mean(x, 1, True)

print (output)
2o Bo 20 2o 2o 2o]l
5. Bo 5o B0 5o 5o1
8. 8. 8. 8. 8. 8.]111

# case 4: Reduces a dimension along the dim 2
output = Tensor.mean(x, 2, True)
print (output)

2.1

2.1

2.11

4.]

5.1

6.11]

6.]

8.]
10.11]

Tensor .mean (axis=None, keep_dims=False) — Tensor

For details, please refer to mindspore.ops.mean () .
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mindspore.Tensor.median

Tensor .median (axis=- I, keepdims=False) — Tuple of Tensors

Computes the median and indices of input tensor.

Warning:

* indices does not necessarily contain the first occurrence of each median value found in the input, unless it is unique. The
specific implementation of this API is device-specific. The results may be different on CPU and GPU.

Parameters
e axis (int, optional)—Specify the axis for calculation. Default: -1 .

* keepdims (bool, optional)—Whether the output tensor need to retain axis dimension or not. Default: False

Returns
¢ y (Tensor) - Returns the median value along the specified dimension. And It has the same dtype as the input.
¢ indices (Tensor) - The index of the median. And the dtype is int64.
Raises
e TypeError —If axis is not an int.
e TypeError —If keepdims is not a bool.

e ValueError —If axis is not in range of [-x.dim, x.dim-1].

Supported Platforms:
GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[0.57, 0.11, 0.21],[0.38, 0.50, 0.57], [0.36, 0.16, 0.441]).
—astype (np.float32))

>>> y = x.median (axis=0, keepdims=False)

>>> print (y)

(Tensor (shape=[3], dtype=Float32, value= [ 3.79999995e-01, 1.59999996e-01, 4.39999998e-
-0171),

Tensor (shape=[3], dtype=Int64, value= [1, 2, 2]))

Tensor.median () — Tensor
Return the median of the input.

Returns

¢ y (Tensor) - Output median.

Supported Platforms:
Ascend

Tensor .median (dim=- 1, keepdim=False) — Tuple of Tensors
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Output the median on the specified dimension dim and its corresponding index. If dim is None, calculate the median of all
elements in the Tensor.

Parameters
e dim (int, optional)—Specify the axis for calculation. Default: None .
* keepdim (bool, optional)—Whether the output tensor need to retain dim dimension or not. Default: False .
Returns
* y (Tensor) - Output median, with the same data type as input .
— If dimis None , y only has one element.
— If keepdimis True , the y has the same shape as the input except the shape of y in dimension dim is size 1.
— Otherwise, the v lacks dim dimension than input.
« indices (Tensor) - The index of the median. Shape is consistent with y , with a data type of int64.
Raises
e TypeError —If dim is not an int.
* TypeError —If keepdim is not a bool.

¢ ValueError —If dim is not in range of [-x.dim, x.dim-1].

Supported Platforms:

Ascend

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[0.57, 0.11, 0.21],[0.38, 0.50, 0.57], [0.36, 0.16, 0.44]]).
—astype (np.float32))

>>> y = x.median (dim=0, keepdim=False)

>>> print (y)

(Tensor (shape=[3], dtype=Float32, value= [ 3.79999995e-01, 1.59999996e-01, 4.39999998e—-
=011),

Tensor (shape=[3], dtype=Int64, value= [1, 2, 2]))

mindspore.Tensor.t

Tensor.t ()
Transpose self .

For details, please refer to mindspore.ops.t ().
Supported Platforms:

Ascend
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mindspore.Tensor.mH

property Tensor.mH

Accessing this property is equivalent to Calling self.adjoint(). For details, please refer to mindspore.ops.adjoint ().

Examples

from mindspore import Tensor
import numpy as np
Tensor (np.array ([ [0.
x.mH

X = + 0.7,
output =
print (output)
.=0.3 2.-2.7]

[1.-1.7 3.-3.311

mindspore.Tensor.min

Tensor.min () — Tensor
Returns the minimum value of the self tensor.

Returns

i

+ 1.31,

[2.

F 2.3,

Scalar Tensor with the same dtype as self, the minimum value of the self.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([0.0, 0.4, O.
>>> output = Tensor.min (x)

>>> print (output)

0.0

Tensor .min (dim, keepdim=False)

0.7, ©,

1),

Ep

+3.311))

mindspore.float32)

Calculates the minimum value along with the given dim for the self tensor, and returns the minimum values and indices.

Parameters
e dim (int)—The dimension to reduce.

* keepdim (bool,

as the self , the output will reduce dimension if False. Default: False.

Returns

optional) —Whether to reduce dimension, if True the output will keep the same dimension

tuple (Tensor), tuple of 2 tensors, containing the minimum value of the self tensor along the given dimension dim and the

corresponding index.
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* values (Tensor) - The minimum value of self tensor along the given dimension dim, with the same shape as index, and
same dtype as self.

¢ index (Tensor) - The index for the minimum value of the self tensor, with dtype int64. If keepdim is True
, the shape of output tensors is (selfi,selfa,...,selfgim-1,1, el fagim+1, ..., selfn). Otherwise, the shape is
(self1,selfo,...,sel faim—1,sel faime1, ..., Selfn) .

Raises
* TypeError —If keepdim is not a bool.
e TypeError —If dim is not an int.

* TypeError —If self tensor data type is Complex.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([0.0, 0.4, 0.6, 0.7, 0.1]), mindspore.float32)

>>> output, index = x.min (0, keepdim=True)
>>> print (output, index)
[0.0] [O]

Tensor .min (axis=None, keepdims=False, *, initial=None, where=True, return_indices=False) — Tensor | number.Number

Return the minimum of a tensor or minimum along an axis.

Note: When axis is None, keepdims and subsequent parameters have no effect. At the same time, the index is fixed to return O.

Parameters

e axis(Union[None, int, list, tuple of ints], optional)—An axisoraxesalongwhich to operate.
By default, flattened input is used. If axis is a tuple of ints, the minimum is selected over multiple axes, instead of a
single axis or all the axes as before. Default: None .

¢ keepdims (bool, optional)-If True, the axes which are reduced are left in the result as dimensions with size
one. With this option, the result will broadcast correctly against the input array. Default: False .

Keyword Arguments

e initial(scalar, optional)—The minimum value of an output element. Must be present to allow computation
on empty slice. Default: None .

¢ where (Tensor [bool], optional)—A boolean tensor which is broadcasted to match the dimensions of array,
and selects elements to include in the reduction. If non-default value is passed, initial must also be provided. Default:
True.

e return_indices (bool, optional)—Whether to return the index of the minimum value. Default: False .
If axis is a list or tuple of ints, it must be False .

Returns
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Tensor or scalar, minimum of self tensor. If axis is None , the result is a scalar value. If axis is given, the result is a tensor of

dimension self.ndim - 1.
Raises

TypeError —If arguments have types not specified above.

See also:

* mindspore.Tensor.argmin (): Return the indices of the minimum values along an axis.

* mindspore.Tensor.argmax (): Return the indices of the maximum values along an axis.

* mindspore.Tensor.max (): Return the minimum of a tensor or minimum along an axis.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> from mindspore import Tensor

>>> a = Tensor (np.arange (4) .reshape((2, 2)) .astype('float32"))

>>> output = Tensor.min (a)

>>> print (output)

0.0

>>> output = Tensor.min(a, axis=0)

>>> print (output)

[0. 1.]

>>> output = Tensor.min(a, axis=0, initial=9, where=Tensor ([False]))
>>> print (output)

[9. 9.]

>>> output = Tensor.min(a, axis=0, initial=9, where=Tensor ([False, True]))
>>> print (output)

[9. 1.]

>>> value, indices = Tensor.min(a, axis=0, return_indices=True)

>>> print (value)

[0. 1.]

>>> print (indices)

[0 0]

mindspore.Tensor.minimum

Tensor .minimum (other) — Tensor

For details, please refer to mindspore.ops.minimum().
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mindspore.Tensor.mm

Tensor.mm (mat2) — Tensor

Returns the matrix product of two arrays. If self is a (n X m) Tensor, mar2 is a (m X p) Tensor, out will be a (n X p) Tensor.

Note: This function cannot support broadcasting. Refer to mindspore. ops.matmul () instead if you need a broadcastable

function.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

mat2 (Tensor) —The second matrix of matrix multiplication. The last dimension of self must be the same size as the first

dimension of mat2.

Returns

Tensor, the matrix product of the inputs.

Raises

* TypeError —If self or mar2 is not a Tensor.

¢ RuntimeError —If the last dimension of self is not the same size as the second-to-last dimension of mat2.

e RuntimeError —If dtype of self or mat2 is not float16, float32 or bfloat16.

Supported Platforms:

Ascend

Examples

>>> import mindspore as ms
>>> import numpy as np

>>> x1 = ms.Tensor (np.random.rand (2,
>>> x2 = ms.Tensor (np.random.rand (3,
>>> out = x1.mm(x2)

>>> print (out.shape)

(2, 4)

mindspore.Tensor.moveaxis

Tensor .moveaxis (source, destination)

3), ms.float32)
4), ms.float32)

For details, please refer to mindspore.ops.moveaxis ().
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mindspore.Tensor.movedim

Tensor .movedim (source, destination)
For details, please refer to mindspore.ops.movedim().

mindspore.Tensor.move_to

Tensor .move_to (to, blocking=True)
Copy Tensor to target device synchronously or asynchronously, default synchronously. only support PyNative mode.

Parameters
* to (str)—astring type value, one of "Ascend", "GPU", "CPU".
* blocking (bool) —a bool type value, using synchronous copy or asynchronous copy. Default: True , synchronous

copy.
Returns
New Tensor, storged on target device which with the same type and shape as the "self Tensor".

Raises
¢ ValueError —If the type of blocking is not bool type.
e ValueError —If the value of 7o is not one of "Ascend", "GPU", "CPU".

e ValueError —If the run mode is not PyNative mode.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms

>>> from mindspore import Tensor

>>> x = ms.Tensor ([1, 2, 3], ms.int64)
>>> new_tensor = x.move_to ("CPU")

mindspore.Tensor.msort

Tensor.msort ()
For details, please refer to mindspore.ops.msort ().
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mindspore.Tensor.mT

property Tensor.mT
Returns the Tensor that exchanges the last two dimensions. Accessing the attribute, x.mT, is equal to calling the method,
x.swapaxes(-2, -1). For details, please refer to mindspore. Tensor. swapaxes ().

Examples

>>> from mindspore import Tensor
>>> import numpy as np
>>> x = Tensor (np.ones((2, 3, 4)))

>>> output = x.mT
>>> print (output.shape)
(2, 4, 3)

mindspore.Tensor.mul

Tensor .mul (other) — Tensor
For details, please refer to mindspore.ops.mul ().

mindspore.Tensor.mul_

Tensor.mul_ (other) — Tensor
Multiplies two tensors element-wise.

out; = tensor; * other;

Warning: This is an experimental API that is subject to change or deletion.

Note:
* When self and other have different shapes, other be able to broadcast to a self.

* self and other can not be bool type at the same time, [True, Tensor(True, bool_), Tensor(np.array([True]), bool_)] are all
considered bool type.

Parameters

other (Union[Tensor, number.Number, bool])—otheris a number.Number or a bool or a tensor whose data type
is number.Number and bool.

Returns
Tensor, the shape is the same as self , and the data type is the same as self .
Raises
* TypeError —If other is not one of the following: Tensor, number.Number, bool.

e RuntimeError —If other cannot be broadcast to self.
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Supported Platforms:

Ascend

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> x = Tensor (np.array([1.0, 2.0, 3.0]), mindspore.float32)
>>> y = Tensor (np.array([4.0, 5.0, 6.0]), mindspore.float32)
>>> output = x.mul_ (y)

>>> print (output)

[ 4. 10. 18.]

>>> print (x)

[ 4. 10. 18.]

mindspore.Tensor.multinomial

Tensor.multinomial (num_samples, replacement=True, seed=None)
For details, please refer to mindspore.ops.multinomial ().

mindspore.Tensor.multiply

Tensor.multiply (value)
For details, please refer to mindspore.ops.mul (). The parameter value of the current interface is the same as the parameter
other of the reference interface.

mindspore.Tensor.mvigamma

Tensor .mvlgamma (p)
For details, please refer to mindspore. ops.mvligamma ().

mindspore.Tensor.nan_to_num

Tensor .nan_to_num (nan=None, posinf=None, neginf=None) — Tensor
For details, please refer to mindspore.ops.nan_to_num().

Supported Platforms:

Ascend CPU
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mindspore.Tensor.nanmean

Tensor .nanmean (axis=None, keepdims=False, *, dtype=None)
For details, please refer to mindspore.ops.nanmean ().

mindspore.Tensor.nanmedian

Tensor.nanmedian (axis=- I, keepdims=False)
For details, please refer to mindspore.ops.nanmedian ().

mindspore.Tensor.nansum

Tensor .nansum (dim=None, keepdim=False, *, dtype=None) — Tensor
Computes sum of input Tensor over a given dimension, treating NaNs as zero.

Warning:
e Itis only supported on Atlas A2 Training Series Products.

 This is an experimental API that is subject to change or deletion.

Parameters

e dim(Union[int, tuple (int)], optional)—Thedimensionstosum. Dim must be in the range [-rank(self),
rank(self)). Default: None, which indicates the sum of all elements in a tensor.

* keepdim (bool, optional)—Whether the output Tensor keeps dimensions or not. Default: False, indicating
that no dimension is kept.

Keyword Arguments
dtype (mindspore.dtype, optional) “The dtype of output Tensor. Default: None.

Returns

Tensor, the sum of input Tensor in the given dimension dim, treating NaNs as zero.
* If dim is None, keepdim is False, the output is a 0-D Tensor representing the sum of all elements in the self Tensor.
e If dim is int, set as 2, and keepdim is False, the shape of output is (sel fi, sel fs, ..., sel fr).
« If dim is tuple(int) or list(int), set as (2, 3), and keepdim is False, the shape of output is (sel fi, sel fy, ..., sel fr).
Raises
* TypeError —If keepdim is not a bool.
e TypeError —If the dtype of self or dtype is complex type.

e ValueError —If dim is not in [-rank(self), rank(self)).

Supported Platforms:

Ascend
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Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[float ("nan"), 2, 31, [1, 2, float("nan")]]), mindspore.float32)
>>> outputl = x.nansum(dim=0, keepdim=False, dtype=mindspore.float32)

>>> output2 = x.nansum(dim=0, keepdim=True, dtype=mindspore.float32)

>>> print (outputl)

[1. 4. 3.1

>>> print (output2)

[[1. 4. 3.]]

Tensor .nansum (axis=None, keepdims=False, *, dtype=None) — Tensor
Computes sum of input over a given dimension, treating NaNs as zero.
Parameters

* axis (Union[int, tuple(int)], optional)—The dimensions to reduce. Supposed the rank of self is r,
axis must be in the range [-r,r). Default: None, all dimensions are reduced.

* keepdims (bool, optional)—Whether the output Tensor keeps dimensions or not. Default: False.
Keyword Arguments
dtype (mindspore.dtype, optional) “The dtype of output Tensor. Default: None.

Returns

Tensor, the sum of input Tensor in the given dimension dim, treating NaNs as zero.
* If axis is None, keepdims is False, the output is a 0-D Tensor representing the sum of all elements in the input Tensor.
« If axis is int, set as 2, and keepdims is False, the shape of output is (sel f1, sel fs, ..., sel fr).
« If axis is tuple(int) or list(int), set as (2, 3), and keepdims is False, the shape of output is (sel f1, sel fy, ..., sel fr).
Raises
* TypeError —If keepdims is not a bool.
e TypeError —If the dtype of self or dtype is complex type.

e ValueError —If axis not in [-rank(self), rank(self)).

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor
>>> x = Tensor (np.array([[float ("nan"), 2, 3], [1, 2, float("nan")]]), mindspore.float32)
>>> outputl = x.nansum(axis=0, keepdims=False, dtype=mindspore.float32)
>>> output2 = x.nansum(axis=0, keepdims=True, dtype=mindspore.float32)
>>> print (outputl)
[1. 4. 3.1
(continues on next page)
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(continued from previous page)

>>> print (output2)
[[1. 4. 3.1]

mindspore.Tensor.narrow

Tensor .narrow (dim, start, length) — Tensor
Obtains a tensor of a specified length at a specified start position along a specified axis.

Parameters
e dim (int) —the axis along which to narrow.
e start (Union[int, Tensor])—the starting dimension.
* length (int) —the distance to the ending dimension.

Returns

output (Tensors) - The narrowed tensor.

Raises
* ValueError —The value of dim is out of range [-self.ndim, self.ndim).
e ValueError —The value of start is out of range [-self.shape[dim], self.shape[dim]].

* ValueError —The value of length is out of range [0, self.shape[dim] - start].

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> from mindspore import Tensor
>>> x = Tensor ([[1, 2, 31, [4, 5, 6], [7, 8, 9]], mindspore.int32)
>>> output x.narrow (0, 0, 2)
>>> print (output)
[[ 12 3]

[ 4 5 6]]
>>> output x.narrow (1, 1, 2)
>>> print (output)
[[ 2 3]

[ 5 6]

[ 8 911
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mindspore.Tensor.nbytes

property Tensor.nbytes
Return the total number of bytes taken by the tensor.

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([[1, 21, [3, 411))
>>> output = x.nbytes

>>> print (output)

32

mindspore.Tensor.ndim

property Tensor.ndim
Return the number of tensor dimensions.

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([[1, 2], [3, 411))
>>> output = x.ndim

>>> print (output)

mindspore.Tensor.ndimension

Tensor.ndimension ()
Alias for mindspore. Tensor.ndim.

mindspore.Tensor.ne

Tensor .ne (other) — Tensor
Alias for mindspore. Tensor.not_equal ().

mindspore.Tensor.neg

Tensor.neg () — Tensor
For details, please refer to mindspore.ops.neg().
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mindspore.Tensor.negative

Tensor .negative () — Tensor
Alias for mindspore. Tensor.neg ().

mindspore.Tensor.nelement

Tensor.nelement ()
Alias for mindspore. Tensor.numel ().

mindspore.Tensor.new_ones

Tensor .new_ones (size, dtype=None) — Tensor
Return a tensor of size filled with ones.

Parameters

e size (Union[int, tuple(int),

list (int) ])—Anint, list or tuple of integers defining the output shape.

e dtype (mindspore.dtype, optional) “The desired dtype of the output tensor. If None, the returned tensor has

the same dtype as self. Default: None.

Returns

Tensor, the shape and dtype is defined above and filled with ones.

Raises

e TypeError —If size is neither an int nor a tuple/list of int.
* TypeError —If dfype is not a MindSpore dtype.

¢ ValueError —If size contains negative values.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> from mindspore import Tensor
>>> x = Tensor ((), mindspore.int32)
>>> x.new_ones ((2, 3))

Tensor (shape=[2, 3], dtype=Int32, value=

rry, 1, 11,
(1, 1, 111)
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mindspore.Tensor.new_zeros

Tensor .new_zeros (size, dtype=None) — Tensor
Return a tensor of size filled with zeros.

Parameters
* size (Union[int, tuple(int), 1list (int)])—Anint, listor tuple of integers defining the output shape.

e dtype (mindspore.dtype, optional) “The desired dtype of the output tensor. If None, the returned tensor has
the same dtype as self. Default: None.

Returns
Tensor, the shape and dtype is defined above and filled with zeros.
Raises
* TypeError —If size is neither an int nor a tuple/list of int.
* TypeError —If dfype is not a MindSpore dtype.

¢ ValueError —If size contains negative values.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> from mindspore import Tensor
>>> x = Tensor ((), mindspore.int32)
>>> x.new_zeros ((2, 3))
Tensor (shape=[2, 3], dtype=Int32, value=
[fo, o, oi,
[0, 0, 011)

mindspore.Tensor.nextafter

Tensor.nextafter (other)
For details, please refer to mindspore.ops.nextafter ().

mindspore.Tensor.nonzero

Tensor.nonzero (¥ as_tuple=False)
Return the positions of all non-zero values.

Note: The rank of self.
» Ascend: its rank can be equal to 0 except O2 mode.

» CPU/GPU: its rank should be greater than or eaqual to 1.

Keyword Arguments
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as_tuple (bool, optional)—Whether the outputis tuple. If False , return Tensor. Default: False . If True, return

Tuple of Tensor, only support Ascend .

Returns

o If as_tuple is False, return the Tensor, a 2-D Tensor whose data type is int64, containing the positions of all non-zero

values of the self .

e If as_tuple is True, return the Tuple of Tensor and data type is int64. The Tuple length is the dimension of the self
tensor, and each element is the 1D tensor of the subscript of all non-zero elements of the self tensor in that dimension.

Raises
* TypeError —If self is not Tensor.

e TypeError —If as_tuple is not bool.

e RuntimeError —On GPU or CPU or Ascend O2 mode, if dim of input equals to 0.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[[1, 0], [-5, 0111),
>>> output = x.nonzero()

>>> print (output)

[[0 0 0]

(01 071

mindspore.int32)

>>> x = Tensor (np.array([1, 0, 2, 0, 3]), mindspore.int32)

>>> output = x.nonzero (as_tuple=False)

>>> print (output)

[[0]

[2]

[4]11]

>>> x = Tensor (np.array ([[[1, 01, [-5, 0111),
>>> output = x.nonzero (as_tuple=True)

>>> print (output)

(Tensor (shape=[2], dtype=Inte64, value=[0, 0]),
Tensor (shape=[2], dtype=Int64, value=[0, 11),

Tensor (shape=[2], dtype=Int64, value=[0, 0]))

>>> x =

>>> output = x.nonzero (as_tuple=True)

>>> print (output)

(Tensor (shape=[3], dtype=Int64, value=[0, 2, 4]),

mindspore.int32)

Tensor (np.array([1, 0, 2, 0, 3]), mindspore.int32)
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mindspore.Tensor.norm

Tensor .norm (ord=None, dim=None, keepdim=False, *, dtype=None)
For details, please refer to mindspore.ops.norm().

mindspore.Tensor.normal_

Tensor.normal_ (mean=0, std=1, *, generator=None)

Update the self tensor in place by generating random numbers sampled from the normal distribution which constructed by the

parameters mean and std.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

* mean (number, optional)—the mean of normal distribution. With float data type. Default: 0.

e std (number, optional)—the std of normal distribution. With float data type. Default: 1.

Keyword Arguments

generator (mindspore.Generator, optional) —a pseudorandom number generator. Default: None, uses the default

pseudorandom number generator.

Returns

A tensor that is filled with random numbers that follow a normal distribution and that has the same type and shape as the self

tensor.

Raises

TypeError —If the dtype of mean or std is not one of: bool, int, float, complex.

Supported Platforms:

Ascend

Examples

>>> import mindspore
>>> import numpy as np

>>> x = mindspore.Tensor (np.array([[1, 2], [3, 41]1), dtype=mindspore.float32)

>>> output = x.normal_ ()

>>> print (output)

[[0.2788825 1.3305743]
[1.244194 1.163031741]1
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mindspore.Tensor.not_equal

Tensor.not_equal (other) — Tensor
For details, please refer to mindspore.ops.ne ().

mindspore.Tensor.numel

Tensor.numel ()
For details, please refer to mindspore.ops.numel ().

mindspore.Tensor.numpy

Tensor.numpy ()
Alias for mindspore. Tensor.asnumpy ().

mindspore.Tensor.orgqr

Tensor.orgqr (input2)
For details, please refer to mindspore.ops.orggr ().

mindspore.Tensor.ormgqr

Tensor.ormgr (input2, input3, left=True, transpose=False)
For details, please refer to mindspore. ops.ormgr (), Args input2 and input3 correspond to the args fau and other of mind-—
spore.ops.ormqr ().

mindspore.Tensor.outer

Tensor.outer (vec2) — Tensor
For details, please refer to mindspore.ops.outer ().

mindspore.Tensor.permute

Tensor .permute (*axis)
Tensor.permute supports unpacking the axis argument automatically when it is passed as an indefinite number of positional argu-
ments, which has a slight difference from the input parameter of mindspore.ops.permute (). For details, please refer to
mindspore.ops.permute ().
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mindspore.Tensor.positive

Tensor.positive ()

For details, please refer to mindspore.ops.positive ().

mindspore.Tensor.pow

Tensor .pow (exponent) — Tensor

For details, please refer to mindspore.ops.pow ().

mindspore.Tensor.prod

Tensor .prod (dim=None, keepdim=False, dtype=None) — Tensor

Reduces a dimension of a tensor by multiplying all elements in the dimension, by default. And also can reduce a dimension of self
along the dim. Determine whether the dimensions of the output and self are the same by controlling keepdim.

Parameters

e dim (Union[int, tuple(int), list(int), Tensor], optional)—The dimensions to reduce. De-
fault: None , reduce all dimensions. Only constant value is allowed. Assume the rank of self is r, and the value range
is [-1,r).

¢ keepdim (bool, optional)—If True , keep these reduced dimensions and the length is 1. If False , don't
keep these dimensions. Default: False .

e dtype (mindspore.dtype, optional) ~The desired data type of returned Tensor. Default: None .

Returns

Tensor.

e If dim is None , and keepdim is False , the output is a 0-D tensor representing the product of all elements in the self
tensor.

« If dim is int, set as 1, and keepdim is False , the shape of output is (sel fy, sel fo, ..., sel fr).
« If dim is tuple(int) or list(int), set as (1, 2), and keepdim is False , the shape of output is (sel fy, sel f3, ..., sel fr).
e If dim is 1-D Tensor, set as [1, 2], and keepdim is False , the shape of output is (sel fy, sel fs, ..., sel fr).
Raises
* TypeError —If dim is not one of the following: int, Tuple, list or Tensor.
e TypeError —If keepdim is not a bool.

e ValueError —If dim is out of range.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.random.randn (3, 4, 5, 6).astype(np.

>>> output = Tensor.prod(x, 1, True)

>>> result = output.shape

>>> print (result)

(3, 1, 5, 6)

>>> # case 1: Reduces a dimension by multiplying all

>>> x = Tensor (np.array([([[1, 1, 1, 1, 1, 11, [2, 2,
[r4, 4, 4, 4, 4, 41, [5, 5,
(7, 7, 7, 7, 7, 7, (8, 8,

—mindspore.float32)
>>> output = Tensor.prod(x)
>>> print (output)
2.2833798e+33

>>> print (output.shape)

0

>>> # case 2: Reduces a dimension along axis 0.
>>> output = Tensor.prod(x, 0, True)
>>> print (output)
[[[ 28. 28. 28. 28. 28. 28.]
[ 80. 80. 80. 80. 80. 80.]
[162. 162. 162. 162. 162. 162.]1]1]
>>> # case 3: Reduces a dimension along axis 1.
>>> output = Tensor.prod(x, 1, True)
>>> print (output)
[[r e. 6. 6. 6. 6. 6.11
[[120. 120. 120. 120. 120. 120.]]
[[504. 504. 504. 504. 504. 504.]1]]
>>> # case 4: Reduces a dimension along axis 2.
>>> output = Tensor.prod(x, 2, True)

>>> print (output)
[[[1.00000e+00]
6.40000e+01
.29000e+02
.09600e+03
.56250e+04

]
1]
]
]
.66560e+04]]
]
]
]

[

.17649e+05
.62144e+05
.31441e+05

[

(G R Y O RN

[
[
[
[
[
[
[
[
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float32))

elements in the dimension.

2, 2, 2, 2], [3, 3, 3, 3,
S5, 5, 5, 51, [6, 6, 6, 6,
8, 8, 8,81, [9, 9, 9, 9,

Tensor .prod (axis=None, keep_dims=False, dtype=None) — Tensor

For more details, please refer to mindspore.ops.prod ().
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mindspore.Tensor.ptp

Tensor .ptp (axis=None, keepdims=False)

The name of the function comes from the acronym for "peak to peak". Calculate the difference between the maximum value and
the minimum value along the axis.

Note: Numpy argument out is not supported.

Parameters

* axis (Union[None, int, tuple (int) ])—Axis or axes along which the range is computed. The default is to
compute the variance of the flattened tensor. Default: None .

¢ keepdims (bool) —If this is set to True , the axes which are reduced are left in the result as dimensions with size
one. With this option, the result will broadcast correctly against the tensor. Default is False .

Returns
Tensor.
Raises

TypeError —If self is not a tensor, or axis and keepdims have types not specified above.

Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import Tensor
>>> x = Tensor([[4.0, 9.0, 2.0, 10.0], [6.0, 9.0, 7.0, 12.0]]1).astype("float32")
>>> print (x.ptp (axis=1))

[8. 6.1
>>> print (x.ptp (axis=0))
[2. 0. 5. 2.]

mindspore.Tensor.rad2deg

Tensor.rad2deg ()

For details, please refer to mindspore.ops.rad2deg ().

mindspore.Tensor.random_

Tensor.random_ (from_=0, to=None, *, generator=None)

Fill the tensor with numbers sampled from a discrete uniform distribution over an interval [ from_,to — 1].

Warning: This is an experimental API that is subject to change or deletion.

Parameters
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e from_(Union[number.Number, Tensor], optional)—thelowerbound of the generated random number.
It can be a scalar value or a Tensor of any dimension with only a single element. Default: 0.

* to (Union[number.Number, Tensor], optional) —the upper bound of the generated random number.
By default it's the upper limit of the input data type. It can be a scalar value or a Tensor of any dimension with only a
single element. Default: None.

Keyword Arguments

generator (mindspore.Generator, optional) —a pseudorandom number generator. Default: None, uses the default
pseudorandom number generator.

Returns
The input tensor.
Raises
e TypeError —If from_ or fo is not integer.

e RuntimeError —If from_>= to.

Supported Platforms:

Ascend

Examples

>>> from mindspore import Tensor

>>> a = Tensor([[2, 3, 4], [1, 2, 311)
>>> from_ = 0

>>> to = 5

>>> print (a.random_ (from_, to) .shape)
(2, 3)

mindspore.Tensor.random_categorical

Tensor.random_categorical (num_sample, seed=0, dtype=mstype.int64)
For details, please refer to mindspore.ops.random_categorical ().

mindspore.Tensor.ravel

Tensor.ravel ()
Return a contiguous flattened tensor.

Returns
Tensor, a 1-D tensor, containing the same elements of the input.

See also:

* mindspore.Tensor.reshape (): Give a new shape to a tensor without changing its data.

* mindspore.Tensor.flatten (): Return a copy of the tensor collapsed into one dimension.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np
>>> from mindspore import Tensor
>>> x = Tensor (np.ones((2,3,4), dtype=np.float32))

>>> output = x.ravel ()
>>> print (output.shape)
(24,)

mindspore.Tensor.real

Tensor.real ()
For details, please refer to mindspore.ops.real ().

mindspore.Tensor.reciprocal

Tensor.reciprocal () — Tensor
For details, please refer to mindspore.ops.reciprocal ().

mindspore.Tensor.register_hook

Tensor.register_hook (hook)
Registers a backward hook for tensor.

Note:

* The hook must be defined as the following code. grad is the gradient passed to the tensor, which may be modified by returning
a new output gradient.

* The hook should have the following signature: hook(grad) -> New output gradient, but can not return None or not set return
value.

* Higher-order differentiation does not support tensor register_hook.

* The following constraints must be met under graph mode:

The hook must satisfy the syntax constraints of the graph mode.

It is not supported to delete hook inside graph.

It is not supported to register hook after the Tensor is used before.

It is not supported to register multiple hooks for a Tensor inside graph.

Register hook in the graph will return then Zensor it self.

Parameters
hook (function) —Python function. Tensor backward hook function.
Returns
A handle corresponding to the ook . The handle can be used to remove the added hook by calling handle.remove() .

Raises
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TypeError —If the hook is not a function of python.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor
>>> ms.set_context (mode=ms.PYNATIVE_MODE)
>>> def hook_fn(grad):
return grad * 2

>>> def hook_test (x, y):

z =X *y
z.register_hook (hook_fn)
z =z *y

return z

>>> ms_grad = ms.grad(hook_test, grad_position=(0,1))

>>> output = ms_grad(Tensor(l, ms.float32), Tensor (2, ms.float32))

>>> print (output)

(Tensor (shape=[], dtype=Float32, value=8), Tensor (shape=[], dtype=Float32, value=6))

mindspore.Tensor.remainder

Tensor.remainder (other) — Tensor
Computes the remainder of self divided by other element-wise. The result has the same sign as the divisor and its absolute value
is less than that of other.

Supports broadcasting to a common shape and implicit type promotion.

remainder (input, other) == input - input.div(other, rounding_mode="floor") * other

Note: Complex inputs are not supported. At least one input need to be tensor, but not both are bool tensors.

The dividend self is a tensor whose data type is number or bool .

Parameters

other (Union[Tensor, numbers.Number, bool])—The divisor is a numbers.Number or a bool or a tensor whose
data type is number or bool_ when the dividend is a tensor.

Returns
Tensor, with dtype promoted and shape broadcasted.
Raises

e TypeError —If self and other are not of types: (Tensor, Tensor), (Tensor, Number), (Tensor, bool), (Number, Tensor)
or (bool, Tensor).

e ValueError —If self and other are not broadcastable.
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Supported Platforms:

Ascend

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([-4.0, 5.0, 6.0]).astype(np.float32))
>>> y = Tensor (np.array([3.0, 2.0, 3.0]).astype(np.float64))

>>> output = x.remainder (y)
>>> print (output)
[2. 1. 0.]

Tensor.remainder (divisor) — Tensor
Computes the remainder of dividing the first input tensor by the second input tensor element-wise.

Inputs of self and divisor comply with the implicit type conversion rules to make the data types consistent. The inputs must be
two tensors or one tensor and one scalar. When the inputs are two tensors, both dtypes cannot be bool, and the shapes of them
could be broadcast. When the inputs are one tensor and one scalar, the scalar could only be a constant.

remainder (input, other) == input - input.div (other, rounding_mode="floor") * other

Warning:
* When the elements of input exceed 2048, there might be accuracy problems.
 The calculation results of this operator on Ascend and CPU might be inconsistent.

* If shape is expressed as (D1,D2---,Dn), then D1*D2---*DN<=1000000,n<=8.

Note: The first input self is a tensor whose data type is number.

Parameters

divisor (Union[Tensor, numbers.Number, bool])—When the first input is a tensor, The second input could be
a number, a bool or a tensor whose data type is number.

Returns
Tensor, the shape is the same as the one after broadcasting, and the data type is the one with higher precision.
Raises
* TypeError —If neither self nor divisor is one of the following: Tensor, Number, bool.

e ValueError —If the shape of self and divisor cannot be broadcasted to each other.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([-4.0, 5.0, 6.0]).astype(np.floatl6))
>>> y = Tensor (np.array([3.0, 2.0, 3.0]).astype(np.floatl6))

>>> output = x.remainder (divisor=y)
>>> print (output)
[2. 1. 0.]

mindspore.Tensor.renorm

Tensor.renorm (p, axis, Maxnorm)

For details, please refer to mindspore.ops.renorm().

mindspore.Tensor.repeat

Tensor.repeat (*repeats)

Copy the elements in each dimension of a Tensor based on the specified number of repetition times.
This function copies the tensor's data.

The shape of the output tensor can be described as follows, where # is the number of elements in repeats.

repeats; = input.shape; if 0 <i <input.rank
shape; = . .
repeats; if input.rank <i <n

Warning: This is an experimental API that is subject to change or deletion.

Note: If need to specify the number of repetition times for each element of a single dimension, please refer to mindspore.
Tensor.repeat_interleave ().

Parameters

*repeats (int) —Number of repetitions of self in each dimension. The value must be a non-negative number. 1 indicates
that the dimension remains unchanged. The number of elements in repeats must be greater than or equals to the number
of dimensions in self . When the number of dimensions of self is less than the number of elements of repeats , self is
broadcasted to the number of dimensions with the same number of elements of repeats (as shown in the example).

Returns
Tensor, the new Tensor after the element is copied from the specified number of repetitions.
Raises

e RuntimeError —If the number of elements of repeats is less than the number of dimensions of self . Or repeats has
negative element.

* RuntimeError —If the number of elements of repeats or the number of dimensions of self is larger than 8.

e TypeError —If type of repeats is unsupported.
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Supported Platforms:

Ascend

Examples

>>> from mindspore import Tensor

>>> a = Tensor([[O0, 1, 2], [3, 4, 511)
>>> print (a.repeat (3, 2))
[[01 2 01 2]

[3 45 3 4 5]

[01 201 2]

[3 45 3 4 5]

[01 201 2]

[3 45 34 5]]
>>> print (a.repeat (2, 1, 3)) # a is treated as a shape [1, 2, 3]
[[[01 201201 2]

[345 34534 5]]

[[01 201201 2]

[345 34534 5]]]

Tensor.repeat (repeats) — Tensor
Copy the elements in each dimension of a Tensor based on the specified number of repetition times.
This function copies the tensor's data.

Expect that a variable-length int parameter is changed to a parameter which type is list or tuple, other operations are the same as
the overload with *repeats parameter.

The shape of the output tensor can be described as follows, where 7 is the number of elements in repeats.

{repeatsi * input.shape; it 0 <i <input.rank
shape; =

repeats; if input.rank <i<n

Warning: This is an experimental API that is subject to change or deletion.

Note: If need to specify the number of repetition times for each element of a single dimension, please refer to mindspore.
Tensor.repeat_interleave ().

Parameters

repeats (Union[tuple[int], 1ist[int]])—Number of repetitions of self in each dimension. The value must be
a non-negative number. 1 indicates that the dimension remains unchanged. The number of elements in repeats must be
greater than or equals to the number of dimensions in self . When the number of dimensions of self is less than the number
of elements of repeats , self is broadcasted to the number of dimensions with the same number of elements of repeats (as
shown in the example).

Returns
Tensor, the new Tensor after the element is copied from the specified number of repetitions.

Raises
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¢ RuntimeError —If the number of elements of repeats is less than the number of dimensions of self . Or repeats has
negative element.

e RuntimeError —If the number of elements of repeats or the number of dimensions of self is larger than 8.

e TypeError —If type of repeats is unsupported.
See also:

* mindspore.Tensor.reshape (): Give a new shape to a tensor without changing its data.
* mindspore.Tensor.resize (): Changes shape and size of tensor in-place.

* mindspore.Tensor.repeat_interleave (): Repeats each element on the specified axis of a Tensor based on the
specified number of times.

* mindspore.Tensor.tile (): Repeats a Tensor on each dimension for a specified number of times. And there is no
requirement on the number of parameters repeats .

Supported Platforms:

Ascend

Examples

>>> from mindspore import Tensor

>>> a = Tensor([[O0, 1, 2], [3, 4, 5]11)
>>> print (a.repeat ([3, 21]1))
[[0O1 2 01 2]

[3 45 3 4 5]

[01 201 2]

[3 45 3 4 5]

[01 201 2]

[3 45 34 5]]
>>> print (a.repeat (repeats=(2, 1, 3))) # a 1s treated as a shape [1, 2, 3]
[[[01 201201 2]

[3 4534534 5]]

[[01 201201 2]

[345 34534 5]]]

mindspore.Tensor.repeat_interleave

Tensor.repeat_interleave (repeats, dim=None, *, output_size=None) — Tensor

Repeat elements of a tensor along a dim, like mindspore. numpy. repeat ().

Warning: Only support on Atlas A2 training series.

Note: The self tensor to repeat values for. Must be of type: float16, float32, int8, uint8, int16, int32, or int64.

Parameters

e repeats (Union[int, tuple, list, Tensor])—The number of times to repeat, must be positive.
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e dim (int, optional)—The dim along which to repeat, Default: None. if dim is None, the self Tensor will be
flattened and the output will alse be flattened.

Keyword Arguments
output_size (int, optional)—Total output size for the given axis (e.g. sum of repeats), Default: None.
Returns
One tensor with values repeated along the specified dim. If self has shape (s1, 52, ..., sn) and dim is i, the output will have shape
(51,52, ..., si * repeats, ..., sn). The output type will be the same as the type of self.
Supported Platforms:

Ascend

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> inputl = Tensor (np.array([[0, 1, 2], [3, 4, 511), mindspore.int32)

>>> outputl = inputl.repeat_interleave (repeats=2, dim=0, output_size=None)

>>> input2 = Tensor(np.array([[1, 2], [3, 4]]), mindspore.int32)

>>> output2 = input2.repeat_interleave (Tensor (np.array([1, 2])), dim=0, output_size=None)

>>> print (outputl)
>>> print (output2)
1 2]
1 2]
4 5]
4 5]]

w Wk W wo o

Tensor.repeat_interleave (repeats, dim=None) — Tensor

Repeat elements of a tensor along an dim, like mindspore. numpy. repeat ().

Note: The tensor to repeat values for. Must be of type: float16, float32, int8, uint8, int16, int32, or int64.

Parameters
e repeats (Union[int, tuple, 1list, Tensor])—The number of times to repeat, must be positive.

e dim (int, optional)—The dim along which to repeat, Default: None. if dim is None, the self Tensor will be
flattened and the output will alse be flattened.

Returns
One tensor with values repeated along the specified dim. If self has shape (s1, 52, ..., sn) and dim is i, the output will have shape
(s1,s2,...,si x repeats, ..., sn). The output type will be the same as the type of self.
Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> inputl = Tensor (np.array([[0, 1, 2], [3, 4, 511), mindspore.int32)
>>> outputl = inputl.repeat_interleave (repeats=2, dim=0)

>>> input2 = Tensor (np.array ([[1, 2], [3, 4]]), mindspore.int32)

>>> output2 = input2.repeat_interleave (Tensor (np.array([1, 2])), dim=0)

>>> print (outputl)
>>> print (output2)
1 2]
1 2]
4 5]
4 5]1]

w wkFk, wwoo

mindspore.Tensor.reshape

Tensor.reshape (*shape) — Tensor
For details, please refer to mindspore.ops. reshape ().

mindspore.Tensor.reshape_as

Tensor.reshape_as (other)
Change the shape of the Tensor to the shape of other without changing the data.

Parameters
other (Tensor) —The result tensor has the same shape as other.
Returns

Tensor, has the same shape as other.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor
>>> import numpy as np

>>> x = Tensor([[-0.1, 0.3, 3.6], [0.4, 0.5, -3.2]1], dtype=ms.float32)
>>> y = Tensor (np.arange (6) .reshape(3,2))
>>> output = x.reshape_as(y)
>>> print (output)
[[-0.1 0.3]
[ 3.6 0.4]
[ 0.5 -3.211]
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mindspore.Tensor.resize

Tensor.resize (*new_shape)

Changes shape and size of tensor in-place.

If the shape of the new tensor is larger than the shape of the original tensor, the new tensor will be filled with 0. And if the shape
of the new tensor is smaller than the shape of the original tensor, the new tensor is filled with the elements of the original tensor
in order.

Note: Instead of changing the size of the input tensor and returns nothing as in numpy, this method returns a new Tensor with
the input size. Numpy argument refcheck is not supported.

Parameters
new_shape (Union[ints, tuple of ints])—Shape of resized tensor.
Returns

Tensor.
See also:

* mindspore.Tensor.reshape (): Give a new shape to a tensor without changing its data.

* mindspore.Tensor.repeat (): Repeat elements of a tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> from mindspore import Tensor
>>> x = Tensor (np.array([[1, 2, 3], [4, 5, 6]], dtype=np.float32))

>>> y = x.resize (3, 3)
>>> print (y)

[[1. 2. 3.]

[4. 5. 6.]

[0. 0. 0.]]

>>> y = x.resize(2, 2)
>>> print (y)

[[1. 2.]

[3. 4.]]
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mindspore.Tensor.reverse

Tensor.reverse (axis)
For details, please refer to mindspore.ops. f1ip (). The axis parameter in Tensor.reverse is equivalent to the dims parameter
in mindspore.ops.flip().

mindspore.Tensor.reverse_sequence

Tensor.reverse_sequence (seq_lengths, seq_dim=0, batch_dim=0)
For details, please refer to mindspore.ops.reverse_sequence ().

mindspore.Tensor.roll

Tensor.roll (shifts, dims) — Tensor
For details, please refer to mindspore.ops.roll ().

mindspore.Tensor.rot90

Tensor.rot90 (k, dims)
For details, please refer to mindspore.ops.rot90().

mindspore.Tensor.round

Tensor.round (decimals=0) — Tensor
For details, please refer to mindspore.ops. round ().

mindspore.Tensor.rsqrt

Tensor.rsqrt () — Tensor
For details, please refer to mindspore.ops.rsqgrt ().

mindspore.Tensor.scatter

Tensor.scatter (dim, index, src) — Tensor
Update the value in src to self according to the specified index. For a 3-D tensor, the output will be:

output [index[i] [j]1[k]][J][k] = src[i][]] [k] # if dim ==

output [i] [index[i][J] [k]][k] = src[i]l[]J] [k] # 1f dim == 1

output [i][j] [index[1i][j][k]] = srcl[il[jl(k] # if dim == 2

Note: The backward is supported only for the case src.shape == index.shape when src is a tensor. The rank of the input tensor

self must be at least 1.

Parameters
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e dim (int)—Which axis to scatter. Accepted range is [-r, r) where r = rank(self).

* index (Tensor)—The index to do update operation whose data must be positive number with type of int32 or int64.

Same rank as self . And accepted range is [-s, s) where s is the size along axis.

e src(Tensor, float)—The data doing the update operation with self. Can be a tensor with the same data type as

self or a float number to scatter.
Returns
Tensor, has the same shape and type as self .
Raises
e TypeError —If index is neither int32 nor int64.
e ValueError —If rank of any of self , index and src is less than 1.
¢ ValueError —If the rank of src is not equal to the rank of self .
* TypeError —If the data types of self and src have different dtypes.

e RuntimeError —If index has negative elements.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import Tensor

>>> input = Tensor (np.array([[1, 2, 3, 4, 5]1), dtype=ms.float32)

>>> src = Tensor (np.array([[8, 8]]), dtype=ms.float32)
>>> index = Tensor (np.array([[2, 4]]), dtype=ms.int64)
>>> out = input.scatter(dim=1, index=index, src=src)

>>> print (out)
[[1. 2. 8. 4. 8.]]

>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)
>>> src = Tensor (np.array([[1, 2, 31, [4, 5, 6], [7, 8, 9]]), dtype=ms.float32)
>>> index = Tensor (np.array([[0, O, 0], [2, 2, 2], [4, 4, 4]1]), dtype=ms.int64)
>>> out = input.scatter (dim=0, index=index, src=src)
>>> print (out)

[[1. 2. 3. 0. 0.]

[0. 0. 0. 0. 0.]

[4. 5. 6. 0. 0.]

[0. 0. 0. 0. 0.]

[7. 8. 9. 0. 0.]]
>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)
>>> src = Tensor (np.array([[1, 2, 31, [4, 5, 6], [7, 8, 9]1]), dtype=ms.float32)
>>> index = Tensor (np.array([[0, 2, 41, [0, 2, 41, [0, 2, 4]]), dtype=ms.int64)
>>> out = input.scatter(dim=1, index=index, src=src)
>>> print (out)
[[1. 0. 2. 0. 3.]

[4. 0. 5. 0. 6.]

[7. 0. 8. 0. 9.]

[0. 0. 0. 0. 0.]

[0. 0. 0. 0. 0.]]

Tensor.scatter (axis, index, src) — Tensor
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Update the wvalue in src to self according to the specified index. Refer to mindspore.ops.
tensor_scatter_elements () for more details.

Note: The backward is supported only for the case src.shape == index.shape. The rank of the input tensor self must be at least
1.

Parameters
e axis (int)—Which axis to scatter. Accepted range is [-r, r) where r = rank(self).

¢ index (Tensor) —The index to do update operation whose data must be positive number with type of int32 or int64.
Same rank as self . And accepted range is [-s, s) where s is the size along axis.

e src(Tensor, float)—The data doing the update operation with self. Can be a tensor with the same data type as
self or a float number to scatter.

Returns
Tensor, has the same shape and type as self .
Raises
e TypeError —If index is neither int32 nor int64.
e ValueError —If rank of any of self , index and src is less than 1.
e ValueError —If the rank of src is not equal to the rank of self .
* TypeError —If the data types of self and src have different dtypes.

¢ RuntimeError —If index has negative elements.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import Tensor

>>> input = Tensor (np.array([[1, 2, 3, 4, 5]]), dtype=ms.float32)

>>> src = Tensor (np.array([[8, 8]]), dtype=ms.float32)
>>> index = Tensor (np.array([[2, 4]]), dtype=ms.int64)
>>> out = input.scatter (axis=1, index=index, src=src)

>>> print (out)
[[1. 2. 8. 4. 8.]]

>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)
>>> src = Tensor (np.array([[1, 2, 31, [4, 5, 61, [7, 8, 911), dtype=ms.float32)
>>> index = Tensor (np.array([[0, O, 01, [2, 2, 2], [4, 4, 4]]1), dtype=ms.int64)
>>> out = input.scatter (axis=0, index=index, src=src)
>>> print (out)
[[1. 2. 3. 0. 0.]
[0. 0. 0. 0. 0.]
[4. 5. 6. 0. 0.]
[0. 0. 0. 0. 0.]
[7. 8. 9. 0. 0.]]
>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)

(continues on next page)
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(continued from previous page)

>>> src = Tensor (np.array([[1, 2, 31, [4, 5, 6], [7, 8, 9]1]), dtype=ms.float32)
>>> index = Tensor (np.array([[0, 2, 4], [0, 2, 4], [0, 2, 4]]), dtype=ms.int64)
>>> out = input.scatter(axis=1, index=index, src=src)

>>> print (out)
0. 2. 0.
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mindspore.Tensor.scatter_

Tensor.scatter_ (dim, index, src) — Tensor

Update the value in src to update self according to the specified index.

Index the dimension self selected by dim using index , traverse the other dimensions in sequence, update the value of src to self ,
and return self .

This operator is the inverse of the in-place version of mindspore. Tensor.gather () .
This operation provides another three overloads to support parameter reduce and scalar value.
Here's an example using a 3-dimension tensor.

self[index[i] [J]1[k]]1[J]([k] = srcl[i]l[j]l[k] # if dim ==

self[i][Jj][index[1][]] [k]]

src[i][j]1[k] # if dim ==

Warning:
* If multiple indexes point to the same position in self , the final value of this position in self is uncertain.

¢ On Ascend, behavior is unpredictable when the value of index is not in the range [-self.shape[dim], self.shape[dim]) in
forward.

* This is an experimental API that is subject to change or deletion.

Note: The inverse gradient from self to src can be calculated only when the shape of src is the same as that of index.

Parameters
e dim (int)—Which axis to scatter. Accepted range is [-r, r) where r is the rank of self .

* index (Tensor) —The index to access self on the target axis specified by dim whose dtype must be int32 or int64.
If it is an empty Tensor, no operations is performed and directly returns self . Otherwise, its rank must be the same as
self and the value range of each element must be [-s, s) where s is the size of self along axis dim .

* src (Tensor) —The data to doing the update operation with self . It should have the same dtype and rank as self .
Returns
Tensor, the modified self itself.

Raises
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* TypeError —If type of self , index or src is unsupported.

e RuntimeError —If dim is out of the range [-r, r) .

* RuntimeError —If rank of self is larger than 8.

e RuntimeError —If dtype of tensor self , index or src is unsupported.

e RuntimeError —If dtype of self is not equal to the dtype of src .

* RuntimeError —If self , index, or src have different ranks and index is not an empty tensor.
e RuntimeError —If there is a dimension d that makes index.size(d) > src.size(d) .

¢ RuntimeError —If there is a dimension d that makes index.size(d) > self.size(d) .

Supported Platforms:

Ascend

Examples

>>> from mindspore import Tensor, int64, float32
>>> this_tensor = Tensor([[1, 2], [3, 411, dtype=float32)
>>> index = Tensor([[1, 0], [1, 0]], dtype=inté64)
>>> src = Tensor([[4, 3], [2, 1]]1, dtype=float32)
>>> this_tensor.scatter_ (1, index, src)
>>> print (this_tensor)
[(3., 4.1,
[1., 2.11

Tensor.scatter_ (dim, index, src, *, reduce) — Tensor

Update the value in src to update self according to the specified index.

Using the operation specified by reduce to index the dimension self selected by dim using index , traverse the other dimensions in
sequence, accumulate or multiply the value of src to self , and return self .

This operator is the inverse of the in-place version of mindspore. Tensor.gather () .

Expect that the replacement operation changes to accumulation or multiplication based on the parameter reduce, other operations
are the same as the overloaded function that accept src without the parameter reduce .

Here's an example using a 3-dimension tensor.

self[index[i][Jj]1[k]]1[J][k] += srcl[il[jl(k] # if dim == 0, reduce == "add"
self[i][j][index[1i][3]1([k]] *= srcl[i][]j] k] # 1f dim == 2, reduce == "multiply"
Warning:

« If multiple indexes point to the same position in self , the final value of this position in self is uncertain.

* On Ascend, behavior is unpredictable when the value of index is not in the range [-self.shape[dim], self.shape[dim]) in
forward.

* This is an experimental API that is subject to change or deletion.
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Note: This overload function does not support reverse gradient calculation and will return zeros if calculate gradient.

Parameters

e dim (int)—Which axis to scatter. Accepted range is [-r, r) where r is the rank of self .

* index (Tensor) —The index to access self on the target axis specified by dim whose dtype must be int32 or int64.
If it is an empty Tensor, no operations is performed and directly returns self . Otherwise, its rank must be the same as

self and the value range of each element must be [-s, s) where s is the size of self along axis dim .

e src (Tensor) —The data to doing the accumulate or multiply operation with self . It should have the same dtype and

rank as self .

Keyword Arguments

reduce (st r)—Reduce operation, supports "add" and "multiply" . When reduceis "add" , src is accumulated to input

base on index . When reduce is "multiply" , srcis multiplied to input base on index .
Returns
Tensor, the modified self itself.
Raises
* TypeError —If type of self , index or src is unsupported.
e ValueError —If reduce is a str but not "add" or "multiply".
e RuntimeError —If dim is out of the range [-r, r) .
¢ RuntimeError —If rank of self is larger than 8.
e RuntimeError —If dtype of tensor self , index or src is unsupported.
* RuntimeError —If dtype of self is not equal to the dtype of src .
e RuntimeError —If self , index, or src have different ranks and index is not an empty tensor.
e RuntimeError —If there is a dimension d that makes index.size(d) > src.size(d) .

e RuntimeError —If there is a dimension d that makes index.size(d) > self.size(d) .

Supported Platforms:

Ascend

Examples

>>> from mindspore import Tensor, int64, float32
>>> this_tensor = Tensor([[1, 2], [3, 41], dtype=float32)
>>> index = Tensor ([[1, 0], [1, 0]], dtype=int64)
>>> src = Tensor ([[4, 3], [2, 1]1], dtype=float32)
>>> this_tensor.scatter_(1, index, src, reduce='add')
>>> print (this_tensor)
[[4., 6.1,
[4., 6.]]

Tensor.scatter_ (dim, index, value) — Tensor
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Update the value value to update self according to the specified index.

Index the dimension self selected by dim using index , traverse the other dimensions in sequence, update the value value to self ,
and return self .

This operator is the inverse of the in-place version of mindspore. Tensor.gather () .

It can be considered that after the value is broadcasted as a Tensor whose shape and dtype are consistent with self , other operations
are the same as the overloaded function that accept src without the parameter reduce .

Here's an example using a 3-dimension tensor.

selfl[index[i][j][k]]1[j]1[k] = value # if dim == 0
self[i] [j][index[1][]J][k]] = value # if dim ==
Warning:

* If multiple indexes point to the same position in self , the final value of this position in self is uncertain.

¢ On Ascend, behavior is unpredictable when the value of index is not in the range [-self.shape[dim], self.shape[dim]) in
forward.

* This is an experimental API that is subject to change or deletion.

Parameters
e dim (int)—Which axis to scatter. Accepted range is /-, r) where r is the rank of self .

e index (Tensor) —The index to access self on the target axis specified by dim whose dtype must be int32 or int64.
If it is an empty Tensor, no operations is performed and directly returns self . Otherwise, its rank must be the same as
self and the value range of each element must be [-s, s) where s is the size of self along axis dim .

e value (int, float, bool)—The data to doing the update operation with self . It can be considered as being
broadcasted into a Tensor whose shape and dtype are the same as self , and then be regarded as src for calculation.

Returns
Tensor, the modified self itself.

Raises
» TypeError —If type of self , index or value is unsupported.
e RuntimeError —If dim is out of the range [-r, r) .
e RuntimeError —If rank of self is larger than 8.
* RuntimeError —If dtype of tensor self or index is unsupported.
¢ RuntimeError —If index is not an empty tensor and its rank is different from the rank of self .

e RuntimeError —If there is a dimension d that makes index.size(d) > self.size(d) .

Supported Platforms:

Ascend
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Examples

>>> from mindspore import Tensor, int64, float32
>>> this_tensor = Tensor ([[1, 2], [3, 411, dtype=float32)
>>> index = Tensor ([[0], [1]], dtype=int64)
>>> this_tensor.scatter_(0, index, 10)
>>> print (this_tensor)
[[10., 2.1,
[10., 4.1]

Tensor.scatter_ (dim, index, value, *, reduce) — Tensor

Update the value value to update self according to the specified index.

Using the operation specified by reduce to index the dimension self selected by dim using index , traverse the other dimensions in
sequence, accumulate or multiply the value value to self , and return self .

This operator is the inverse of the in-place version of mindspore. Tensor.gather () .

Expect that the replacement operation changes to accumulation or multiplication based on the parameter reduce, other operations
are the same as the overloaded function that accept value without the parameter reduce .

Here's an example using a 3-dimension tensor.

self[i] [index[1][]j][k]][k] += value # if dim == 1, reduce == "add"
self[i]l[j][index[i][j][k]] *= value # if dim == 2, reduce == "multiply"
Warning:

* If multiple indexes point to the same position in self , the final value of this position in self is uncertain.

* On Ascend, behavior is unpredictable when the value of index is not in the range [-self.shape[dim], self.shape[dim]) in
forward.

* This is an experimental API that is subject to change or deletion.

Note: This overload function does not support reverse gradient calculation and will return zeros if calculate gradient.

Parameters
e dim (int)—Which axis to scatter. Accepted range is [-r, r) where r is the rank of self .

e index (Tensor) —The index to access self on the target axis specified by dim whose dtype must be int32 or int64.
If it is an empty Tensor, no operations is performed and directly returns self . Otherwise, its rank must be the same as
self and the value range of each element must be [-s, s) where s is the size of self along axis dim .

e value (int, float, bool) —The data to doing the accumulate or multiply operation with self . It can be
considered as being broadcasted into a Tensor whose shape and dtype are the same as self , and then be regarded as src
for calculation.

Keyword Arguments

reduce (str) —Reduce operation, supports "add" and "multiply" . When reduce is "add" , value is accumulated to
input base on index . When reduce is "multiply" , value is multiplied to input base on index .

Returns
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Tensor, the modified self itself.

Raises

* TypeError —If type of self , index or value is unsupported.

e ValueError —If reduce is a str but not "add" or "multiply".

e RuntimeError —If dim is out of the range [-r, r) .

e RuntimeError —If rank of self is larger than 8.

¢ RuntimeError —If dtype of tensor self or index is unsupported.

e RuntimeError —If index is not an empty tensor and its rank is different from the rank of self .

e RuntimeError —If there is a dimension d that makes index.size(d) > self.size(d) .

Supported Platforms:

Ascend

Examples

>>> from mindspore import Tensor, int64,
>>> this_tensor = Tensor([[1, 2], [3, 411,

>>> index = Tensor ([[0], [111,
>>> this_tensor.scatter_ (0, index, 3,
>>> print (this_tensor)
[[3., 2.1,

[9., 4.1]

mindspore.Tensor.scatter_add

Tensor.scatter_add (dim, index, src) — Tensor

dtype=int64)

float32
dtype=float32)

reduce="multiply")

Add all elements in src to the index specified by index to self along dimension specified by dim. It takes three inputs self, src and

index of the same rank r >= 1.
For a 3-D tensor, the operation updates input as follows:

selflindex[1][J][k]]1[J][k] += src[i][J] [k]

self[i] [index[1] [J] [k]][k] += src[i][J] [k]

self[i][j] [index[i] [J][k]] += srcl[i] []] [k]

# 1f dim ==
# 1f dim == 1
# if dim == 2

Note: The rank of this tensor self must be at least 1.

Parameters

e dim (int) —Which dim to scatter. Accepted range is [-r, r) where r = rank(self).

e index (Tensor) —The index of self to do scatter operation whose data type must be int32 or int64. Same rank as
self. Except for the dimension specified by dim, the size of each dimension of index must be less than or equal to the

size of the corresponding dimension of self.
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* src(Tensor)—The tensor doing the scatter operation with self, has the same type as self and the size of each dimension
must be greater than or equal to that of index.

Returns
Tensor, has the same shape and type as self.
Raises
* TypeError —If index is neither int32 nor int64.
* ValueError —If anyone of the rank among self, index and src is less than 1.
e ValueError —If the rank of self, index and src is not the same.

e ValueError —The size of any dimension of index except the dimension specified by dim is greater than the size of
the corresponding dimension of self.

¢ ValueError —If the size of any dimension of src is less than that of index.

Supported Platforms:

Ascend

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import Tensor

>>> input = Tensor (np.array ([[1, 2, 3, 4, 5]]), dtype=ms.float32)
>>> src = Tensor (np.array([[8, 8]]), dtype=ms.float32)

>>> index = Tensor (np.array([[2, 4]]), dtype=ms.int64)

>>> out = input.scatter_add(dim=1, index=index, src=src)

>>> print (out)

[[1. 2. 11. 4. 13.]1]

>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)
>>> src = Tensor (np.array([[1, 2, 31, [4, 5, 6], [7, 8, 9]1]), dtype=ms.float32)
>>> index = Tensor (np.array([[0, O, 01, [2, 2, 2], [4, 4, 4]]), dtype=ms.int64)
>>> out = input.scatter_add(dim=0, index=index, src=src)
>>> print (out)
[[1. 2. 3. 0. 0.]

[0. 0. 0. 0. 0.]

[4. 5. 6. 0. 0.]

[0. 0. 0. 0. 0.]

[7. 8. 9. 0. 0.]]
>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)
>>> src = Tensor (np.array([[1, 2, 3], [4, 5, 6], [7, 8, 9]1]), dtype=ms.float32)
>>> index = Tensor (np.array([([0, 2, 41, [0, 2, 41, [0, 2, 4]]1), dtype=ms.int64)
>>> out = input.scatter_add(dim=1, index=index, src=src)
>>> print (out)
[[1. 0. 2. 0. 3.1

[4. 0. 5. 0. 6.]

[7. 0. 8. 0. 9.]

[0. 0. 0. 0. 0.]

[0. 0. 0. 0. 0.]]

Tensor.scatter_add (indices, updates) — Tensor

132 Chapter 1. mindspore


https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/exceptions.html#ValueError

MindSpore APl Documentation, Release r2.6.0

Creates a new tensor by adding the values from the positions in self indicated by indices, with values from updates. When multiple
values are given for the same index, the updated result will be the sum of all values. This operation is almost equivalent to using
ScatterNdAdd, except that the updates are applied on output 7ensor instead of input Parameter.

The last axis of indices is the depth of each index vectors. For each index vector, there must be a corresponding value in updates.
The shape of updates should be equal to the shape of self/indices]. For more details, see Examples.

output [indices| = input_x + update

Note: The dimension of this tensor self must be no less than indices.shape[-1].
If some values of the indices are out of bound:

* On GPU, if some values of the indices are out of bound, instead of raising an index error, the corresponding updates will not
be updated to self tensor.

* On CPU, if some values of the indices are out of bound, raising an index error.

* On Ascend, out of bound checking is not supported, if some values of the indices are out of bound, unknown errors may be
caused.

Parameters
e indices (Tensor) —The index of input tensor whose data type is int32 or int64. The rank must be at least 2.

* updates (Tensor) —The tensor to update the input tensor, has the same type as input, and updates. And the shape
should be equal to indices.shape[: —1] + input_x.shape[indices.shape[-1] :].

Returns
Tensor, has the same shape and type as self.
Raises
* TypeError —If dtype of indices is neither int32 nor int64.
* ValueError —If length of shape of self is less than the last dimension of shape of indices.

* RuntimeError —If a value of indices is not in self on CPU backend.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input_x = Tensor (np.array([[-0.1, 0.3, 3.6], [0.4, 0.5, -3.2]]), mindspore.float32)
>>> indices = Tensor (np.array([[0, 0], [0, 0]]), mindspore.int32)

>>> updates = Tensor (np.array([1.0, 2.2]), mindspore.float32)

>>> output = input_x.scatter_add(indices, updates)

>>> print (output)
[[ 3.1 0.3 3.6]
[ 0.4 0.5 -3.2]1]
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mindspore.Tensor.scatter_add_

Tensor.scatter_add_ (dim, index, src)
Add all elements in src to the index specified by index to self along dimension specified by dim, scatter_add is an in-place operation.
The ranks of self, index and src must be greater or equal to 1.

For a 3-D tensor, the operation updates self as follows:

self[index[i] [J]1[k]]1[J][k] += src[i]l([j]l[k] # if dim ==

self[i] [index[i][j][k]][k] += srcl[i][]j][k] # 1f dim == 1
self[i][j] [index[i][F]1[k]] += src[il[jl[k] # if dim == 2
Parameters

e dim (int) —Which dim to scatter. Accepted range is [-r, r) where r = rank(self).

* index (Tensor) —The index of self to do scatter operation whose data type must be int32 or int64. Same rank as
self. Except for the dimension specified by dim, size of each dimension of index must be less than or equal to the size
of the corresponding dimension of self.

e src(Tensor)—The tensor doing the scatter operation with self, has the same type as self and the size of each dimension
must be greater than or equal to that of index.

Returns
Tensor, has the same shape and type as self.
Raises
* TypeError —If index is neither int32 nor int64.
¢ ValueError —If anyone of the rank among self, index and src is less than 1.
e ValueError —If the ranks of self, index and src are not the same.

e ValueError —The size of any dimension of index except the dimension specified by dim is greater than the size of
the corresponding dimension of self.

¢ ValueError —If the size of any dimension of src is less than that of index.

Supported Platforms:

Ascend

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import Tensor

>>> input = Tensor (np.array([[1, 2, 3, 4, 51]1), dtype=ms.float32)

>>> src = Tensor (np.array([[8, 8]]), dtype=ms.float32)
>>> index = Tensor (np.array([[2, 4]]), dtype=ms.int64)
>>> out = input.scatter_add_ (1, index, src)

>>> print (out)

[[1. 2. 11. 4. 13.1]

>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)

>>> src = Tensor (np.array([[1, 2, 31, [4, 5, 61, [7, 8, 911), dtype=ms.float32)

(continues on next page)
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(continued from previous page)
>>> index = Tensor (np.array([[0, 0, 01, [2, 2, 2], [4, 4, 4]1]), dtype=ms.int64)
>>> out = input.scatter_add_ (0, index, src)
>>> print (out)
[[1. 2. 3. 0. 0.]

[0. 0. 0. 0. 0.]
[4. 5. 6. 0. 0.]
[0. 0. 0. 0. 0.]
[70 Bo 95 O Oo1]

>>> input = Tensor (np.zeros((5, 5)), dtype=ms.float32)

>>> src = Tensor (np.array([[1, 2, 31, [4, 5, 6], [7, 8, 9]1]), dtype=ms.float32)
>>> index = Tensor (np.array([[0, 2, 41, [0, 2, 41, [0, 2, 4]]), dtype=ms.int64)
>>> out = input.scatter_add_ (1, index, src)

>>> print (out)

[[1. 0. 2. 0. 3.]

[7.

]

-1

(0. ]
]

o O O O
O O o U
o O O O
O O W O

]

mindspore.Tensor.scatter_div

Tensor.scatter_div (indices, updates)
For details, please refer to mindspore.ops.scatter_div ().

mindspore.Tensor.scatter_max

Tensor.scatter_max (indices, updates)
For details, please refer to mindspore.ops.scatter_max ().

mindspore.Tensor.scatter_min

Tensor.scatter_min (indices, updates)
For details, please refer to mindspore.ops.scatter_min ().

mindspore.Tensor.scatter_mul

Tensor.scatter_mul (indices, updates)
For details, please refer to mindspore.ops.scatter_mul ().

mindspore.Tensor.scatter_sub

Tensor.scatter_sub (indices, updates)
For details, please refer to mindspore.ops.tensor_scatter_sub ().
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mindspore.Tensor.searchsorted

Tensor.searchsorted (v, side=left', sorter=None)
For details, please refer to mindspore.ops.searchsorted ().

mindspore.Tensor.select

Tensor.select (dim, index) — Tensor
Slices the self tensor along the selected dimension at the given index.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e dim (int) —the dimension to slice.

¢ index (int) —the index to select with.
Returns

Tensor.

Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> from mindspore import Tensor

>>> input = Tensor([[2, 3, 4, 5], [3, 2, 4, 5]1)
>>> y = Tensor.select (input, 0, 0)

>>> print (y)

[2 3 4 5]

Tensor.select (condition, y) — Tensor

The conditional tensor determines whether the corresponding element in the output must be selected from self (if True) or y (if
False) based on the value of each element.

It can be defined as:

out; =

sel f;, if condition;
Vi, otherwise

Parameters

e condition (Tensor [bool]) —The condition tensor, decides which element is chosen. The shape is
(x19x25 “"xN? "'Q‘XR)'

e y(Union([Tensor, int, float])—The second Tensor to be selected. If yis a Tensor, its shape should be or be
braodcast to (x1, X2, ...,Xn, ...,xg). If yis int or float, it will be casted to int32 or float32, and broadcast to the same
shape as self. There must be at least one Tensor between self and y.

Returns
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Tensor, has the same shape as condition.
Raises

* TypeError —If y is not a Tensor, int or float.

e ValueError —The shape of inputs cannot be broadcast.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> from mindspore import Tensor

>>> # Both input are Tensor

>>> cond = Tensor ([True, False])

>>> x = Tensor([2,3], mindspore.float32)
>>> y = Tensor([1,2], mindspore.float32)

>>> output = Tensor.select (x, cond, V)
>>> print (output)
[2. 2.]

mindspore.Tensor.select_scatter

Tensor.select_scatter (src, axis, index)

For details, please refer to mindspore.ops.select_scatter ().

mindspore.Tensor.set_const_arg

Tensor.set_const_arg (const_arg=True)

Specify whether the tensor is a constant when it is used for the argument of a network.

Parameters

const_arg (bool) —Whether the tensor is a constant when it is used for the argument of a network. Default: True .

Returns

Tensor, has been specified whether to be a const network argument.

Raises

TypeError —If const_arg is not a bool.

Supported Platforms:

Ascend GPU CPU
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137


https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#ValueError
https://docs.python.org/library/functions.html#bool
https://docs.python.org/library/exceptions.html#TypeError

MindSpore APl Documentation, Release r2.6.0

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1,2,3],[4,5,6]1], dtype=np.float32))
>>> x.set_const_arg(True)

mindspore.Tensor.sgn

Tensor.sgn ()
For details, please refer to mindspore.ops.sgn ().

mindspore.Tensor.shape

property Tensor.shape
For details, please refer to mindspore.ops.shape ().

Examples

>>> from mindspore import Tensor
>>> import numpy as np

>>> x = Tensor (np.array ([[1, 2], [3, 411))
>>> print (x.shape)
(2, 2)

mindspore.Tensor.short

Tensor.short ()
Return a copy of the tensor, cast to int16 type, equivalent to self.astype(mstype.int16). If the value in tensor is float or half, the
decimal will be discarded. For details, please refer to mindspore. Tensor.astype ().

Returns

Tensor, converted to the int16 dtype.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms

>>> import numpy as np

>>> x ms.Tensor (np.array([1,2,3,4,5]), ms.int32)

>>> output = x.short ()

>>> output

Tensor (shape=[5], dtype=Intl6, value= [1, 2, 3, 4, 51])
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mindspore.Tensor.sigmoid

Tensor.sigmoid () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.sign

Tensor.sign ()

For details, please refer to mindspore.

mindspore.Tensor.signbit

Tensor.signbit ()

For details, please refer to mindspore.

mindspore.Tensor.sin

Tensor.sin () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.sinc

Tensor.sinc () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.sinh

Tensor.sinh () — Tensor

For details, please refer to mindspore.

mindspore.Tensor.size

property Tensor.size

For details, please refer to mindspore.

Examples

ops.

ops

ops.

ops.

ops.

ops.

ops.

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([[1l, 2],

>>> output = x.size
>>> print (output)

sigmoid().

.sign ().

signbit ().

sin().

sinc ().

sinh ().

size().

[3, 411))
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mindspore.Tensor.slice_scatter

Tensor.slice_scatter (src, axis=0, start=None, end=None, step=1)
For details, please refer to mindspore.ops.slice_scatter ().

mindspore.Tensor.slogdet

Tensor.slogdet ()
For details, please refer to mindspore.ops.slogdet ().

mindspore.Tensor.softmax

Tensor.softmax (axis, dtype=None)
For details, please refer to mindspore.ops.softmax ().

mindspore.Tensor.sort

Tensor.sort (dim=- 1, descending=False)
Sorts the elements of the self tensor along the given dimension in the specified order.

Warning: Currently, the data types of float16, uint8, int8, int16, int32, int64 are well supported. If use float32, it may cause
loss of accuracy.

Parameters
e dim (int, optional)—The dimension to sort along. Default: —1, means the last dimension.

e descending (bool, optional) —Controls the sort order. If descending is True, the elements are sorted in
descending order, or else sorted in ascending order. Default: False .

Returns

* yl, a tensor whose values are the sorted values, with the same shape and data type as self.

* y2, a tensor that consists of the indices of the elements in the original self tensor. Data type is int64.
Raises

e TypeError —If dim is not an int.

* TypeError —If descending is not a bool.

* TypeError —If self not in float16, float32, uint8, int8, int16, int32, int64, bfloat16

e TypeError —If stable is not a bool.

e ValueError —If dim is not in range of [-len(self.shape), len(self.shape)).

Supported Platforms:

Ascend
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Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[8, 2, 1], [5, 9, 31, [4, 6, 7]1]1), mindspore.floatl6)
>>> output = x.sort (dim=-1)

>>> # The output below is based on the Ascend platform.

>>> print (output)

(Tensor (shape=[3, 3], dtype=Floatl6, value=

[[ 1.0000e+00, 2.0000e+00, 8.0000e+00],

[ 3.0000e+00, 5.0000e+00, 9.0000e+007,

[ 4.0000e+00, 6.0000e+00, 7.0000e+00]]), Tensor (shape=[3, 3], dtype=Int64, value=
[z, 1, 0,

[2, 0, 1],

[0, 1, 211))

Tensor.sort (axis=- I, descending=False)
Sorts the elements of the input tensor along the given dimension in the specified order.
Parameters

e axis(int, optional)—Thedimension to sortalong. Default: —1, means the last dimension. The Ascend backend
only supports sorting the last dimension.

¢ descending (bool, optional) —Controls the sort order. If descending is True, the elements are sorted in
descending order, or else sorted in ascending order. Default: False .

Warning: Currently, the data types of float16, uint8, int8, int16, int32, int64 are well supported. If use float32, it may cause
loss of accuracy.

Returns

* yl, a tensor whose values are the sorted values, with the same shape and data type as self.

* y2, a tensor that consists of the indices of the elements in the original self tensor. Data type is int32.
Raises

* TypeError —If axis is not an int.

e TypeError —If descending is not a bool.

* TypeError —If dtype of self is neither float16, float32, uint8, int8, int16, int32, int64.

e ValueError —If axis is not in range of [-len(self.shape), len(self.shape)).

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([[8, 2, 1], [5, 9, 31, [4, 6, 7]1]1), mindspore.floatl6)
>>> output = x.sort (axis=-1)

>>> # The output below is based on the Ascend platform.

>>> print (output)

(Tensor (shape=[3, 3], dtype=Floatlé6, value=

[[ 1.0000e+00, 2.0000e+00, 8.0000e+00],

[ 3.0000e+00, 5.0000e+00, 9.0000e+00],

[ 4.0000e+00, 6.0000e+00, 7.0000e+00]]), Tensor (shape=[3, 3], dtype=Int32, value=
[z, 1, 0,

(2, 0, 11,

[0, 1, 211))

mindspore.Tensor.split

Tensor.split (split_size, dim=0)

Splits the Tensor into chunks along the given dim.

Parameters

e split_size (Union([int, tuple(int), 1list (int) ])-If split_sizeis an int type, tensor will be split into
equally sized chunks, each chunk with size split_size. Last chunk will be smaller than split_size if tensor.shape[dim] is
not divisible by split_size. If split_size is a list type, then tensor will be split into len(split_size) chunks with sizes split_size
along the given dim.

e dim (int, optional)—The dim along which to split. Default: O .
Returns

A tuple of sub-tensors.

Raises
e TypeError —If argument dim is not int.
e ValueError —If argument dim is out of range of [—tensor.ndim, tensor.ndim).
e TypeError —If each element in split_size is not integer.
* TypeError —If argument split_size is not int, tuple(int) or list(int).
e ValueError —The sum of split_size is not equal to x.shape[dim].

Supported Platforms:

Ascend
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Examples

>>> import numpy as np

from mindspore import Tensor
input_x =
output = Tensor.split (Tensor (input_x)
print (output)

(Tensor (shape=[3],
—00000000e+007) ,

Tensor (shape=[3],
—-00000000e+007]) ,
[
]

>>>
>>>
>>>
>>>

dtype=Float32, value=

dtype=Float32, value=

Tensor (shape=[3],

= dtype=Float32,
—00000000e+001) )

value=
Tensor.split (split_size_or_sections, axis=0)
Splits the Tensor into chunks along the given axis.

Parameters

e split_size_or_sections (Union[int,

[ 3.00000000e+00,

[ 6.00000000e+00,

np.arange (9) .astype ("float32")

3)
0.00000000e+00, 1.00000000e+00, 2.
4.00000000e+00, 5.

7.00000000e+00, 8.

tuple(int), 1list (int) ])~If split_size_or_sections is an

int type, tensor will be split into equally sized chunks, each chunk with size split_size_or_sections. Last chunk will be
smaller than split_size_or_sections if tensor.shape[axis] is not divisible by split_size_or_sections. If split_size_or_sections
is a list type, then tensor will be split into len(split_size_or_sections) chunks with sizes split_size_or_sections along the

given axis.
e axis (int,
Returns
A tuple of sub-tensors.

Raises

e TypeError —If argument axis is not int.

optional) —The axis along which to split. Default: O .

ValueError —If argument axis is out of range of [—tensor.ndim, tensor.ndim).

* TypeError —If each element in split_size_or_sections is not integer.

» TypeError —If argument split_size_or_sections is not int, tuple(int) or list(int).

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import Tensor

ValueError —The sum of split_size_or_sections is not equal to x.shape[axis].

3)

>>> input_x = np.arange(9) .astype("float32")
>>> output Tensor.split (Tensor (input_x),
>>> print (output)

(Tensor (shape=[3],
—00000000e+007) ,
Tensor (shape=[3],
—00000000e+00]
[
1

dtype=Float32, value= |

dtype=Float32, value= [

Tensor (shape=

-,00000000e+00]

),
3], dtype=Float32, value= [
Y

0.00000000e+00, 1.00000000e+00, 2.

3.00000000e+00, 4.00000000e+00, 5.

6.00000000e+00, 7.00000000e+00, 8.

(continues on next page)
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(continued from previous page)

mindspore.Tensor.sqrt

Tensor.sqrt () — Tensor

For details, please refer to mindspore.ops.sqgrt ().

mindspore.Tensor.square

Tensor.square () — Tensor

For details, please refer to mindspore.ops.square ().

mindspore.Tensor.squeeze

Tensor .squeeze (axis=None)

For details, please refer to mindspore.ops. squeeze ().

mindspore.Tensor.std

Tensor.std (axis=None, ddof=0, keepdims=False) — Tensor

For details, please refer to mindspore.ops.std().
Tensor.std (dim=None, *, correction=1, keepdim=False) — Tensor

Calculates the standard deviation over the dimensions specified by dim. dim can be a single dimension, list of dimensions, or None
to reduce over all dimensions.

The standard deviation (o) is calculated as:

1 N-1

—\ 2
o = m Z (selfij —xi)
J-1

where x is the sample set of elements, X is the sample mean, N is the number of samples and SN is the correction.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

dim (None, int, tuple(int), optional)—The dimension or dimensions to reduce. Defaults to None. If None,
all dimensions are reduced.

Keyword Arguments

* correction(int, optional)—The difference between the sample size and sample degrees of freedom. Defaults
to Bessel's correction. Defaults to 1.

* keepdim (bool, optional)—Whether the output tensor has dim retained or not. If True , keep these reduced
dimensions and the length is 1. If False, don't keep these dimensions. Defaults to False.

Returns
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Tensor, the standard deviation. Suppose the shape of self is (xg, X1, ..., XRr):

* If dim is () and keepdim is set to False , returns a 0-D Tensor, indicating the standard deviation of all elements in self.

o If dimisint, e.g. 1 and keepdim is set to False , then the returned Tensor has shape (xg, x2, ...

e If dim is tuple(int) or list(int), e.g. (1, 2) and keepdim is set to False , then the returned Tensor has shape

(x0,X3, ..., XR).

Raises

e TypeError —If self is not a Tensor.

e TypeError —If self is not in bfloat16, float16, float32.

* TypeError —If dim is not one of the followings: None, int, tuple.
e TypeError —If correction is not an int.

* TypeError —If keepdim is not a bool.

¢ ValueError —If dim is out of range [—sel f.ndim, sel f .ndim).

Supported Platforms:

Ascend

Examples

>>>
>>>
>>>
>>>
>>>

import numpy as np
from mindspore import mint, Tensor
input = Tensor (np.array ([[1, 2, 31, [-1, 1, 41]1).astype(np.float32))
output = input.std(dim=1, correction=1, keepdim=False)
print (output)
2.5166113]

mindspore.Tensor.storage_offset

Tensor.storage_offset ()
Tensor's offset in the underlying storage in terms of the number of storage elements.

Returns

int, tensor's offset in the underlying storage in terms of number of storage elements.

Examples

>>> import mindspore as ms

>>> x = ms.Tensor([1, 2, 3, 4, 5], dtype=ms.float32)
>>> ret = x.storage_offset ()

>>> print (ret)

0
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mindspore.Tensor.stride

Tensor.stride (dim=None)
The stride to jump from one element to the next in the input dim. When no parameters are passed in, a list of stride for all
dimensions is returned.

Parameters

dim (int, optional)—The dim of stride from one element to the next. Default: None.
Returns

Int, returns the step size necessary to jump from one element to the next in the specified dimension.
Raises

TypeError —dim is not an int.

Examples

>>> import mindspore as ms

>>> x = ms.Tensor([[1, 2, 3, 4, 5], [6, 7, 8, 9, 10]], dtype=ms.float32)
>>> x.stride()
[5, 1]

mindspore.Tensor.strides

property Tensor.strides
Return the tuple of bytes to step in each dimension when traversing a tensor.

Examples

>>> from mindspore import Tensor

>>> from mindspore import dtype as mstype

>>> import numpy as np

>>> x = Tensor (np.array([[1, 2], [3, 4]1]), dtype=mstype.int64)
>>> output = x.strides

>>> print (output)

(16, 8)

mindspore.Tensor.sub

Tensor.sub (other, *, alpha=1) — Tensor
Subtracts scaled other value from self Tensor.

out; = sel f; —alpha X other;

Note:
* When the two inputs have different shapes, they must be able to broadcast to a common shape.

* The two inputs and alpha comply with the implicit type conversion rules to make the data types consistent.
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Parameters

other (Union[Tensor, number.Number, bool])—The second self, is a number.Number or a bool or a tensor whose
data type is number or bool_.

Keyword Arguments
alpha (number.Number, optional)—A scaling factor applied to other, default 1.
Returns

Tensor with a shape that is the same as the broadcasted shape of the self self and other, and the data type is the one with higher
precision or higher digits among the two inputs and alpha.

Raises
e TypeError —If the type of other or alpha is not one of the following: Tensor, number.Number, bool.
* TypeError —If alpha is of type float but self and other are not of type float.

* TypeError —If alpha is of type bool but self and other are not of type bool.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> x = Tensor (np.array([4, 5, 6]).astype(np.float32))
>>> y = Tensor(l, mindspore.int32)

>>> output = Tensor.sub(x, y, alpha=0.5)

>>> print (output)

[3.5 4.5 5.5]

>>> # the data type of x is float32,
>>> # alpha is a float,
>>> print (output.dtype)
Float32

the data type of y is 1int32,
and the output is the data format of higher precision float32.

Tensor.sub (y) — Tensor

For details, please refer to mindspore.ops.sub () .

mindspore.Tensor.sub_

Tensor.sub_ (other, *, alpha=1) — Tensor
For details, please refer to mindspore.mint.sub ().
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mindspore.Tensor.subtract

Tensor.subtract (other, * alpha=1) — Tensor
This interface is deprecated from version 2.4 and will be removed in a future version.

mindspore.Tensor.sum

Tensor . sum (dim=None, keepdim=False, *, dtype=None) — Tensor
Calculate sum of Tensor elements over a given dim.

Note: The dim with tensor type is only used for compatibility with older versions and is not recommended.

Parameters

e dim (Union[None, int, tuple(int), list(int), Tensor], optional)—Dimensions along
which a sum is performed. If None , sum all the elements of the self tensor. If the dim is a tuple or list of ints, a sum
is performed on all the dimensions specified in the tuple. Must be in the range [—sel f.ndim, sel f.ndim) . Default:
None .

* keepdim (bool, optional)—Whether the output tensor has dim retained or not. If True , keep these reduced
dimensions and the length is 1. If False , don't keep these dimensions. Default: False .

Keyword Arguments
dtype (mindspore.dtype, optional) “The desired data type of returned Tensor. Default: None .
Returns
A Tensor, sum of elements over a given dim in self.
Raises
* TypeError —If dim is not an int, tulpe(int), list(int), Tensor or None.
e ValueError —If dim is not in the range [—sel f.ndim, sel f .ndim) .

* TypeError —If keepdim is not a bool.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> from mindspore import dtype as mstype

>>> x = Tensor (np.array([(([([1, 21, 21, 21, 1, 11, [2, 2, 2, 2, 2, 21, [3, 3, 3, 3, 3, 311,
(4, 4, 4, 4, 4, 41, 1[5, 5, 5, 5, 5, 5], [6, 6, 6, 6, 6, 611,

ce L7, Ty Ty Vg Ty Ty (8 8, 8, 8, 8, 81, (9 9 95 9 9, 97111),=

—mstype.float32)

>>> out = Tensor.sum(x)

>>> print (out)

270.0

>>> out = Tensor.sum(x, dim=2)

(continues on next page)
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(continued from previous page)

>>> print (out)

[[ 6. 12. 18.]
[24. 30. 36.]
[42. 48. 54.]]
>>> out = Tensor.sum(x, dim=2, keepdim=True)
>>> print (out)
[[[ 6.]

[12.]

[18.11]

[[24.]

[30.]

[36.1]

[[42.]

[48.]

[54.111

Tensor . sum (axis=None, dtype=None, keepdims=False, initial=None) — Tensor

Return sum of tensor elements over a given axis.

Note: Numpy arguments out, where, casting, order, subok, signature, and extobj are not supported. The axis with tensor type is
only used for compatibility with older versions and is not recommended.

Parameters

e axis (Union[None, int, tuple(int), 1list(int), Tensor], optional)—Axis or axes along
which a sum is performed. Default: None . If None , sum all the elements of the self tensor. If the axis is negative, it
counts from the last to the first axis. If the axis is a tuple or list of ints, a sum is performed on all the axes specified in
the tuple or list instead of a single axis or all the axes as before.

e dtype (mindspore.dtype, optional) —Default: None . Overrides the dtype of the output Tensor.

¢ keepdims (bool, optional)—Ifthisissetto True, the axes which are reduced are left in the result as dimensions
with size one. With this option, the result will broadcast correctly against the self array. If the default value is passed,
then keepdims will not be passed through to the sum method of sub-classes of ndarray, however any non-default value
will be. If the sub-class method does not implement keepdims any exceptions will be raised. Default: False .

e initial (scalar, optional)—Starting value for the sum. Default: None .
Returns

Tensor. A tensor with the same shape as self, with the specified axis removed. If the self tensor is a 0-d array, or if the axis is
None , a scalar is returned.

Raises

* TypeError —If self is not array_like, or axis is not int, tuple of ints, list of ints or Tensor, or keepdims is not integer,
or initial is not scalar.

* ValueError —If any axis is out of range or duplicate axes exist.
See also:
* mindspore.Tensor.cumsum (): Return the cumulative sum of the elements along a given axis.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np
>>> from mindspore import Tensor

>>> input_x = Tensor (np.array([-1, 0, 1]).astype(np.float32))
>>> print (input_x.sum())
0.0

>>> input_x = Tensor (np.arange (10) .reshape (2, 5).astype(np.float32))
>>> print (input_x.sum(axis=1))
[10. 35.]

mindspore.Tensor.sum_to_size

Tensor.sum_to_size (*size)
Sum self Tensor to the size. size must be expandable to the Tensor size.

Parameters

size (Union([tuple (int), int])—The expected shape of output Tensor.
Returns

Tensor, the sum result of self Tensor according to the size.
Raises

ValueError —If size is not expandable to the size of self Tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> x = Tensor (np.random.randn (3, 3, 3, 3, 3, 3), mindspore.float32)

>>> output = x.sum_to_size((1, 3, 1, 3))
>>> print (output.shape)
(1, 3, 1, 3)

mindspore.Tensor.svd

Tensor.svd (full_matrices=False, compute_uv=True)
For details, please refer to mindspore.ops.svd().

150 Chapter 1. mindspore


https://docs.python.org/library/stdtypes.html#tuple
https://docs.python.org/library/functions.html#int
https://docs.python.org/library/functions.html#int
https://docs.python.org/library/exceptions.html#ValueError

MindSpore APl Documentation, Release r2.6.0

mindspore.Tensor.swapaxes

Tensor .swapaxes (axisO, axisl)
For details, please refer to mindspore.ops. swapaxes ().

mindspore.Tensor.swapdims

Tensor.swapdims (dim0, diml)
For details, please refer to mindspore. ops. swapdims ().

mindspore.Tensor.T

property Tensor.T
Return the transposed tensor.

Examples

>>> from mindspore import Tensor

>>> import numpy as np

>>> x = Tensor (np.array([[1, 2], [3, 411))
>>> output = x.T

>>> print (output)

[[1 3]

[2 4]]

mindspore.Tensor.take

Tensor .take (indices, axis=None, mode='clip') — Tensor
Takes elements from a tensor along an axis.

Parameters
¢ indices (Tensor) —The indices with shape (Nj...) of the values to extract.

* axis (int, optional)—The axisover which to select values. By default, the flattened input tensor is used. Default:
None .

* mode (str, optional)—Support 'raise', 'wrap', 'clip’.
— raise: Raises an error;
— wrap: Wraps around;

— clip: Clips to the range. 'clip' mode means that all indices that are too large are replaced by the index that
addresses the last element along that axis. Note that this disables indexing with negative numbers.

Default: 'clip' .
Returns
Tensor, the indexed result.
Raises

ValueError —If axis is out of range, or mode has values other than ('raise’, 'wrap', ‘clip").
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Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> from mindspore import Tensor
>>> a = Tensor (np.array([4, 3, 5, 7, 6, 81))

>>> indices = Tensor (np.array ([0, 1, 41))
>>> output = a.take(indices)

>>> print (output)

[4 3 6]

Tensor.take (index) — Tensor

Select the self element at the given index.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

index (LongTensor) —The index tensor of self tensor.
Returns

Tensor, has the same data type as index tensor.
Raises

TypeError —If the dtype of index is not long type.

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor

>>> input = Tensor([[4, 3, 51,16, 7, 811, ms.float32)
>>> index = Tensor ([0, 2, 5], ms.int64)

>>> output = input.take (index)

>>> print (output)

[4, 5, 8]

mindspore.Tensor.tan

Tensor.tan () — Tensor

For details, please refer to mindspore.ops.tan ().
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mindspore.Tensor.tanh

Tensor.tanh () — Tensor

For details, please refer to mindspore.ops.tanh ().

mindspore.Tensor.tensor_split

Tensor.tensor_split (indices_or_sections, axis=0)

For details, please refer to mindspore.ops.tensor_split ().

mindspore.Tensotr.tile

Tensor.tile (dims) — Tensor

Replicates an tensor with given dims times.

Note: On Ascend, the number of dims should not exceed 8, and currently does not support scenarios where more than 4 dimensions
are repeated simultaneously.

Parameters

dims (tuple [int ]) —The parameter that specifies the number of replications, the parameter type is tuple, and the data type
isint, i.e., (y1, y2, ..., ¥s). Only constant value is allowed.

Returns

Tensor, has the same data type as the self. Suppose the length of dims is d, the dimension of self is self.dim, and the shape
of self is (x1, X2, ..., Xs).

* If self.dim = d, then the shape of their corresponding positions can be multiplied, and the shape of Outputs is (x *
Y1,X2 % Y2, .y XS * YS).

o If self.dim < d, prepend 1 to the shape of self until their lengths are consistent. Such as set the shape of self as
(1,...,x1, X2, ...,xs), then the shape of their corresponding positions can be multiplied, and the shape of Outputs is

(1% y1,....XR * YR, X5 * ¥S).

* If self.dim > d, prepend 1 to dims until their lengths are consistent. Such as set the dims as (1, ..., y1, y2, ..., ys), then
the shape of their corresponding positions can be multiplied, and the shape of Outputs is (x1 * 1,...,xXg * YR, Xs * ys).

Raises
e TypeError —If dims is not a tuple or not all elements are int.

e ValueError —If not all elements of dims are greater than or equal to 0.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> import numpy as np
>>> from mindspore import Tensor

>>> input = Tensor (np.array ([[1, 2], [3, 4]]), mindspore.float32)
>>> dims = (2, 3)
>>> output = input.tile(dims)

>>> print (output)

[(a. 2. 1. 2. 1 2.1
[3. 4 3. 4. 3. 4.]
[1. 2 1. 2. 1. 2.]
[3. 4 3. 4. 3. 4.1]

>>> dims = (2, 3, 2)

>>> output = input.tile(dims)

>>> print (output)

[[[1. 2. 1. 2.]

[3. 4. 3. 4.]
[1. 2. 1. 2.]
[3. 4. 3. 4.]
[1. 2. 1. 2.]
[3. 4. 3. 4.]1]
[[1. 2. 1. 2.]
[3. 4. 3. 4.]
[1. 2. 1. 2.]
[3. 4. 3. 4.]
[1. 2. 1. 2.]
[3. 4. 3. 4.111

Tensor.tile (reps) — Tensor

For more details, please refer to mindspore.ops.tile (). The parameter reps in the current interface and the parameter
dims in the detail reference interface are actually the same parameter.

mindspore.Tensor.to

Tensor.to (dtype)
Performs tensor dtype conversion.

Note:

* If the self Tensor already has the correct mindspore.dtype, then self is returned. Otherwise, the returned tensor is a copy of
self with the desired mindspore.dtype.

* When converting complex numbers to boolean type, the imaginary part of the complex number is not taken into account.
As long as the real part is non-zero, it returns True; otherwise, it returns False.

Parameters

dtype (dtype. Number) —The valid data type of the output tensor. Only constant value is allowed.
Returns

Tensor, converted to the specified drype.

Raises
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TypeError —If dtype is not a Number.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> import mindspore

>>> from mindspore import Tensor

>>> input_np = np.random.randn (2, 3, 4, 5).astype(np.float32)
>>> input_x = Tensor (input_np)

>>> dtype = mindspore.int32

>>> output = input_x.to (dtype)

>>> print (output.dtype)

Int32

mindspore.Tensor.to_coo

Tensor.to_coo ()
Convert a Tensor to COOTensor.

Note: Only 2-D tensor is supported for now.

Returns

COOTensor, a sparse representation of the original dense tensor, containing the following parts.
* indices (Tensor): 2-D integer tensor, indicates the positions of values of the dense tensor.
e values (Tensor): 1-D tensor, indicates the non-zero values of the dense tensor.
* shape (tuple(int)): the shape of the COOTensor, is the same as the original dense tensor.
Raises

ValueError —If input tensor is not 2-D.

Supported Platforms:
GPU
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Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1, 01, [-5, 011), mindspore.float32)
>>> output = x.to_coo()
>>> print (output.indices, output.values, output.shape)
[[0 0]
(1 011 [ 1. =5.1 (2, 2)

mindspore.Tensor.to_csr

Tensor.to_csr()
Convert a Tensor to CSRTensor.

Note: Only 2-D tensor is supported for now.

Returns

CSRTensor, a sparse representation of the original dense tensor, containing the following parts.

* indptr (Tensor): 1-D integer tensor, indicates the start and end point for values in each row.

« indices (Tensor): 1-D integer tensor, indicates the column positions of all non-zero values of the input.

e values (Tensor): 1-D tensor, indicates the non-zero values of the dense tensor.
* shape (tuple(int)): the shape of the CSRTensor, is the same as the original dense tensor.
Raises

ValueError —If input tensor is not 2-D.

Supported Platforms:

GPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor

>>> x = Tensor (np.array([[1, 01, [-5, 0]1]1), mindspore.float32)

>>> output = x.to_csr()

>>> print (output.indptr, output.indices, output.values, output.shape)
[01 2] [0 0] [ 1. -5.1 (2, 2)
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mindspore.Tensor.tolist

Tensor.tolist ()
Convert a Tensor to List. If the input is Tensor scalar, a Python scalar will be returned.

Returns

List or Python scalar.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms

>>> x = ms.Tensor ([[1, 2, 3], [4, 5, 611])
>>> outl = x.tolist ()

>>> print (outl)

[ry, 2, 31, (4, 5, 61]

>>> out2 = x[0][0].tolist ()

>>> print (out2)

1

mindspore.Tensor.topk

Tensor.topk (k, dim=- 1, largest=True, sorted=True)
Finds the k largest or smallest element along the given dimension and returns its value and corresponding index.

Warning:

¢ Due to different memory layout and traversal methods on different platforms, the display order of calculation results may
be inconsistent when sorted is False.

If the self is a one-dimensional Tensor, finds the k largest or smallest entries in the Tensor, and outputs its value and index as a
Tensor. values[k] is the k largest item in self, and its index is indices[k] .

For a multi-dimensional matrix, calculates the first or last k entries in a given dimension, therefore:
values.shape = indices.shape

If the two compared elements are the same, the one with the smaller index value is returned first.
Parameters
e k (int)—The number of top or bottom elements to be computed along the last dimension.
e dim (int, optional)—The dimension to sort along. Default: -1 .
e largest (bool, optional)-If largestis False then the k smallest elements are returned. Default: True .

e sorted (bool, optional)—If True, the obtained elements will be sorted by the values in descending order or
ascending order according to largest. If False , the obtained elements will not be sorted. Default: True .

Returns
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A tuple consisting of values and indices.
* values (Tensor) - The k largest or smallest elements in each slice of the given dimension.
¢ indices (Tensor) - The indices of values within the last dimension of self.
Raises
» TypeError —If sorted is not a bool.

e TypeError —If k is not an int.

Supported Platforms:

Ascend

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor
>>> x = ms.Tensor ([[0.5368, 0.2447, 0.4302, 0.9673],
[0.4388, 0.6525, 0.4685, 0.1868],

C [0.3563, 0.5152, 0.9675, 0.8230]], dtype=ms.float32)
>>> output = Tensor.topk(x, 2, dim=1)
>>> print (output)

(Tensor (shape=[3, 2], dtype=Float32, value=

[[ 9.67299998e-01, 5.36800027e-0117,

6.52499974e-01, 4.68499988e-01],

9.67499971e-01, 8.23000014e-01]1]), Tensor (shape=[3, 2], dtype=Int32,
3, 01,
1, 2],

(2, 311))
>>> output2 = Tensor.topk(x, 2, dim=1, largest=False)
>>> print (output2)

(Tensor (shape=[3, 2], dtype=Float32, value=

[[ 2.44700000e-01, 4.30200011e-017,

1.86800003e-01, 4.38800007e-017,

3.56299996e-01, 5.15200019e-01]]1), Tensor (shape=[3, 2], dtype=Int32,
1, 21,
3, 01,
0, 111))

Tensor . topk (k, dim=None, largest=True, sorted=True)

For more details, please refer to mindspore.ops.topk ().

mindspore.Tensor.trace

Tensor.trace (offset=0, axis] =0, axis2=1, dtype=None)

Return the sum along diagonals of the tensor.

Parameters

value=

value=

* offset (int, optional)—Offset of the diagonal from the main diagonal. Can be positive or negative. Defaults

to main diagonal.

158

Chapter 1. mindspore


https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/exceptions.html#TypeError
https://docs.python.org/library/functions.html#int

MindSpore APl Documentation, Release r2.6.0

e axisl (int, optional)—Axisto be used as the first axis of the 2-D sub-arrays from which the diagonals should

be taken. Defaults to first axis (0).

* axis2(int, optional)—Axistobe used as the second axis of the 2-D sub-arrays from which the diagonals should

be taken. Defaults to second axis.
e dtype (mindspore.dtype, optional) —defaults to None. Overrides the dtype of the output Tensor.
Returns
Tensor, the sum along diagonals.
Raises
ValueError —If the input tensor has less than two dimensions.

See also:
* mindspore.Tensor.diagonal (): Return specified diagonals.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.eye (3, dtype=np.float32))
>>> print (x.trace())

3.0

mindspore.Tensor.transpose

Tensor.transpose (dim0, diml) — Tensor
Interchange two axes of a tensor.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e dim0 (int) —Specifies the first dimension to be transposed.

e diml (int) —Specifies the second dimension to be transposed.
Returns

Transposed tensor, has the same data type as self.

Raises
* TypeError —If dim0 or diml is not integer.
e ValueError —If dim0 or diml is not in the range of [—-ndim, ndim — 1].
Supported Platforms:
Ascend
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Examples

>>> import numpy as np
>>> from mindspore import Tensor
>>> input = Tensor (np.ones((2,3,4), dtype=np.float32))

>>> output = Tensor.transpose (input, 0, 2)
>>> print (output.shape)
(4, 3, 2)

Tensor.transpose (*axes) — Tensor
Permutes the dimensions of the self tensor according to self permutation.

For a 1-D array this has no effect, as a transposed vector is simply the same vector. To convert a 1-D array into a 2D column
vector please refer to mindspore.ops.expand_dims (). For a 2-D array, this is a standard matrix transpose. For an n-D
array, if axes are given, their order indicates how the axes are permuted (see Examples). If axes are not provided and a.shape is
(i[0],i[1],...i[n — 2],i[n — 1]), then a.transpose().shape is (i[n — 1],i[n — 2], ...i[1],{[0]).

Note: On GPU and CPU, if the value of axes is negative, its actual value is axes[i] + rank(self).

Parameters

axes (tuple[int])—The permutation to be converted. The elements in axes are composed of the indexes of each dimension
of self. The length of axes and the shape of self must be the same. Only constant value is allowed. Must be in the range
[-rank(self), rank(self)).

Returns

Tensor, the type of output tensor is the same as self and the shape of output tensor is decided by the shape of self and the value
of axes.

Raises
e TypeError —If axes is not a tuple.
* ValueError —If length of shape of self is not equal to length of shape of axes.

e ValueError —If the same element exists in axes.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> input = Tensor(np.array([[[1, 2, 3], [4, 5, 611, [([7, 8, 91, [10, 11, 12]]]), mindspore.
—float32)

>>> axes = (0, 2, 1)
>>> output = Tensor.transpose (input, axes)
>>> print (output)
(ee 1. 4.1
[ 2. 5.]
[ 3o 6ol
[[ 7. 10.]

(continues on next page)
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(continued from previous page)

mindspore.Tensor.triangular_solve

Tensor.triangular_solve (A, upper=True, transpose=False, unitriangular="False)
For details, please refer to mindspore.mint.triangular_solve ().

mindspore.Tensor.tril

Tensor.tril (diagonal=0) — Tensor
For details, please refer to mindspore.ops.tril ().

mindspore.Tensor.triu

Tensor.triu (diagonal=0) — Tensor
For details, please refer to mindspore.ops.triu().

mindspore.Tensor.true_divide

Tensor.true_divide ()
Alias for Tensor.div() with rounding_mode = None. For details, please refer to mindspore.ops.div ().

mindspore.Tensor.trunc

Tensor.trunc () — Tensor
For details, please refer to mindspore.ops.trunc().

mindspore.Tensor.type

Tensor.type (dtype=None)
Change the dtype of the Tensor to the dfype . Return the type if dfype is None .

Parameters
dtype (mindspore.dtype, optional)—The specified dtype of output tensor. Default: None.
Returns
Tensor or str. If dtype is None , return a str, which describes the dtype of Tensor. If dfype is not None , then return a Tensor,
and the dtype of returned Tensor is dfype .
Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> from mindspore import Tensor
>>> x = Tensor ([[1.2, 2], [3.4, 4]], dtype=mindspore.float32)
>>> print (x.type())
Float32
>>> print (x.type (dtype=mindspore.int32))
[[1 2]
[3 4]]

mindspore.Tensor.type_as

Tensor.type_as (other)

Returns self tensor cast to the type of the with the input other tensor.

Warning: This is an experimental API that is subject to change or deletion.

Note: When converting complex numbers to boolean type, the imaginary part of the complex number is not taken into account.

As long as the real part is non-zero, it returns True; otherwise, it returns False.

Parameters

other (Tensor) —The tensor whose data type is specified. The shape of tensor is (xg,x1, ..., XR)-

Returns
Tensor, the shape of tensor is the same as self, (xg, X1, ..., XR).
Raises

TypeError —If other is not a Tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> input_np = np.random.randn (2, 3, 4, 5).astype(np.float32)
>>> self = Tensor (input_np)

>>> other_np = np.random.randn (2, 3, 4).astype(np.int32)
>>> other = Tensor (other_np)

>>> output = self.type_as (other)

>>> print (output.dtype)

Int32

>>> print (output.shape)

(2, 3, 4, 5)
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mindspore.Tensor.unbind

Tensor.unbind (dim=0) — Tensor
For details, please refer to mindspore.ops.unbind().

mindspore.Tensor.unfold

Tensor .unfold (kernel_size, dilation=1, padding=0, stride=1)
For details, please refer to mindspore.ops.unfold().

Warning: This is an experimental API that is subject to change or deletion.

mindspore.Tensor.uniform

Tensor.uniform (from_=0., to=1., generator=None)

Generates random numbers that follows a uniform distribution within the half-open interval [ from_, to).

1

P(x) = to—f—rom_
Parameters

e from_ (number) —The lower bound of the interval.

* to (number) —The upper bound of the interval.

¢ generator (Generator, optional)—The random seed. Default: None.
Returns

Tensor, with the same shape as tensor.

Raises

TypeError —If from_ is larger than fo.

Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> x = mindspore.ops.ones((4, 2))

>>> generator = mindspore.Generator ()
>>> generator.manual_seed (100)

>>> output = x.uniform(l., 2., generator)
>>> print (output.shape)

(4, 2)
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mindspore.Tensor.uniform_

Tensor.uniform_ (from_=0, to=1, *, generator=None)

Update the self Tensor in place by generating random numbers sampled from uniform distribution in the half-open interval
[from_,to).
1

PO = o From_

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e from_ (Union[number.Number, Tensor], optional)—The lower bound of the uniform distribution, it
can be a scalar value or a tensor of any dimension with a single element. Default: 0.

e to (Union[number.Number, Tensor], optional)—The upper bound of the uniform distribution, it can
be a scalar value or a tensor of any dimension with a single element. Default: 1.

Keyword Arguments

generator (mindspore.Generator, optional) —a pseudorandom number generator. Default: None, uses the default
pseudorandom number generator.

Returns
Return self Tensor.
Raises
e TypeError —If from_ or to is neither a number nor a Tensor.
* TypeError —If dtype of from or fo is not one of: bool, int8, int16, int32, int64, uint8, float32, float64.
* ValueError —If from_ or to is Tensor but contains multiple elements.

* RuntimeError —If from_ is larger than fo.

Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> x = mindspore.ops.ones( (4, 2))
>>> generator = mindspore.Generator ()
>>> generator.manual_seed(100)

>>> output = x.uniform_ (1., 2., generator=generator)
>>> print (output.shape)
(4, 2)
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mindspore.Tensor.unique

Tensor .unique (sorted=True, return_inverse=False, return_counts=False, dim=None)

Returns the unique elements of self.

when return_inverse=True, also return a tensor containing the index of each value of self corresponding to the output unique

tensor. when return_counts=True, also return a tensor containing the number of occurrences for each unique value or tensor.

Parameters

e sorted (bool, optional)—Whether to sort the unique elements in ascending order before returning as output.

Default: True .

e return_inverse (bool, optional)—Whether to also return the indices for where elements in self ended up

in the returned unique list. Default: False .

e return_counts (bool, optional) —Whether to also return the counts for each unique element. Default:

False.

e dim (int, optional) —the dimension to operate upon. If None, the unique of the flattened self is returned.
Otherwise, each of the tensors indexed by the given dimension is treated as one of the elements to apply the unique

operation upon. Default: None .

Returns

A tensor or a tuple of tensors containing some of tensor objects (output, inverse_indices, counts).

* output (Tensor) - The output tensor including the unique elements of self, it has same dtype as self.

* inverse_indices (Tensor, optional) - Return when return_inverse is True. It represents the indices for where ele-
ments in self map to in the output. When dimis None, it has same shape as self, otherwise, the shape is self.shape[dim].

* counts (Tensor, optional) - Return when return_counts is True. It represents the number of occurrences for each
unique value or tensor. When dim is None, it has same shape as output, otherwise, the shape is output.shape(dim).

Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> import numpy as np

>>> from mindspore import Tensor

>>> x = Tensor (np.array([l, 2, 5, 2]), mindspore.int32)
>>> output = x.unique (return_inverse=True)

>>> print (output)

(Tensor (shape=[3], dtype=Int32, value= [1, 2, 5]), Tensor (shape=[4], dtype=Int64, value= [0,.

-1, 2, 11))

>>> y = output[0]
>>> print (y)

[1 2 5]

>>> idx = output[1]
>>> print (idx)

[0 1 2 1]
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mindspore.Tensor.unique_consecutive

Tensor.unique_consecutive (reurn_inverse=False, return_counts=False, dim=None)

For details, please refer to mindspore.ops.unique_consecutive ().

mindspore.Tensor.unsorted_segment_max

Tensor .unsorted_segment_max (segment_ids, num_segments)

For details, please refer to mindspore.ops.unsorted_segment_max ().

mindspore.Tensor.unsorted_segment_min

Tensor.unsorted_segment_min (segment_ids, num_segments)

For details, please refer to mindspore.ops.unsorted_segment_min ().

mindspore.Tensor.unsorted_segment_prod

Tensor.unsorted_segment_prod (segment_ids, num_segments)

For details, please refer to mindspore.ops.unsorted_segment_prod ().

mindspore.Tensor.unsqueeze

Tensor .unsqueeze (dim) — Tensor

For details, please refer to mindspore.ops.unsqueeze ().

mindspore.Tensor.var

Tensor .var (axis=None, ddof=0, keepdims=False) — Tensor

Compute the variance along the specified axis.
The variance is the average of the squared deviations from the mean, i.e., var = mean(abs(x — x.mean()) = %2).

Return the variance, which is computed for the flattened array by default, otherwise over the specified axis.

Note: Numpy arguments dtype, out and where are not supported.

Parameters

* axis(Union[None, int, tuple(int)], optional)—Axisor axesalong which the variance is computed.
The default is to compute the variance of the flattened array. Default: None .

e ddof (int, optional) -Means Delta Degrees of Freedom. Default: 0 . The divisor used in calculations is
N —ddof, where N represents the number of elements.

* keepdims (bool, optional)—Whether the output Tensor has dim retained or not. If True , keep these reduced
dimensions and the length is 1. If False , don't keep these dimensions. Default: False .

Returns

Variance tensor.
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Raises
* TypeError —If axis is not one of the followings: None, int, tuple.
* TypeError —If ddof is not an int.
e TypeError —If keepdims is not a bool.

e ValueError —If axis is out of range [—sel f.ndim, sel f .ndim).
See also:

* mindspore.Tensor.mean (): Reduce a dimension of a tensor by averaging all elements in the dimension.

* mindspore.Tensor.std (): Compute the standard deviation along the specified axis.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> from mindspore import Tensor
>>> input_x = Tensor (np.array([1l., 2., 3., 4.], np.float32))

>>> output = input_x.var()
>>> print (output)
1.25

Tensor.var (dim=None, *, correction=1, keepdim=False) — Tensor

Calculates the variance over the dimensions specified by dim. dim can be a single dimension, list of dimensions, or None to reduce
over all dimensions.

The variance (62) is calculated as:

62 — 1 Ivz_:l(x _X)Q
max(0, N — 6N) py '

where x is the sample set of elements, X is the sample mean, N is the number of samples and N is the correction.
Parameters

dim (None, int, tuple(int), optional)—The dimension or dimensions to reduce. Defaults to None. If None,
all dimensions are reduced.

Keyword Arguments

e correction(int, optional)—The difference between the sample size and sample degrees of freedom. Defaults
to Bessel's correction. Defaults to 1.

¢ keepdim (bool, optional)—Whether the output tensor has dim retained or not. If True , keep these reduced
dimensions and the length is 1. If False, don't keep these dimensions. Defaults to False.

Returns

Tensor, the variance. Suppose the shape of self is (xg, X1, ..., XR):

o If dim is () and keepdim is set to False , returns a 0-D Tensor, indicating the variance of all elements in self.
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o If dimisint, e.g. 1 and keepdim is set to False , then the returned Tensor has shape (xg, x2, ..., XR).

e If dim is tuple(int) or list(int), e.g. (1, 2) and keepdim is set to False , then the returned Tensor has shape
(X0, %3, ..., XR).

Raises
e TypeError —If dim is not one of the followings: None, int, list, tuple.
* TypeError —If correction is not an int.
e TypeError —If keepdim is not a bool.

e ValueError —If dim is out of range [—sel f.ndim, sel f .ndim).

Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> from mindspore import Tensor

>>> input_x = Tensor([[8, 2, 1], [5, 9, 31, [4, 6, 711, mindspore.float32)
>>> output = input_x.var (dim=0, correction=1, keepdim=True)

>>> print (output)

[[ 4.333333, 12.333333, 9.333333]]

mindspore.Tensor.view

Tensor.view (*shape)

Reshape the tensor according to the input shape. It's the same as mindspore. Tensor. reshape (), implemented by the
underlying reshape operator.

Parameters
shape (Union[tuple (int), int])—Dimension of the output tensor.
Returns

Tensor, which dimension is the input shape's value.

Examples

>>> from mindspore import Tensor
>>> import numpy as np
>>> a = Tensor (np.array([[1, 2, 3], [2, 3, 4]], dtype=np.float32))

>>> output = a.view((3, 2))
>>> print (output)

[[1. 2.1

[3. 2.]

[3. 4.]]
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mindspore.Tensor.view_as

Tensor.view_as (other) — Tensor

View self Tensor as the same shape as other .
Parameters
other (Tensor) —The returned Tensor has the same shape as other.
Returns
Tensor, has the same shape as other.
Raises

TypeError —If other is not a Tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import Tensor

>>> from mindspore import dtype as mstype

>>> a = Tensor ([[1, 2, 31, [2, 3, 4]1], mstype.float32)
>>> b = Tensor([1, 1, 1, 1, 1, 1], mstype.float32)
>>> output = a.view_as (b)

>>> print (output)

[1. 2. 3. 2. 3. 4.]

mindspore.Tensor.vsplit

Tensor.vsplit (indices_or_sections)

For details, please refer to mindspore.ops.vsplit ().

mindspore.Tensor.where

Tensor .where (condition, y) — Tensor

For details, please refer to mindspore.ops.where ().

mindspore.Tensor.xdivy

Tensor.xdivy (y)

For details, please refer to mindspore.ops.xdivy ().
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mindspore.Tensor.xlogy

Tensor .xlogy (other) — Tensor
For details, please refer to mindspore.ops.xlogy ().

mindspore.Tensor.zero_

Tensor.zero_ ()
Return a tensor filled with zeros.

Warning: This is an experimental API that is subject to change or deletion.

Returns

Return a tensor. Fill self tensor with zeros.

Supported Platforms:

Ascend

Examples

>>>
>>>
>>>
>>>
>>>
>>>

import numpy as np

import mindspore

from mindspore import Tensor
x = Tensor (np.array([2, 2]1))
output = x.zero_ ()

print (output)

[0 0]

mindspore.tensor

mindspore.tensor (input_data=None, dtype=None, shape=None, init=None, const_arg=False)

Create a new Tensor in Cell.construct() or function decorated by @jit.

In graph mode, MindSpore would create a new Tensor object at runtime dynamically, based on the dfype argument.

Please refer to Creating and Using Tensor .

The difference between it and the Tensor class is that it adds Annotation which can prevent the generation of AnyType compared
to the Tensor class.

The arguments and return values are the same as the Tensor class. Also see: mindspore. Tensor. internally to indicate the
type of the Tensor currently being created,

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore as ms
>>> from mindspore import jit, tensor
>>> @jit
. def func(x):
return tensor (x.asnumpy (), dtype=ms.float32)

>>> x = tensor([1, 2, 31])
>>> y = func(x)

>>> print (y)

[1. 2. 3.]

mindspore.COOTensor

class mindspore.COOTensor (indices=None, values=None, shape=None, coo_tensor=None)

A sparse representation of a set of nonzero elements from a tensor at given indices, where the indices indicate the position of each
non-zero element.

For a tensor dense, its COOTensor(indices, values, shape) has dense[indices[i]] = values[i].

For example, if indices is [[0, 1], [1, 2]], values is [1, 2], shape is (3, 4), then the dense representation of the sparse tensor will be:

Common arithmetic operations include: addition (+), subtraction (-), multiplication (*), and division (/). For details about opera-
tions supported by COOTensor, see operators.

Warning:
* This is an experimental API that is subject to change or deletion.
* If use PyNative mode, set "export MS_PYNATIVE_CONFIG_STATIC_SHAPE=1".

* Currently, duplicate coordinates in the indices will not be coalesced. If the indices contain out-of-bound values, the
result will be undefined.

Parameters

e indices (Tensor) —A 2-D integer Tensor of shape (N, ndims), where N and ndims are the number of values and
number of dimensions in the COOTensor, respectively. Currently, ndims must be 2. Default: None . Please make
sure that the indices are in range of the given shape.

e values (Tensor) —A 1-D tensor of any type and shape (), which supplies the values for each element in indices.
Default: None .

e shape (tuple (int)) —An integer tuple of shape (ndims), which specifies the dense_shape of the sparse tensor.
Default: None .

* coo_tensor (COOTensor) —A COOTensor object. Default: None .
Returns

COOQTensor, composed of indices, values, and shape.
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor

>>> indices = Tensor ([[0, 1], [1, 2]], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> shape = (3, 4)

>>> X =

COOTensor (indices, values, shape)

>>> print (x.values)

[1. 2.]

>>> print (x.indices)

[0 1]
[1 2]]

>>> print (x.shape)

(3, 4)

abs ()

Return absolute value element-wisely.

Returns

COOTensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

[1.

import mindspore as ms

from mindspore import Tensor, COOTensor

indices = Tensor([[O0, 1, 2], [1, 0, 2]], dtype=ms.int32)
values = Tensor([1l, -5, —-4], dtype=ms.float32)

shape = (3, 3)

coo_tensor = COOTensor (indices.transpose (), values, shape)
res = coo_tensor.abs ()

print (res.values)

5. 4.]

add (other: COOTensor, thresh: Tensor)
Return the sum with another COOTensor.

Parameters

* other (COOTensor) —the second SparseTensor to sum.

* thresh (Tensor) —A 0-D Tensor, represents the magnitude threshold that determines if an output value/index
pair take space, Its dtype should match that of the values if they are real. If output's value is less than the thresh, it
will vanish.

Returns

COOTensor, representing the sum.

Raises

* ValueError —If any input(self/other)'s indices's dim is not equal to 2.

* ValueError —If any input(self/other)'s values's dim is not equal to 1.
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ValueError —If any input(self/other)'s shape's dim is not equal to 1.

ValueError —If thresh's dim is not equal to 0.

TypeError —If any input(self/other)'s indices's type is not equal to int64.

TypeError —If any input(self/other)'s shape's type is not equal to int64.

ValueError —If any input(self/other)'s indices's length is not equal to its values's length.

TypeError —If any input(self/other)'s  values's type is not equal to  anf
(int8/int16/int32/int64/float32/float64/complex64/complex128)

TypeError —If thresh's type is not equal to anf of (int8/int16/int32/int64/float32/float64)
TypeError —If self's indices's type is not equal to other's indices's type

TypeError —If self's values's type is not equal to other's values's type

TypeError —If self's shape's type is not equal to other's shape's type

TypeError —If (self/other)'s value's type is not matched with thresh's type

Supported Platforms:

GPU CPU

Examples

>>> from mindspore import Tensor, COOTensor

>>> from mindspore import dtype as mstype

>>> indicsO0 = Tensor ([[O0, 11, [1, 2]], dtype=mstype.int64)
>>> valuesO = Tensor([1l, 2], dtype=mstype.int32)

>>> shape0 = (3, 4)

>>> input0 = COOTensor (indics0, wvalues0, shapeO)

>>> indicsl = Tensor ([[0, 0], [1, 1]], dtype=mstype.int64)
>>> valuesl = Tensor([3, 4], dtype=mstype.int32)

>>> shapel = (3, 4)

>>> inputl = COOTensor (indicsl, valuesl, shapel)

>>> thres = Tensor (0, dtype=mstype.int32)

>>> out = input0.add(inputl, thres)

>>> print (out)

COOTensor (shape=[3, 4], dtype=Int32, indices=Tensor (shape=[4, 2], dtype=Int64, value=

of

([0 O]

[0 1]
[1 1]
[1 2]

astype (dtype: mstype)

1), values=Tensor (shape=[4],

dtype=Int32, value=[3 1 4 2]))

Return a copy of the COOTensor, cast its values to a specified type.

Parameters

dtype (Union[mindspore.dtype, numpy.dtype, str]) ~Designated tensor dtype.

Returns

COQTensor.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor

>>> indices = Tensor ([[0, 1], [1, 2]], dtype=ms.int32)
>>> values = Tensor([1, 2], dtype=ms.float32)
>>> shape = (3, 4)

>>> coo_tensor = COOTensor (indices, values, shape)
>>> print (coo_tensor.astype (ms.float64) .dtype)
Floaté64

coalesce ()
Returns a coalesced copy of an uncoalesced sparse tensor.

Returns

A COOTensor.

Supported Platforms:
GPU

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor

>>> x_indices = Tensor([[O, O, 1], [1, 1, 2]], dtype=ms.int64)
>>> x_values = Tensor([1, 5, 4], dtype=ms.float32)
>>> x_shape = (3, 3)

>>> coo_tensor = COOTensor (x_indices.transpose (), x_values, x_shape)

>>> res = coo_tensor.coalesce ()
>>> print (res)

COOTensor (shape=[3, 3], dtype=Float32, indices=Tensor (shape=[2, 2],

value=[[0 1] [1 2]]), values=Tensor (shape=[2], dtype=Float32,
—4.00000000e+0017]))

property dtype: mstype
Return the dtype of the values of COOTensor (mindspore.dtype).

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor

>>> indices = Tensor ([[0, 11, [1, 2]], dtype=ms.int32)
>>> values = Tensor([1, 2], dtype=ms.float32)

>>> shape = (3, 4)

>>> coo_tensor = COOTensor (indices, values, shape)

>>> print (coo_tensor.dtype)

Float32

property indices: mindspore.common.tensor.Tensor
Return COOTensor's indices.

property itemsize: int
Return the length of one tensor element in bytes.

dtype=Int64,
value=[6.00000000e+00._
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Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>

import mindspore as ms
from mindspore import Tensor, COOTensor

indices = Tensor ([[0, 1], [1, 2]], dtype=ms.int32)
values = Tensor([1l, 2], dtype=ms.float64)
shape = (3, 4)

coo_tensor = COOTensor (indices, values, shape)
print (coo_tensor.itemsize)

property ndim: int
Return the number of tensor dimensions.

Examples
>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor
>>> indices = Tensor ([[O0, 1], [1, 2]], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> coo_tensor = COOTensor (indices, values, (3, 4))
>>> print (coo_tensor.ndim)
2
property shape: Tuple[int, ...]

Return COQTensor's shape.

property size: int
Return the number of non-zero values.

Examples
>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor
>>> indices = Tensor([[O, 1, 2], [1, O, 2]], dtype=ms.int32)
>>> values = Tensor([1l, 5, 4], dtype=ms.float32)
>>> shape = (3, 3)
>>> coo_tensor = COOTensor (indices.transpose (), values, shape)
>>> print (coo_tensor.size)
3
to_csr()

Converts COOTensor to CSRTensor.

Note: Currently only supports CPU backend with LLVM 12.0.1 installed.

Returns

CSRTensor.

Supported Platforms:

GPU CPU
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor

>>> indices = Tensor ([[0, 1], [1, 2]], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.int32)
>>> shape = (3, 4)

>>> coo_tensor = COOTensor (indices, values, shape)
>>> print (coo_tensor.to_csr())
CSRTensor (shape=[3, 4], dtype=Int32, indptr=Tensor (shape=[4], dtype=Int32, value=[0 1 2.
=21),

indices=Tensor (shape=[2], dtype=Int32, value=[1 2]), values=Tensor (shape=[2],.
—dtype=Int32, value=[1l 2]))

to_dense ()
Converts COOTensor to Dense Tensor.

Returns

Tensor.

Supported Platforms:
GPU

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor

>>> indices = Tensor([[O, 1, 2], [1, O, 2]], dtype=ms.int32)
>>> values = Tensor([1l, 5, 4], dtype=ms.float32)
>>> shape = (3, 3)

>>> coo_tensor = COOTensor (indices.transpose (), values, shape)
>>> print (coo_tensor.to_dense())

[[0. 1. 0.]

[5. o O]

[0. 0. 4.1]

to_tuple()

Return indices, values and shape as a tuple.
Returns

Tuple.
Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, COOTensor

>>> indices = Tensor ([[0, 1], [1, 2]], dtype=ms.int32)
>>> values = Tensor([1, 2], dtype=ms.float32)
>>> shape = (3, 4)

>>> coo_tensor = COOTensor (indices, values, shape)
>>> print (coo_tensor.to_tuple())
(Tensor (shape=[2, 2], dtype=Int32, value=
(1o, 11,
[1, 2]1), Tensor (shape=[2], dtype=Float32, value= [ 1.00000000e+00, 2.00000000e+001), =~
- (3, 4))

property values: mindspore.common.tensor.Tensor
Return COOTensor's non-zero values.

mindspore.CSRTensor

class mindspore.CSRTensor (indptr=None, indices=None, values=None, shape=None, csr_tensor=None)

Constructs a sparse tensor in CSR (Compressed Sparse Row) format, with specified values indicated by values and row and column
positions indicated by indptr and indices.

For example, if indptr is [0, 2, 5, 6], indices is [0, 3, 1, 2, 4, 2], values is [1., 2., 3., 4., 5., 6.], shape is (3, 5), then the dense
representation of the sparse tensor will be:

The length of indptr should equal to shape[0]+ 1, where the elements should be equal or monotonically increasing and the maximum
value should be equal to the number of non-zero values in the tensor. The length of indices and values should be equal to the number
of non-zero values in the tensor. To be concrete, get the query indices of none-zero elements in every line according to indptr.
Then get the column positions of none-zero elements in every line by looking up query indices in indices. Finally, get the actual
values of none-zero elements in every line by looking up query indices in values.

In the former example, 'indptr’' of [0, 2, 5, 6] represents that the indices of Oth row of the tensor origins from [0, 2), the indices of
the 1st row of the tensor origins from [2, 5) and the 2nd row of the tensor origins from [5, 6). For example:

* The column positions of the non-zero elements of the Oth row in the tensor are provided by the [0, 2) elements in indices
(i.e. [0, 3]) and the corresponding values are provided by the [0, 2) elements in values (i.e. [1., 2.]).

* The column positions of the non-zero elements of the 1st row in the tensor are provided by the [2, 5) elements in indices (i.e.
[1, 2, 4]) and the corresponding values are provided by the [2, 5) elements in values (i.e. [3., 4., 5.]).

* The column positions of the non-zero elements of the 2nd row in the tensor are provided by the [5, 6) elements in indices
(i.e. [2]) and the corresponding values are provided by the [5, 6) elements in values (i.e. [6.]).

Common arithmetic operations include: addition (+), subtraction (-), multiplication (*), and division (/). For details about opera-
tions supported by CSRTensor, see operators.

Warning:
* This is an experimental API that is subjected to change.

* If use PyNative mode, set "export MS_PYNATIVE_CONFIG_STATIC_SHAPE=1".
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* If the values given by indptr or indices are invalid, the results may be undefined. Invalid values include when the length
of values or indices exceeds the range indicated by indptr, and when the columns indicated by indices are repeated on
the same row.

Parameters

e indptr (Tensor) —1-D Tensor of shape (M), which equals to shape[0] + 1, which indicates the start and end point
for values in each row. Default: None. If provided, must be int16, int32 or int64.

* indices (Tensor) —1-D Tensor of shape (N), which has the same length as values. indices indicates the which
column values should be placed. Default: None. If provided, must be int16, int32 or int64.

* values (Tensor) —Tensor, which has the same length as indices (values.shape[0] == indices.shape[0]). values stores
the data for CSRTensor. Default: None.

* shape (tuple (int)) —An integer tuple of shape (ndims), and shape[0] must equal to M - I, which all equal to
number of rows of the CSRTensor. Default: None.

* csr_tensor (CSRTensor) —A CSRTensor object. Values' feature dimension should match with CSRTensor's fea-
ture dimension (values.shape[l :] == csr_tensor.shape[2 :]) . Default: None.
Outputs:
CSRTensor, with shape defined by shape, and dtype inferred from value.

Examples

>>> import mindspore as ms

>>> from mindspore import Tensor, CSRTensor

>>> # initialize a csr_tensor with indptr, indices, values and shape
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, values, shape)
>>> # access a data member of CSRTensor

>>> print (indptr == csr_tensor.indptr)

[ True True True]

abs ()
Return absolute value element-wisely.
Returns

CSRTensor, with all values being non-negative.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)

>>> values = Tensor([-1, -2], dtype=ms.float32)

>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, wvalues, shape)
>>> print (csr_tensor.abs () .values)

[1. 2.]

add (b: CSRTensor, alpha: Tensor, beta: Tensor)
Addition of two CSR Tensors : C = alpha * A + beta * B

Parameters
* b (CSRTensor) —Sparse CSR Tensor.
* alpha (Tensor) —Dense Tensor, its shape must be able to broadcast to self.
* beta (Tensor) —Dense Tensor, its shape must be able to broadcast to b.
Returns

CSRTensor.

Supported Platforms:
GPU CPU

Examples

>>> from mindspore import Tensor, CSRTensor

>>> import mindspore.common.dtype as mstype

>>> indptr = Tensor ([0, 1, 2], dtype=mstype.int32)

>>> indices = Tensor ([0, 1], dtype=mstype.int32)

>>> values_a = Tensor([2, 1], dtype=mstype.float32)

>>> values_b = Tensor([1, 2], dtype=mstype.float32)

>>> dense_shape = (2, 4)

>>> alpha = Tensor (1, mstype.float32)

>>> beta = Tensor(l, mstype.float32)

>>> a = CSRTensor (indptr, indices, values_a, dense_shape)

>>> b = CSRTensor (indptr, indices, values_b, dense_shape)

>>> print (a.add (b, alpha, beta))

CSRTensor (shape=[2, 4], dtype=Float32,
indptr=Tensor (shape=[3], dtype=Int32, value=[0 1 2]),
indices=Tensor (shape=[2], dtype=Int32, value=[0 1]),
values=Tensor (shape=[2], dtype=Float32, wvalue=[ 3.00000000e+00 3.

—00000000e+0017) )

astype (dtype: mstype)
Return a copy of the CSRTensor, cast its values to a specified type.
Parameters
dtype (Union[mindspore. dtype, numpy.dtype, str]) ~Designated tensor dtype.

Returns
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CSRTensor.
Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)

>>> values = Tensor([1, 2], dtype=ms.float32)

>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, values, shape)
>>> print (csr_tensor.astype (ms.float64) .dtype)

Float64

property dtype: mstype
Return the dtype of the values of CSRTensor (mindspore.dtype).

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, wvalues, shape)
>>> print (csr_tensor.dtype)
Float32

property indices: mindspore.common.tensor.Tensor
Return CSRTensor's column indices.

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)

>>> values = Tensor([1, 2], dtype=ms.float32)

>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, values, shape)
>>> print (csr_tensor.indices)

[0 1]

property indptr: mindspore.common.tensor.Tensor
Return CSRTensor's row indices pointers.

property itemsize: int
Return the length of one tensor element in bytes.
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float64)
>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, wvalues, shape)
>>> print (csr_tensor.itemsize)

mm (matrix: Union[Tensor, CSRTensor])
Return the matrix multiplication result of the right-multiply matrix(dense or CSRTensor) of the CSRTensor. The CSRTensor
with shape [M, N] needs to adapt the right matrix with shape [N, K] to get the dense matrix or CSRTensor with result /M,
KJ.

Note: If right matrix is CSRTensor, currently only supports GPU backend. If right matrix is Tensor, currently supports
CPU backend with LLVM no lower than 12.0.1, and GPU backend.

Parameters
matrix(Tensor or CSRTensor)—A dense Tensor or CSRTensor, its shape[0] should be equal to csr_tensor.shape[1]
Returns

Tensor or CSRTensor.

Supported Platforms:
GPU CPU

Examples

>>> from mindspore import Tensor, CSRTensor

>>> from mindspore import dtype as mstype

>>> indptr = Tensor ([0, 1, 2], dtype=mstype.int32)

>>> indices = Tensor ([0, 1], dtype=mstype.int32)

>>> values = Tensor ([2, 1], dtype=mstype.float32)

>>> dense_shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, values, dense_shape)

>>> dense_matrix = Tensor([[1., 2.], [1, 2.1, [1, 2.1, [1., 2.]1]1, dtype=mstype.float32)
>>> print (csr_tensor.mm(dense_matrix))

[[2. 4.]

mv (dense_vector: Tensor)
Return the matrix multiplication result of the right-multiply dense matrix of the CSRTensor. The CSRTensor with shape
[M, N] needs to adapt the dense vector with shape [N, 1] to get the dense vector with result [M, 1].

Note: Currently only supports CPU backend with LLVM 12.0.1 installed.

Parameters
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dense_vector (Tensor) —A dense Tensor, its shape must be (csr_tensor.shape[1], 1)
Returns

Tensor.

Supported Platforms:
GPU CPU

Examples

>>> from mindspore import Tensor, CSRTensor
>>> from mindspore import dtype as mstype
>>> indptr = Tensor ([0, 1, 2], dtype=mstype.int32)

>>> indices = Tensor ([0, 1], dtype=mstype.int32)

>>> values = Tensor([2, 1], dtype=mstype.float32)

>>> dense_shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, values, dense_shape)
>>> dense = Tensor ([[1], [1]1, [1], [1]1]1, dtype=mstype.float32)
>>> print (csr_tensor.mv (dense))

[[2.]

[1.1]

property ndim: int
Return the number of tensor dimensions.

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, wvalues, shape)
>>> print (csr_tensor.ndim)

property shape: Tuple[int, ...]
Return CSRTensor's shape.

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1, 2], dtype=ms.float32)
>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, values, shape)
>>> print (csr_tensor.shape)
(2, 4)
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property size: int
Return the number of non-zero values.

Examples

>>> import mindspore as ms

>>> from mindspore import Tensor, CSRTensor

>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)
>>> indices = Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices,

>>>
2

print (csr_tensor.size)

sum (axis: int)

values,

shape)

Reduces a dimension of a CSRTensor by summing all elements in the dimension.

Note: Currently only supports CPU backend with LLVM 12.0.1 installed.

Parameters
axis (int)—The dimensions to reduce.
Returns

Tensor, the dtype is the same as CSRTensor.values.
Supported Platforms:

GPU CPU
Examples

>>> from mindspore import Tensor, CSRTensor

>>> from mindspore import dtype as mstype

>>> indptr = Tensor ([0, 1, 2], dtype=mstype.int32)
>>> indices = Tensor ([0, 1], dtype=mstype.int32)
>>> values = Tensor ([2, 1], dtype=mstype.float32)
>>> dense_shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices,
>>> print (csr_tensor.sum(l))
[[2.]
[1.11
to_coo()

Converts CSRTensor to COOTensor.

values,

dense_shape)

Note: Currently only supports CPU backend with LLVM 12.0.1 installed.

Returns

COQTensor.
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Supported Platforms:
GPU CPU

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)
>>> indices Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1, 2], dtype=ms.int32)
>>> shape = (2, 4)
>>> csr_tensor = CSRTensor (indptr, indices, wvalues, shape)
>>> print (csr_tensor.to_coo())
COOTensor (shape=[2, 4], dtype=Int32, indices=Tensor (shape=[2, 2], dtype=Int32, value=
[[0 O]
[1 1]1]), values=Tensor (shape=[2], dtype=Int32, value=[1 2]))

to_dense ()
Converts CSRTensor to Dense Tensor.

Returns

Tensor.

Supported Platforms:

GPU

Examples

>>> import mindspore as ms

>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)
>>> indices Tensor ([0, 1], dtype=ms.int32)

>>> values = Tensor ([1, 2], dtype=ms.float32)
>>> shape = (2, 4)
>>> csr_tensor = CSRTensor (indptr, indices, values, shape)
>>> print (csr_tensor.to_dense())
[[1. 0. 0. 0.]
[0. 2. 0. 0.]]
to_tuple ()
Return indptr, indices, values and shape as a tuple.
Returns
Tuple.
Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, wvalues, shape)
>>> print (csr_tensor.to_tuple())
(Tensor (shape=[3], dtype=Int32, value= [0, 1, 2]), Tensor (shape=[2], dtype=Int32, value=_
[0, 11),
Tensor (shape=[2], dtype=Float32, wvalue= [ 1.00000000e+00, 2.00000000e+007), (2, 4))

property values: mindspore.common.tensor.Tensor
Return CSRTensor's non-zero values.

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, CSRTensor
>>> indptr = Tensor ([0, 1, 2], dtype=ms.int32)

>>> indices = Tensor ([0, 1], dtype=ms.int32)

>>> values = Tensor([1, 2], dtype=ms.float32)

>>> shape = (2, 4)

>>> csr_tensor = CSRTensor (indptr, indices, values, shape)
>>> print (csr_tensor.values)

[1. 2.]

mindspore.RowTensor

class mindspore.RowTensor (indices=None, values=None, shape=None, row_tensor=None)

A sparse representation of a set of tensor slices at given indices.

When the values of a RowTensor has a shape of (dy, d1, ..., d,), then this RowTensor is used to represent a subset of a larger
dense tensor of shape (lg, d1, ..., d,,), where d; is the size of i-th axis in RowTensor, [j is the size of 0-th axis of dense tensor and
it satisfies lg > djg.

The parameter indices is used to specify locations from which the RowTensor is sliced in the first dimension of the dense tensor,
which means the parameters indices and values have the following relationship dense[indices[i],,:,, ...] = values|i,:,:,, ...].

For example, if indices is [0], values is [[1, 2]], shape is (3, 2) , then the dense representation of the row tensor will be:

Warning:
* This is an experimental API that is subjected to change or deletion.

* If use PyNative mode, set "export MS_PYNATIVE_CONFIG_STATIC_SHAPE=1".

Parameters
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e indices (Tensor)—A 1-D integer Tensor of shape (dy) . Default: None.
¢ values (Tensor) —A Tensor of any dtype of shape (dg, d1, ..., d,) . Default: None.
* shape (tuple (int))—Aninteger tuple which contains the shape of the corresponding dense tensor. Default: None.
e row_tensor (RowTensor) —A RowTensor object. Default: None.
Returns

RowTensor, composed of indices, values, and shape.

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, RowTensor

>>> indices = Tensor ([0])

>>> values = Tensor ([[1, 2]], dtype=ms.float32)
>>> shape = (3, 2)

>>> x = RowTensor (indices, values, shape)

>>> print (x.values)

[[1. 2.71

>>> print (x.indices)

[0]

>>> print (x.dense_shape)

(3, 2)

mindspore.SparseTensor

class mindspore.SparseTensor (indices, values, shape)

A sparse representation of a set of nonzero elements from a tensor at given indices.
SparseTensor can only be used in the Cell's construct method.
For a tensor dense, its SparseTensor(indices, values, dense_shape) has dense[indices[i]] = values[i].

For example, if indices is [[0, 1], [1, 2]], values is [1, 2], dense_shape is (3, 4), then the dense representation of the sparse tensor
will be:

Note: The interface is deprecated from version 1.7 and will be removed in a future version. Please use mindspore.
COOTensor instead.

Parameters

¢ indices (Tensor) —A 2-D integer Tensor of shape (N, ndims), where N and ndims are the number of values and
number of dimensions in the SparseTensor, respectively.

* values (Tensor)—A 1-D tensor of any type and shape (N), which supplies the values for each element in indices.
e shape (tuple (int))—An integer tuple of size (ndims), which specifies the shape of the sparse tensor.
Returns

SparseTensor, composed of indices, values, and shape.
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Examples

>>> import mindspore as ms
>>> from mindspore import Tensor, SparseTensor

>>> indices = Tensor ([[0, 1], [1, 211)
>>> values = Tensor([1l, 2], dtype=ms.float32)
>>> shape = (3, 4)
>>> x = SparseTensor (indices, wvalues, shape)
>>> print (x.values)
[1. 2.]
>>> print (x.indices)
[[0 1]
[1 2]]
>>> print (x.shape)
(3, 4)

property indices
Return SparseTensor's indices.

property shape
Return SparseTensor's shape.

property values
Return SparseTensor's non-zero values.

mindspore.is_tensor
mindspore.is_tensor (obj)
Check whether the input object is mindspore. Tensor .
Parameters
obj (Object) —input object.
Returns

Bool.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> a = mindspore.tensor([1.9, 2.2, 3.11)
>>> mindspore.ops.is_tensor (a)

True
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mindspore.from_numpy

mindspore. from_numpy (array)
Convert numpy array to Tensor. If the data is not C contiguous, the data will be copied to C contiguous, then construct the tensor.
Otherwise, the tensor will be constructed using this numpy array without copy.

Parameters
array (numpy.array) —The input array.
Returns

Tensor, has the same data type as input array.

Examples

>>> import numpy as np
>>> import mindspore as ms
>>> x = np.array([1, 2])

>>> output = ms.from_numpy (x)
>>> print (output)
[1 2]

1.1.2 Parameter

mindspore.Parameter Parameter is a Tensor subclass, when they are assigned as Cell at-
tributes they are automatically added to the list of its parameters,
and will appear, e.g.

mindspore.ParameterTuple Inherited from tuple, ParameterTuple is used to save multiple pa-
rameter.

mindspore.Parameter

class mindspore.Parameter (default_input, name=None, requires_grad="True, layerwise_parallel=False,
parallel_optimizer="True, storage_format=", device=None)
Parameter is a Tensor subclass, when they are assigned as Cell attributes they are automatically added to the list of its parameters,
and will appear, e.g. in cell.get_parameters() iterator.

Note:

* When using AutoParallel(cell) to enable parallel mode, if init Parameter by a Tensor, the type of Parameter will be Tensor.
Tensor will save the shape and type info of a tensor with no memory usage.

* The shape can be changed while compiling for auto-parallel. Call init_data will return a Tensor Parameter with initialized
data.

* If there is an operator in the network that requires part of the inputs to be Parameter, then the Parameters as this part of the
inputs are not allowed to be cast.

* Give each Parameter a unique name to facilitate subsequent operations and updates. If there are two or more Parameter
objects with the same name in a network, will be prompted to set a unique name when defining.

* When directly printing a Parameter, you cannot view the actual values contained inside it. You need to use the Parame-
ter.asnumpy() method to access the actual values.
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Parameters

e default_input (Union[Tensor, int, float, numpy.ndarray, 1ist])—Parameter data, to ini-
tialize the parameter data.

* name (st r)—Name of the parameter. Default: None . If two or more Parameter objects with the same name exist in
a network, you will be prompted to set a unique name when defining them.

1) If the parameter is not given a name, the default name is its variable name. For example, the name of param_a below
is name_a, and the name of param_b is the variable name param_b.

self.param_a = Parameter (Tensor([1], ms.float32), name="name_a")
self.param_b = Parameter (Tensor([2], ms.float32))

2) If parameter in list or tuple is not given a name, will give it a unique name. For example, the names of parameters
below are Parameter$1 and Parameter$2.

self.param_list = [Parameter (Tensor ([3], ms.float32)),
Parameter (Tensor ([4], ms.float32))]

3) If the parameter is given a name, and the same name exists between different parameters, an exception will be thrown.
For example, "its name 'name_a' already exists." will be thrown.

self.param_a = Parameter (Tensor([1], ms.float32), name="name_a")
self.param_tuple = (Parameter (Tensor ([5], ms.float32), name="name_a"),
Parameter (Tensor ([6], ms.float32)))

4) If a parameter appear multiple times in list or tuple, check the name of the object only once. For example, the
following example will not throw an exception.

self.param_a = Parameter (Tensor([1], ms.float32), name="name_a")
self.param_tuple = (self.param_a, self.param_a)

* requires_grad (bool) —True if the parameter requires gradient. Default: True .

* layerwise_parallel (bool) —When layerwise_parallel is true in data/hybrid parallel mode, broadcast and gra-
dients communication would not be applied to the Parameter. Default: False .

e parallel_optimizer (bool)-Itis used to filter the weight shard operation in parallel mode. It works only when
enable parallel optimizer in mindspore.parallel.auto_parallel.AutoParallel.hsdp (). Default:
True.

* storage_format (str) —Only Ascend device target is supported. It is used to specify the format of the weight
loaded to the device. By default, the format is not changed. The optional values are "FRACTAL_NZ" , "NC1HWCQO"
, "FRACTAL_Z" , etc. Default: "" .

* device (str)—Only Ascend device target is supported. It is used to specify the device which the parameter is stored.
By default, the parameter will be stored on NPU while computing. When the device is specified as "CPU", the parameter
will be loaded into the device when it needs to be used, and unloaded to the CPU after use. It takes effext only when
memory_offload is "ON", jit_level isnot "02" and memory_optimize_level is 00 in mindspore.set_context ().
Less device memory is needed when device is specified as "CPU".
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Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Parameter, Tensor, ops, nn
>>>
>>> class Net (nn.Cell):
def _ init_ (self):

super (Net, self).__init__ ()

self.matmul = ops.MatMul ()

self.weight = Parameter (Tensor (np.ones((1, 2)), mindspore.float32), name="w", .
—requires_grad=True)

def construct(self, x):

out = self.matmul (self.weight, x)

return out
>>> net = Net ()
>>> x = Tensor (np.ones((2, 1)), mindspore.float32)
>>> print (net (x))
[[2.1]
>>> net.weight.set_data (Tensor (np.zeros((1, 2)), mindspore.float32))
>>> print (net (x))

[[0.]]
add_pipeline_stage (stage)
Add a pipeline stage to the parameter.
Parameters
stage (int) —The pipeline stage to be added.
Raises
TypeError —If stage is not a positive number or not int type.

property cache_enable
Return whether the parameter is cache enable.

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.cache_enable=True

>>> x.cache_enable

True

property cache_shape
Return the cache shape corresponding to the parameter if use cache.
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Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.cache_enable=True

>>> x.cache_shape=[1, 2]

>>> x.cache_shape

(1, 2]

clone (init="same'")

Clone the parameter.
Parameters

init (Union[Tensor, str, numbers.Number ]) —Initialize the shape and dtype of the parameter. If init is a
Tensor or numbers. Number, clone a new parameter with the same shape and dtype, and the data of the new parameter
will be set according to init. If init is a str, the init should be the alias of the class inheriting from Initializer. For example,
if init is ' same ', clone a new parameter with the same data, shape, and dtype. Default: ' same'.

Returns

Parameter, a new parameter.

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> y = x.clone ()

property comm_fusion

Get the fusion type (int) for communication operators corresponding to this parameter.

When using AutoParallel(cell) to enable parallel mode, some communication operators used for parameters or gradients
aggregation are inserted automatically. The value of comm_fusion must be greater than or equal to 0. When the value of
comm_fusion is 0 , operators will not be fused together.

Examples

>>> from mindspore import Tensor, Parameter
>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.comm_fusion = 3

>>> x.comm_fusion

3

copy ()

Copy the parameter.
Returns

Parameter, a new parameter.
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Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> y = x.copy ()

property data

Return the parameter object.

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array ([[1, 2], [3, 411, dtype=np.float32)), name="paramn")
>>> x.data

Parameter (name=param, shape=(2, 2), dtype=Float32, requires_grad=True)

init_data (layout=None, set_sliced=False)

Initialize the parameter's data.
Parameters

* layout (Union[None, tuple])—The parameter's layout info. layout [dev_mat, tensor_map, slice_shape,
filed_size, uniform_split, opt_shard_group]. Default: None. It's not None only when using AutoParallel(cell) to
enable parallel mode.

dev_mat (list(int)): The parameter's device matrix.

tensor_map (list(int)): The parameter's tensor map.

slice_shape (list(int)): The parameter's slice shape.

filed_size (int): The parameter's filed size.

uniform_split (bool): Whether the parameter is split evenly.

opt_shard_group (str): The group of the parameter while running optimizer parallel.
e set_sliced (bool) —True if the parameter is set sliced after initializing the data. Default: False.
Returns

Parameter, the Parameter after initializing data. If current Parameter was already initialized before, returns the same
initialized Parameter.

Raises
* RuntimeError —If it is from Initializer, and parallel mode has changed after the Initializer created.
* ValueError —If the length of the layout is less than 6.

» TypeError —If layout is not tuple.
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Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array ([[1, 2], [3, 4]], dtype=np.float32)), name="param")
>>> x.init_data ()

property inited_param
Get the new parameter after call the init_data.

Default is a None, If self is a Parameter without data, after call the init_data the initialized Parameter with data will be
recorded here.

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.inited_param

property key
Return the parameter unique key.

Examples

>>> from mindspore import Tensor, Parameter
>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.key = 2

>>> x.key

2

property layerwise_parallel
Get the layerwise parallel status(bool) of the parameter.

When layerwise_parallel is True in DATA_PARALLEL and HYBRID_PARALLEL parallel mode, broadcast and gradients
communication would not be applied to parameters.

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.layerwise_parallel = True

>>> x.layerwise_parallel

True

property name
Get the name of the parameter.
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Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.name = "paraml"

>>> xX.name

'paraml’

property parallel_optimizer
Get the optimizer parallel status(bool) of the parameter.

When using AutoParallel(cell) to enable parallel mode, it is used to filter the weight shard operation. It works only when
enable parallel optimizer in mindspore.parallel.auto_parallel.AutoParallel.hsdp().

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.parallel_optimizer = True

>>> x.parallel_optimizer

True

property parallel_optimizer_comm_ recompute
Get the communication recompute status(bool) of optimizer parallel for the parameter.

When using AutoParallel(cell) to enable parallel mode, and applying parallel optimizer, some mindspore.ops.
AllGather operators used for parameters gathering are inserted automatically. It is used to control the recompute attr for
those mindspore.ops.AllGather operators.

Note:
¢ Only Graph mode is supported.

* Itis recommended to use cell.recompute(parallel_optimizer comm_recompute=True/False) to configure the AllGather
operators introducing by parallel optimizer rather than using this interface directly.

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.parallel_optimizer_comm_recompute = True

>>> x.parallel_optimizer_comm_recompute

True

register_hook (hook_fn)
For details, please refer to mindspore. Tensor.register_hook ().

property requires_grad
Return whether the parameter requires gradient.
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Examples

>>> from mindspore import Tensor, Parameter
>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.requires_grad = True

>>> x.requires_grad

True

set_data (data, slice_shape=False)
Set Parameter's data.

Parameters
e data (Union[Tensor, int, float])—New data.

* slice_shape (bool)—If slice the parameter is set to True, the shape consistency will not be checked. Default:
False. When slice_shape is True, and the shapes are not consistent, a ValueError will be thrown.

Returns

Parameter, the parameter after set data.

Examples

>>> from mindspore import Tensor, Parameter
>>> import numpy as np

>>> x = Parameter (Tensor (np.array ([[1, 2], [3, 4]], dtype=np.float32)), name="param")
>>> x.set_data(Tensor (np.array ([[6, 6], [6, 6]], dtype=np.float32)))
Parameter (name=param, shape=(2, 2), dtype=Float32, requires_grad=True)

set_param_ps (init_in_server=False)
Set whether the trainable parameter is updated by parameter server and whether the trainable parameter is initialized on
server.

Note: It only works when a running task is in the parameter server mode. It is supported only in graph mode.

Parameters
init_in_server (bool) —Whether trainable parameter updated by parameter server is initialized on server. Default:

False.

property sliced
Get slice status of the parameter.
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Examples

>>> from mindspore import Tensor, Parameter
>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.sliced = True

>>> x.sliced

True

property unique
Whether the parameter is already unique or not.

Examples

>>> from mindspore import Tensor, Parameter
>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x.unique = True
>>> x.unique
True
value ()

Return the value of parameter object.

Examples

>>> from mindspore import Tensor, Parameter

>>> import numpy as np

>>> x = Parameter (Tensor (np.array([1l, 2], dtype=np.float32)), name="param")
>>> x_value = x.value ()

>>> print (x_value)

[1. 2.]

mindspore.ParameterTuple

class mindspore.ParameterTuple
Inherited from tuple, ParameterTuple is used to save multiple parameter.

Note: It is used to store the parameters of the network into the parameter tuple collection.

Examples

>>> from mindspore import Tensor, Parameter, ParameterTuple

>>> import numpy as np

>>> x = Parameter (Tensor (np.array ([[1, 2], [3, 411, dtype=np.float32)), name="param")
>>> y = Parameter (Tensor (np.array([[5, 61, [7, 811, dtype=np.float32)), name="paraml")
>>> pt = ParameterTuple([x, y])

>>> ptl = pt.clone(prefix="new")

196 Chapter 1. mindspore



MindSpore APl Documentation, Release r2.6.0

clone (prefix, init='same’)
Clone the parameters in ParameterTuple element-wisely to generate a new ParameterTuple.

Parameters

* prefix (str)Namespace of parameter, the prefix string will be added to the names of parameters in parame-
tertuple.

e init (Union[Tensor, str, numbers.Number ])—Clone the shape and dtype of Parameters in Param-
eterTuple and set data according to init. Default: ' same'.

— If init is a Tensor , set the new Parameter data to the input Tensor.

— If init is a str, data will be set according to the initialization method of the same name in the Initializer. When it
is 'same', the new Parameter will have the same value with the original Parameter.

— If init is numbers. Number , set the new Parameter data to the input number.
Returns

Tuple, the new Parameter tuple.

1.1.3 DataType

mindspore.dtype Data type for MindSpore.

mindspore.dtype_to_nptype Convert MindSpore dtype to numpy data type.

mindspore.dtype_to_pytype Convert MindSpore dtype to python data type.

mindspore.pytype_to_dtype Convert python type to MindSpore type.

mindspore.get_py_obj_dtype Get the MindSpore data type, which corresponds to python type
or variable.

mindspore.QuantDtype An enum for quant datatype, contains INTI/ ~ INT16, UINTI ~
UINTI6.

mindspore.common.np_dtype Numpy data type for MindSpore.

mindspore.dtype

class mindspore.dtype
Data type for MindSpore.

The actual path of dtype is /mindspore/common/dtype.py. Run the following command to import the package:

from mindspore import dtype as mstype
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Basic Data Type

MindSpore supports the following base data types:

Other Type

Definition Description
mindspore.int8,mindspore.byte 8-bit integer
mindspore.intl16,mindspore.short 16-bit integer
mindspore.int32 ,mindspore.intc 32-bit integer
mindspore.int64 ,mindspore.intp 64-bit integer
mindspore.uint8,mindspore.ubyte unsigned 8-bit integer
mindspore.uintl6,mindspore.ushort unsigned 16-bit integer
mindspore.uint32,mindspore.uintc unsigned 32-bit integer
mindspore.uint64 ,mindspore.uintp unsigned 64-bit integer
mindspore.floatl6,mindspore.half 16-bit floating-point number
mindspore.float32,mindspore.single | 32-bit floating-point number
mindspore.float64 ,mindspore.double | 64-bit floating-point number
mindspore.bfloatl6 16-bit brain-floating-point number
mindspore.complex64 64-bit complex number
mindspore.complex128 128-bit complex number

For other defined types, see the following table.

Type Description

tensor MindSpore's tensor type. Data format uses NCHW. For details, see tensor.

bool_ Boolean True or False.

int_ Integer scalar.

uint Unsigned integer scalar.

float_ Floating-point scalar.

complex Complex scalar.

number Number, including int_ ,uint , float_, complex and bool_ .

list_ List constructed by tensor ,suchas List [TO, T1, ..., Tn] , where the element Ti can be of different types.

tuple_ Tuple constructed by tensor , such as Tuple [TO, T1, ..., Tn] , where the element Ti can be of different
types.

function Function. Return in two ways, when function is not None, returns Func directly, the other returns Func(args:
List[TO,T1,:--,Tn], retval: T) when function is None.

type_type | Type definition of type.

type_none | No matching return type, corresponding to the t ype (None) in Python.

sym-— The value of a variable is used as a key of the variable in env_type .

bolic_key

env_type | Used to store the gradient of the free variable of a function, where the key is the symbolic_key of the free
variable's node and the value is the gradient.

198 Chapter 1. mindspore


https://www.gitee.com/mindspore/mindspore/blob/v2.6.0/mindspore/python/mindspore/common/tensor.py

MindSpore APl Documentation, Release r2.6.0

Type conversion rules

When some inputs of an operator are required to have the same target type, type promotion will be automatically performed according
to the type conversion rules. If these inputs have types of different sizes and categories (where complex > float > int > bool
), they will be promoted a type with sufficient size and category.

For the type conversion rules between Tensor and Tensor, please refer to the following table. The first row and the first column in the table
both represent the types of the input Tensor, and the corresponding position in the table represents the type of the output Tensor. —
indicates that no type promotion will be performed.

For convenience of description, bool__ is used in the table to refer to mindspore.bool_, int8 is used to refer to mindspore.
int8, and so on.

Ten- | bool | int8 [ int16] int32] int64 | uint8| uint16 uint32 uint64 ﬂoat16bﬂoat1ﬂoat32ﬂoat64com-Lcom-

sor plex64 plex128

and

Ten-

sor

bool_| bool]| int8| intl6 int32 int64 uint$ uintl@int3uinté4float et loatllmat I oatlt dm—| com—
plex64plex]28

int8 int8| int8| int1¢ int32 int64 intlé - - - float If loatfllwat 32 oat 6om—| com—
plex64plex]28

intl6 | int16é intl16 intl1é int32 int64 intl6 — - - float If loatfllwat 3 oat dbom— | com—
plex64plex]28

int32 | int32 int32 int32 int32 int64 int32 - - - floatIf loatfllwat 3 oat bom— | com—
plex64plex]28

int6d | int64 int64 int64 int64 int64 int64 — - - float & loatfllwat 3 oat aom— | com—
plexb4plex]128

uint8 | uint$ int16¢ int16 int32 int64 uint® — - - float I loatfllwat 3 oat aom—| com—
plex64plex]28

uintl§ uint]6- - - - - uintl6- - - - - - - -

uint32 uint32- - - - - - uint32- - - - - - -

uint64 uint 64 - - - - - - uint 64- - - - - -

floatl6 floatlfdloat ifdloat ifdloat ifdloat Ifaloat 16 - - floatlfdoat 3l oat Il oat @om—| com—
plexb4plex]128

bfloat16b £ 1 oatdfdl oatdfdl oatdfdl oatdfal oatdfdl oat1 6 - - floatIfloatfllat 3 oat Gdom—| com—
plex64plex]28

float32 float3loat3oatIRoatIoatI oat 32 - - float3Ploat3loat Il oat @om—| com—
plex64plex]28

float64 float @l oatadloat 6dloat6dloat 64l oat 64 - - floatdloat @l oat @l oat aom—| com—
plexl1i8lex]28

com- | com-| com—| com-| com—| com—| com—| — - - com—| com-| com—| com—| com—| com-

plex64 plexbbdlexbdbplexbhplexbdplexbdplexbd plexbdhlexbhplexblex]FBlexb4plex]128

com- | com—| com—| com—| com—| com—| com—| — - - com—| com—-| com—| com—| com—| com-

plex128plex]1afBlex]1dBex]dBex] 3B ex1 3B ex128 plexlZf8lex]1iBlex]ZBlex]dB ex]1dBlex]128

For the type conversion rules between Number and Tensor, please refer to the following table. The first row in the table indicates the
type of the input Number, and the first column indicates the types of input Tensor. The corresponding position in the table represents
the type of the output Tensor. — indicates that no type promotion will be performed.
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Number and Tensor bool int float

bool_ bool_ inte64 float32
int8 int38 int8 float32
intl6 intl16 intl6 float32
int32 int32 int32 float32
int64 int64 int64 float32
uint8 uint8 uint8g float32
uintl6 uintl6 - -

uint32 uint32 - -

uint64 uint64 - -

float16 floatl6 float16 floatl6
bfloat16 bfloatlo6 bfloatl6 bfloatlo6
float32 float32 float32 float32
float64 float64 float64 float64
complex64 complex64 complex64 complex64
complex128 complex128 complex128 complex128

mindspore.dtype_to_nptype

mindspore.dtype_to_nptype (fype_)

Convert MindSpore dtype to numpy data type.

Parameters

type_ (mindspore.dtype) -MindSpore's dtype.

Returns

The data type of numpy.

Examples

>>> import mindspore as ms
>>> ms.dtype_to_nptype (ms.int8)

<class 'numpy.int8'>

mindspore.dtype_to_pytype

mindspore.dtype_to_pytype (fype_)

Convert MindSpore dtype to python data type.

Parameters

type_ (mindspore.dtype) —MindSpore's dtype.

Returns

Type of python.
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Examples

>>> import mindspore as ms

>>> out = ms.dtype_to_pytype (ms.bool_)
>>> print (out)

<class 'bool'>

mindspore.pytype_to_dtype
mindspore.pytype_to_dtype (0bj)
Convert python type to MindSpore type.
Parameters
obj (t ype) —A python type object.
Returns
Type of MindSpore type.
Raises

NotImplementedError —If the python type cannot be converted to MindSpore type.

Examples

>>> import mindspore as ms

>>> out = ms.pytype_to_dtype (bool)
>>> print (out)

Bool

mindspore.get_py_obj_dtype
mindspore.get_py_obj_dtype (0bj)
Get the MindSpore data type, which corresponds to python type or variable.
Parameters
obj (t ype) —An object of python type, or a variable of python type.
Returns

Type of MindSpore type.

Examples

>>> import mindspore as ms
>>> ms.get_py_obj_dtype (1)
mindspore.int64
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mindspore.QuantDtype
class mindspore.QuantDtype
An enum for quant datatype, contains INTI ~ INT16, UINTI ~ UINTI6.

QuantDtype is defined in dtype.py , use command below to import:

from mindspore import QuantDtype

Tutorial Examples:
¢ Quantization algorithm in Golden Stick
value ()
Return value of QuantDtype. This interface is currently used to serialize or deserialize QuantDtype primarily.
Returns

An int as value of QuantDtype.

Examples

>>> from mindspore import QuantDtype
>>> print (QuantDtype.INT8.value ())

7

>>> print (QuantDtype.UINT16.value ())
115

mindspore.common.np_dtype

class mindspore.common.np_dtype
Numpy data type for MindSpore.

The actual path of np_dtype is /mindspore/common/np_dtype.py. Run the following command to import the pack-
age:

from mindspore.common import np_dtype

* Numeric Type

Type | Description

bfloatThé bfloat16 data type under NumPy. This type is only used to construct Tensor of type bfloat16, and
does not guarantee the full computing power under Numpy. Takes effect only if the version of Numpy at runtime
is not less than the version of Numpy at compilation.
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1.2 Context

mindspore.

set_device

Set device target and device id for running environment.

mindspore.

get_current_device

Get device target and device id in the current running environ-
ment.

mindspore.

set_deterministic

Enables or disables deterministic computing.

mindspore.

set_context

Set context for running environment, this interface will be depre-
cated in future versions, and its parameter-related functionalities
will be provided through new APIs.

mindspore.

get_context

Get context attribute value according to the input key, this api will
be deprecated and removed in future versions, please use mind-—
spore.get_current_device () instead.

mindspore.

set _auto_parallel_context

Set auto parallel context, this api will be deprecated and re-
moved in future versions, please use the api mindspore.
parallel.auto_parallel.AutoParallel instead.

mindspore.

get _auto_parallel_context

Get auto parallel context attribute value according to the key, this
api will be deprecated and removed in future versions.

mindspore.

reset _auto_parallel_context

Reset auto parallel context attributes to the default values, this
api will be deprecated and removed in future versions, please
use the api mindspore.parallel.auto_parallel.
AutoParallel instead.

mindspore.

ParallelMode

Parallel mode options.

mindspore.

set_ps_context

Set parameter server training mode context, this api will be dep-
recated and removed in future versions.

mindspore.

get_ps_context

Get parameter server training mode context attribute value ac-
cording to the key, this api will be deprecated and removed in
future versions.

mindspore.

reset_ps_context

Reset parameter server training mode context attributes to the
default values, this api will be deprecated and removed in future
versions.

mindspore.

set_algo_parameters

Set parameters in the algorithm for parallel strategy searching.

mindspore.get_algo_parameters Get the algorithm parameter config attributes.
mindspore.reset_algo_parameters Reset the algorithm parameter attributes.
mindspore.set_offload_context Configure heterogeneous training detailed parameters to adjust

the offload strategy, this api will be deprecated and removed in
future versions.

mindspore.

get_offload_context

Gets the offload configuration parameters, this api will be depre-
cated and removed in future versions.

1.2.1 mindspore.set_device

mindspore.set_device (device_target, device_id=None)
Set device target and device id for running environment.

Note:

* The device_target must be set in the ["CPU", "GPU", "Ascend"], there is no default value.

 Suggest setting device_target and device_id before calling mindspore.communication.init ().
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Parameters
* device_target (str)—The target device to run, only support "Ascend", "GPU", and "CPU".

e device_id (int, optional)-ID of the target device, the value must be in [0, device_num_per_host-1], where
device_num_per_host refers to the total number of devices on the host. Default: None . The frame will set different
default behaviours according to the scenario: if it is a single-card scenario, the frame will be set to 0. In a distributed sce-
nario where msrun is started, the framework will automatically negotiate the available device_id values. In a distributed
scenario with other startup methods, the frame is set to 0.

Examples

>>> import mindspore as ms
>>> ms.set_device ("Ascend", 1)

1.2.2 mindspore.get_current_device

mindspore.get_current_device ()

Get device target and device id in the current running environment.

Examples

>>> import mindspore as ms
>>> ms.set_device ("Ascend", 1)
>>> ms.get_current_device ()
('"Ascend', 1)

>>> ms.get_current_device () .device_target
'Ascend’

>>> ms.get_current_device () .device_id

1

1.2.3 mindspore.set_deterministic

mindspore.set_deterministic (deferministic)

Enables or disables deterministic computing.

When deterministic computing is enabled, the same output is generated if an operator is executed for multiple times with the same
hardware and input.This often slows down operator execution. In distributed scenario, we suggest user to set deterministic mode
before calling mindspore.communication.init () toenable deterministic operation for communication operators in the
global communication group.

The framework not enabled deterministic computation by default.
Parameters

deterministic (bool)—Whether to enable deterministic computing.
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Examples

>>> import mindspore as ms
>>> ms.set_deterministic (True)

1.2.4 mindspore.set_context

mindspore.set_context (**kwargs)
Set context for running environment, this interface will be deprecated in future versions, and its parameter-related functionalities
will be provided through new APIs.

Parameters
¢ mode (int) ~GRAPH_MODE(0) or PYNATIVE_MODE(1). Default PYNATIVE_MODE .

e device_id (int) —ID of the target device. Default 0 . This parameter will be deprecated and removed in future
versions. Please use the api mindspore.set_device () instead.

* device_target (str) —The target device to run, support "Ascend", "GPU", and "CPU". This parameter will
be deprecated and removed in future versions. Please use the api mindspore. set_device () instead.

* deterministic (str) —Deterministic computation of operators. Default "OFF" . This parameter will be depre-
cated and removed in future versions. Please use the api mindspore. set_deterministic () instead.

* max_call_depth (int)—The maximum depth of function call. Default 1000 . This parameter will be deprecated
and removed in a future version. Please use the api mindspore.set_recursion_limit () instead.

* variable_memory_max_size (str)—This parameter will be deprecated and removed in future versions. Please
use the api mindspore. runtime.set_memory () instead.

* mempool_block_size (str)—Set the size of the memory pool block for devices. Default " 1GB" . This parameter
will be deprecated and removed in future versions. Please use the api mindspore. runtime.set_memory ()
instead.

* memory_optimize_level (str)—The memory optimize level. Default "O0". This parameter will be deprecated
and removed in future versions. Please use the api mindspore. runtime.set_memory () instead.

* max_device_memory (st r)—Set the maximum memory available for devices. Default "1024GB" . This parame-
ter will be deprecated and removed in future versions. Please use the api mindspore. runtime.set_memory ()
instead.

* pynative_synchronize (bool) ~Whether to enable synchronous execution of the device in PyNative mode.
Default False . This parameter will be deprecated and removed in future versions.Please use the api mindspore.
runtime.launch_blocking () instead.

e compile_cache_path (st r) —Path to save the compile cache. Default " . ". This parameter will be deprecated
and removed in a future version. Please use the environment variable MS_COMPILER_CACHE_PATH instead.

* inter op_parallel_num (int) —The thread number of op parallel at the same time. Default O . This
parameter will be deprecated and removed in future versions. Please use the api mindspore.runtime.
dispatch_threads_num () instead.

* memory_offload (str) —Whether to enable the memory offload function. Default "OFF" . This parameter will
be deprecated and removed in future versions. Please use the api mindspore.nn.Cell.offload () instead.

e disable_format_transform (bool) —Whether to disable the automatic format transform function from
NCHW to NHWC. Default False . This parameter will be deprecated and removed in future versions. Please use the
related parameter of mindspore. jit () instead.
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jit_syntax_level (int)—SetJIT syntax support level. Default LAX . This parameter is deprecated and removed
in future versions. Please use the related parameter of mindspore. jit () instead.

jit_config (dict) —Set the global jit config for compile. This parameter is deprecated and removed in future
versions. Please use the related parameter of mindspore. jit () instead.

exec_order (st r)—The sorting method for operator execution. This parameter is deprecated and removed in future
versions. Please use the related parameter of mindspore. jit () instead.

op_timeout (int)—Set the maximum duration of executing an operator in seconds. Default 900 . This parameter
will be deprecated and removed in future versions. Please use the api mindspore.device context.ascend.
op_debug.execute_timeout () instead.

aoe_tune_mode (str) ~AOE tuning mode. This parameter will be deprecated and removed in future versions.
Please use the api mindspore.device context.ascend.op_tuning.aoe_tune_mode () instead.

aoe_config (dict) —AOE-specific parameters. This parameter will be deprecated and removed in future versions.
Please use the api mindspore.device_context.ascend.op_tuning.aoe_job_type () instead.

runtime_num_threads (int)—The thread pool number of cpu kernel used in runtime. Default 30 . This param-
eter will be deprecated and removed in future versions. Please use the api mindspore.device_context.cpu.
op_tuning.threads_num () instead.

save_graphs (bool or int)—Whether to save intermediate compilation graphs. Default 0 . This parameter will
be deprecated and removed in a future version. Please use the environment variable MS_DEV_SAVE_GRAPHS instead.

save_graphs_path (st r) —Path to save graphs. Default " . ". This parameter will be deprecated and removed in
a future version. Please use the environment variable MS_DEV_SAVE_GRAPHS_PATH instead.

precompile_only (bool) —“Whether to only precompile the network. Default False . This parameter will
be deprecated and removed in a future version. Please use the environment variable MS_DEV_PRECOMPILE_ONLY
instead.

enable_compile_cache (bool) ~Whether to save or load the compiled cache of the graph. Default False
. This is an experimental prototype that is subject to change and/or deletion. This parameter will be deprecated and
removed in a future version. Please use the environment variable MS_COMPILER CACHE_ENABLE instead.

ascend_config (dict) —Set the parameters specific to Ascend hardware platform.

— precision_mode (str): Mixed precision mode setting. Default "force_fpl6" . This parameter will be dep-
recated and removed in future versions. Please use the api mindspore.device context.ascend.
op_precision.precision_mode () instead.

— jit_compile (bool): Whether to select online compilation. This parameter will be deprecated and removed in future
versions. Please use the api mindspore.device_context.ascend.op_tuning.op_compile () in-
stead.

— matmul_allow_hf32 (bool): Whether to convert FP32 to HF32 for Matmul operators. Default False. This param-
eter will be deprecated and removed in future versions. Please use the api mindspore.device_context.
ascend.op_precision.matmul_allow_hf32 () instead.

— conv_allow_hf32 (bool): Whether to convert FP32 to HF32 for Conv operators. Default True. This parameter will
be deprecated and removed in future versions. Please use the api mindspore.device context.ascend.
op_precision.conv_allow_hf32 () instead.

— op_precision_mode (str): Path to config file of op precision mode. This parameter will be deprecated and re-
moved in future versions. Please use the api mindspore.device context.ascend.op_precision.
op_precision_mode () instead.

— op_debug_option (str): Enable debugging options for Ascend operators. This parameter will be deprecated and
removed in future versions. Please use the api mindspore.device context.ascend.op_debug.
debug_option () instead.
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— ge_options (dict): Set options for CANN. This parameter will be deprecated and removed in future versions. Please
use the related parameter of mindspore. jit () instead.

— atomic_clean_policy (int): The policy for cleaning memory occupied by atomic operators in the network. Default 1
represents that memory is not cleaned centrally, O represents that memory is cleaned centrally. This parameter will
be deprecated and removed in future versions. Please use the related parameter of mindspore. jit () instead.

— exception_dump (str): Enable Ascend operator exception dump. Default "2" . This parameter has been
deprecated and removed. Please use the api mindspore.device context.ascend.op_debug.
aclinit_config () instead.

— host_scheduling_max_threshold(int): The max threshold to control whether the dynamic shape process is used
when run the static graph. Default 0 . This parameter will be deprecated and removed in future versions. Please
use the related parameter of mindspore. jit () instead.

— parallel_speed_up_json_path(Union[str, None]): The path to the parallel speed up json file. This parameter will be
deprecated and removed in future versions. Please use the api mindspore.parallel.auto_parallel.
AutoParallel.transformer_opt () instead.

— hccl_watchdog (bool): Enable a thread to monitor the failure of collective communication. Default True .
gpu_config (dict) —Set the parameters specific to gpu hardware platform. It is not set by default.

— conv_fprop_algo (str): Specifies convolution forward algorithm. Default "normal" . This parameter will
be deprecated and removed in future versions. Please use the api mindspore.device_context.gpu.
op_tuning.conv_fprop_algo () instead.

— conv_dgrad_algo (str): Specifies convolution data grad algorithm. Default "normal" . This parameter will
be deprecated and removed in future versions. Please use the api mindspore.device context.gpu.
op_tuning.conv_dgrad_algo () instead.

— conv_wgrad_algo (str): Specifies convolution filter grad algorithm. Default "normal" . This parameter will
be deprecated and removed in future versions. Please use the api mindspore.device_context.gpu.
op_tuning.conv_wgrad_algo () instead.

— conv_allow_tf32 (bool): Controls to allow Tensor core TF32 computation on CUDNN. Default True. This param-
eter will be deprecated and removed in future versions. Please use the api mindspore.device_context.
gpu.op_precision.conv_allow_tf32 () instead.

— matmul_allow_tf32 (bool): Controls to allow Tensor core TF32 computation on CUBLAS. Default False.
This parameter will be deprecated and removed in future versions. Please use the api mindspore.
device_context.gpu.op_precision.matmul_allow_tf32 () instead.

print_file_path (st r)—This parameter will be deprecated and removed in future versions.
env_config_path (st r) —This parameter will be deprecated and removed in future versions.

debug_level (int)—This parameter will be deprecated and removed in future versions.
reserve_class_name_in_scope (bool) —This parameter will be deprecated and removed in future versions.
check_bprop (bool) —This parameter will be deprecated and removed in future versions.
enable_reduce_precision (bool) —This parameter will be deprecated and removed in a future versions.
grad_for_scalar (bool) —This parameter will be deprecated and removed in future versions.

support_binary (bool) —Whether to support run .pyc or .so in graph mode.
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Examples

>>> import mindspore as ms

>>> ms
>>> ms

>>> ms
>>> ms
>>> ms
>>> ms

.set_context (mode=ms.PYNATIVE_MODE)
.set_context (precompile_only=True)
>>> ms.

set_context (device_target="Ascend")

.set_context (device_1id=0)

.set_context (save_graphs=True, save_graphs_path="./model.ms")
.set_context (enable_reduce_precision=True)

.set_context (reserve_class_name_in_scope=True)

>>> ms.set_context (variable_memory_max_size="6GB")
>>> ms.set_context (aoe_tune_mode="online")
>>> ms.set_context (aoe_config={"job_type": "2"})

>>> ms

>>> ms
>>> ms
>>> ms
>>> ms

>>> ms

>>> ms
>>> ms

>>> ms

.set_context (check_bprop=True)
>>> ms.

set_context (max_device_memory="3.5GB")

.set_context (mempool_block_size="1GB")
.set_context (print_file_path="print.pb")
.set_context (max_call_depth=80)

.set_context (env_config_path="./env_config.json")
>>> ms.

set_context (grad_for_scalar=True)

.set_context (enable_compile_cache=True, compile_cache_path="./cache.ms")
.set_context (pynative_synchronize=True)

.set_context (runtime_num_threads=10)

>>> ms.
>>> ms.

set_context (inter_op_parallel_num=4)
set_context (disable_format_transform=True)

.set_context (memory_optimize_level="'00")

>>> ms.set_context (memory_offload="'ON")
>>> ms.set_context (deterministic='0ON")
>>> ms.set_context (ascend_config={"precision_mode": "force_fpl6", "jit_compile": True,
. "atomic_clean_policy": 1, "op_precision_mode": "./op_precision_config_file
L>"l
"op_debug_option": "oonm",
"ge_options": {"global": {"ge.opSelectImplmode": "high_precision"},
"session": {"ge.exec.atomicCleanPolicy": "O"}}})
>>> ms.set_context (jit_syntax_level=ms.STRICT)
>>> ms.set_context (debug_level=ms.context .DEBUG)
>>> ms.set_context (gpu_config={"conv_fprop_algo": "performance", "conv_allow_tf32": True,
C . "matmul_allow_t£f32": True})
>>> ms.set_context (jit_config={"jit_level": "0O0"})

>>> ms

.set_context (exec_order="bfs")

1.2.5 mindspore.get_context

mindspore.get_context (antr_key)

Get context attribute value according to the input key, this api will be deprecated and removed in future versions, please use

mindspore.get_current_device () instead.
If some attributes are not set, they will be automatically obtained.
Parameters
attr_key (str)—The key of the attribute.
Returns
Object, The value of given attribute key.

Raises
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ValueError —If input key is not an attribute in context.

Examples

>>> import mindspore as ms
>>> ms.get_context ("device_target")
>>> ms.get_context ("device_id")

1.2.6 mindspore.set_auto_parallel_context

mindspore.set_auto_parallel_context (**kwargs)
Set auto parallel context, this api will be deprecated and removed in future versions, please use the api mindspore.parallel.
auto_parallel.AutoParallel instead.

Note: CPU only support data parallel.

Some configurations are parallel mode specific, see the below table for details:

Parameters

¢ device_num (int) —Available device number, the value must be in [1, 4096]. Default: 1 .

e global_rank (int)—Global rank id, the value must be in [0, 4095]. Default: O .

Common

AUTO_PARALLEL

device_num

gradient_fp32_sync

global_rank

loss_repeated_mean

gradients_mean

search_mode

parallel_mode

parameter_broadcast

all_reduce_fusion_config

strategy_ckpt_load_file

enable_parallel_optimizer

strategy_ckpt_save_file

parallel_optimizer_config

dataset_strategy

enable_alltoall

pipeline_stages

pipeline_config

auto_parallel_search_mode

force_fp32_communication

pipeline_result_broadcast

comm_fusion

strategy_ckpt_config

group_ckpt_save_file

auto_pipeline

dump_local_norm

dump_local_norm_path

dump_device_local_norm
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e gradients_mean (bool) ~Whether to perform mean operator after allreduce of gradients. "stand_alone" do not
support gradients_mean. Default: False .

* gradient_£fp32_sync (bool) —Run allreduce of gradients in fp32. "stand_alone", "data_parallel" and "hy-
brid_parallel” do not support gradient_fp32_sync. Default: True .

* loss_repeated_mean (bool) —calculation is repeated. Default: True .

* parallel_mode (str) —There are five kinds of parallel modes, "stand_alone" , "data_parallel" ,
"hybrid_parallel", "semi_auto_parallel" and "auto_parallel" . Note the pynative mode only
supports the "stand_alone" and "data_parallel" mode. Default: "stand_alone" .

stand_alone: Only one processor is working.

data_parallel: Distributes the data across different processors.

hybrid_parallel: Achieves data parallelism and model parallelism manually.

semi_auto_parallel: Achieves data and model parallelism by setting parallel strategies.

auto_parallel: Achieving parallelism automatically.

* search_mode (str) —There are three kinds of shard strategy search modes: "recursive_programming
", "sharding_propagation" and "dynamic_programming" (Not recommended). Only works in
"auto_parallel" mode. Default: "recursive_programming" .

— recursive_programming: Recursive programming search mode. In order to obtain optimal performance, it is rec-
ommended that users set the batch size to be greater than or equal to the product of the number of devices and the
number of multi-copy parallelism.

— sharding_propagation: Propagate shardings from configured ops to non-configured ops. Dynamic shapes are not
supported currently.

— dynamic_programming: Dynamic programming search mode.

* auto_parallel_search_mode (str) —This is the old version of 'search_mode'. Here, remaining this attribute
is for forward compatibility, and this attribute will be deleted in a future MindSpore version.

¢ parameter_ broadcast (bool) “Whether to broadcast parameters before training. Before training, in order
to have the same network initialization parameter values for all devices, broadcast the parameters on device O to
other devices. Parameter broadcasting in different parallel modes is different, data_parallel mode, all param-
eters are broadcast except for the parameter whose attribute layerwise_parallel is True . Hybrid_parallel ,
semi_auto_parallel and auto_parallel mode , the segmented parameters do not participate in broad-
casting. Default: False .

* strategy_ckpt_load_file (str) —The path to load parallel strategy checkpoint. The parameter is not to be
recommended currently, it is better using 'strategy_ckpt_config' to replace it. Default: ' '

* strategy_ckpt_save_file (str) —The path to save parallel strategy checkpoint. The parameter is not to be
recommended currently, it is better using 'strategy_ckpt_config' to replace it. Default: '

e full_batch (bool) —If you load whole batch datasets in auto_parallel mode, this parameter should be set
as True . Default: False . The interface is not to be recommended currently, it is better using 'dataset_strategy' to
replace it.

* dataset_strategy (Union[str, tuple]) —Dataset sharding strategy. Default: "data_parallel" .
dataset_strategy="data_parallel" is equal to full_batch=False, dataset_strategy="full_batch" is equal to full_batch=True.
For execution mode is 'GRAPH_MODE' and dataset load into net by model parallel strategy likes ds_stra ((1, 8), (1,
8)), it requires using set_auto_parallel_context(dataset_strategy=ds_stra). The dataset sharding strategy is not affected
by the currently configured parallel mode. parallel strategy also supports tuple of Layout.

* enable_parallel_optimizer (bool) —This is a developing feature, which shards the weight update compu-
tation for data parallel training in the benefit of time and memory saving. Currently, auto and semi auto parallel mode
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support all optimizers in both Ascend and GPU. Data parallel mode only supports Lamb and Adam WeightDecay in
Ascend . Default: False .

force_fp32_communication (bool) —A switch that determines whether reduce operators (AllReduce, Re-
duceScatter) are forced to use the fp32 data type for communication during communication. True is the enable switch.
Default: False .

enable_alltoall (bool) —A switch that allows AllToAll operators to be generated during communication. If
its value is False , there will be a combination of operators such as AllGather, Split and Concat instead of AlIToAll
Default: False .

all_reduce_fusion_config (1ist) —Set allreduce fusion strategy by parameters indices. Only support Re-
duceOp.SUM and HCCL_WORLD_GROUP/NCCL_WORLD_GROUP. No Default, if it is not set, the fusion is
closed.

pipeline_stages (int) —Set the stage information for pipeline parallel. This indicates how the devices are dis-
tributed alone in the pipeline. The total devices will be divided into "pipeline_stags' stages. Default: 1 .

pipeline_result_broadcast (bool)—A switch that broadcast the last stage result to all other stage in pipeline
parallel inference. Default: False .

pipeline_config (dict) —A dict contains the keys and values for setting the pipeline parallelism configuration.
It supports the following keys:

— pipeline_interleave(bool): Indicates whether to enable the interleaved execution mode.

— pipeline_scheduler(str): Indicates the scheduling mode for pipeline parallelism. Only support gpipe/1f1b/
segpipe/seqvpp/segsmartvpp. When applying seqsmartvpp, the pipeline parallel must be an even num-
ber.

parallel_optimizer_config (dict) —A dict contains the keys and values for setting the
parallel optimizer configure. The configure provides more detailed behavior control about paral-
lel training when parallel optimizer is enabled. The configure will be effective when we use mind-
spore.set_auto_parallel_context(enable_parallel_optimizer=True). It supports the following keys.

— gradient_accumulation_shard(bool): Please using optimizer_level: 1evel2 to replace this config. If t rue , the
accumulation gradient parameters will be sharded across the data parallel devices. This will introduce additional
communication(ReduceScatter) at each step when accumulate the gradients, but saves a lot of device memories,
thus can make model be trained with larger batch size. This configure is effective only when the model runs on
pipeline training or gradient accumulation with data parallel. Default False .

— parallel_optimizer_threshold(int): Set the threshold of parallel optimizer. When parallel optimizer is enabled,
parameters with size smaller than this threshold will not be sharded across the devices. Parameter size is calculated
as: shape[0] * ---* shape[n] * size(dtype). Non-negative. Unit: KB. Default: 64 .

— optimizer_weight_shard_size(int): Set the optimizer weight shard group size, if you want to specific the maximum
group size across devices when the parallel optimizer is enabled. The numerical range can be (0, device_num]. If
pipeline parallel is enabled, the numerical range is (0, device_num/stage]. If the size of data parallel communication
domain of the parameter cannot be divided by optimizer_weight_shard_size, then the specified communication group
size will not take effect. Default value is —1 , which means the optimizer weight shard group size will be the size of
data parallel group of each parameter.

— optimizer_level(str, optional): optimizer_level configuration is used to specify the splitting level for optimizer shard-
ing. It is important to note that the implementation of optimizer sharding in static graph is inconsistent with dynamic
graph like megatron, but the memory optimization effect is the same. When optimizer_level= 1evell , splitting
is performed on weights and optimizer state. When optimizer_level= 1evel2 , splitting is performed on weights,
optimizer state, and gradients. When optimizer_level= 1evel 3, splitting is performed on weights, optimizer state,
gradients, additionally, before the backward pass, the weights are further applied with allgather communication to
release the memory used by the forward pass allgather. It must be one of [1evell, level2, level3]. Default:
levell.
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e comm_fusion (dict) —A dict contains the types and configurations for setting the communication fusion. each
communication fusion config has two keys: "mode" and "config". It supports following communication fusion types and
configurations:

— openstate: Whether turn on the communication fusion or not. If openstate is True , turn on the communication
fusion, otherwise, turn off the communication fusion. Default: True .

— allreduce: If communication fusion type is allreduce. The mode contains: auto, size and index. In auto mode,
AllReduce fusion is configured by gradients size and the default fusion threshold is 64 MB. In 'size' mode, AllReduce
fusion is configured by gradients size manually, and the fusion threshold must be larger than 0 MB. In index mode,
it is same as all_reduce_fusion_config.

— allgather: If communication fusion type is allgather. The mode contains: auto, size. In auto mode, AllGather
fusion is configured by gradients size, and the default fusion threshold is 64 MB. In 'size’' mode, AllGather fusion is
configured by gradients size manually, and the fusion threshold must be larger than 0 MB.

— reducescatter: If communication fusion type is reducescatter. The mode contains: auto and size. Config is same as
allgather.

* strategy_ckpt_config (dict) —A dict contains the configurations for setting the parallel strategy file. This
interface contains the functions of parameter strategy_ckpt_load_file and strategy_ckpt_save_file, it is recommonded to
use this parameter to replace those two parameters. It contains following configurations:

— load_file (str): The path to load parallel strategy checkpoint. If the file name extension is .json, the file is loaded in
JSON format. Otherwise, the file is loaded in ProtoBuf format. Default: '’

— save_file (str): The path to save parallel strategy checkpoint. If the file name extension is . json, the file is saved in
JSON format. Otherwise, the file is saved in ProtoBuf format. Default: ' '

— only_trainable_params (bool): Only save/load the strategy information for trainable parameter. Default: True .
e group_ckpt_save_file (str) —The path to save parallel group checkpoint.

* auto_pipeline (bool) —Set the pipeline stage number to automatic. Its value will be selected between 1 and the
parameter pipeline_stages. This option requires the parallel_mode to be aut o_parallel and the search_mode to be
recursive_programming. Default: False .

¢ dump_local_norm (bool) —Whether to dump local_norm value, when the parallel_mode is set to
semi_auto_parallel orauto_parallel. Default: False .

e dump_local_norm_path (st r) —The path to save dump files of local_norm value. Default: ' ' .

e dump_device_local_norm (bool)—Whether to dump device_local_norm value, when the parallel_mode is set
to semi_auto_parallel or auto_parallel. Default: False.

Raises

ValueError —If input key is not attribute in auto parallel context.

Examples

>>> import mindspore as ms

>>> ms.set_auto_parallel_context (device_num=38)

>>> ms.set_auto_parallel_context (global_rank=0)

>>> ms.set_auto_parallel_context (gradients_mean=True)

>>> ms.set_auto_parallel_context (gradient_fp32_sync=False)

>>> ms.set_auto_parallel_context (parallel mode="auto_parallel")

>>> ms.set_auto_parallel_ context (search_mode="recursive_programming")

>>> ms.set_auto_parallel_context (auto_parallel_search_mode="recursive_programming")
>>> ms.set_auto_parallel_context (parameter_broadcast=False)

(continues on next page)
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(continued from previous page)

>>> ms.set_auto_parallel_context
>>> ms.set_auto_parallel_context
>>> ms.set_auto_parallel_context
>>> ms.set_auto_parallel_context
>>> ms.set_auto_parallel_context
>>> ms.set_auto_parallel_context
>>> ms.set_auto_parallel_ context (pipeline_stages=2)

>>> ms.set_auto_parallel_context (pipeline_stages=2, pipeline_result_broadcast=True)

>>> parallel config = {"gradient_accumulation_shard": True, "parallel optimizer_threshold":.
24,

strategy_ckpt_load_file="./strategy_stagel.ckpt")
strategy_ckpt_save_file="./strategy_stagel.ckpt")
dataset_strategy=((1, 8), (1, 8)))
enable_parallel_optimizer=False)
enable_alltoall=False)

all reduce_fusion_config=[8, 160])

.. "optimizer_weight_shard_size": 2, "optimizer_level": "level3"}

>>> ms.set_auto_parallel_context (parallel_optimizer_ config=parallel_config, enable_parallel_
—optimizer=True)

>>> config = {"allreduce": {"mode": "size", "config": 32}, "allgather": {"mode": "size",
—"config": 32}}

>>> ms.set_auto_parallel_context (comm_fusion=configqg)

>>> stra_ckpt_dict = {"load_file": "./straO.ckpt", "save_file": "./stral.ckpt", "only_
—trainable_params": False}

>>> ms.set_auto_parallel_context (strategy_ckpt_config=stra_ckpt_dict)

1.2.7 mindspore.get_auto_parallel_context

mindspore.get_auto_parallel_context (aitr_key)
Get auto parallel context attribute value according to the key, this api will be deprecated and removed in future versions.

Parameters

attr_key (str)—The key of the attribute.
Returns

Returns attribute value according to the key.
Raises

ValueError —If input key is not attribute in auto parallel context.

Examples

>>> import mindspore as ms
>>> parallel_mode = ms.get_auto_parallel_context ("parallel_mode")
>>> dataset_strategy = ms.get_auto_parallel_context ("dataset_strategy")

1.2.8 mindspore.reset_auto_parallel_context

mindspore.reset_auto_parallel_context ()
Reset auto parallel context attributes to the default values, this api will be deprecated and removed in future versions, please use
the api mindspore.parallel.auto_parallel.AutoParallel instead.

e device_num: 1.
* global_rank: O.

* gradients_mean: False.
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* gradient_fp32_sync: True.

* parallel_mode: 'stand_alone'.
 search_mode: 'recursive_programming'.
* auto_parallel_search_mode: 'recursive_programming'.
* parameter_broadcast: False.

* strategy_ckpt_load_file: ".

* strategy_ckpt_save_file: ".

» full_batch: False.

* enable_parallel_optimizer: False.

e force_fp32_communication: False.

* enable_alltoall: False.

* pipeline_stages: 1.

* pipeline_result_broadcast: False.

¢ fusion_threshold: 64.

* auto_pipeline: False.

* dump_local_norm: False.

e dump_local_norm_path: ".

* dump_device_local_norm: False.

Examples

>>> import mindspore as ms
>>> ms.reset_auto_parallel_context ()

1.2.9 mindspore.ParalleIMode

class mindspore.ParallelMode
Parallel mode options.

There are five kinds of parallel modes, STAND_ALONE, DATA_PARALLEL, HYBRID_PARALLEL, SEMI_AUTO_PARALLEL
and AUTO_PARALLEL. Default: STAND_ALONE.

e STAND_ALONE: Only one processor is working.

* DATA_PARALLEL: Distributes the data across different processors.

* HYBRID_PARALLEL: Achieves data parallelism and model parallelism manually.

* SEMI_AUTO_PARALLEL: Achieves data parallelism and model parallelism by setting parallel strategies.
* AUTO_PARALLEL: Achieves parallelism automatically.

MODE_LIST: The list of all supported parallel modes.

214 Chapter 1. mindspore



MindSpore APl Documentation, Release r2.6.0

1.2.10 mindspore.set_ps_context

mindspore.set_ps_context (**kwargs)
Set parameter server training mode context, this api will be deprecated and removed in future versions.

Note: Parameter server mode is only supported in graph mode. Some other environment variables should also be set for parameter
server training mode. These environment variables are listed below:

e MS_SERVER_NUM: Server number
MS_WORKER_NUM: Worker number
MS_SCHED_HOST: Scheduler IP address
MS_SCHED_PORT: Scheduler port
* MS_ROLE: The role of this process:

— MS_SCHED: represents the scheduler,

— MS_WORKER: represents the worker,
— MS_PSERVER/MS_SERVER: represents the Server

Parameters

* enable_ps (bool) —Whether to enable parameter server training mode. Only after enable_ps is set True, the envi-
ronment variables will be effective. Default: False .

* config_file_path (st r)—Configuration file path used by recovery, parameter server training mode only supports
Server disaster recovery currently. Default: ' ' .

* scheduler_manage_port (int)—Scheduler manage port used to scale out/in. Default: 11202 .

¢ enable_ssl (bool)—Set PS SSL mode enabled or disabled. Default: False .

* client_password (st r) —Password to decrypt the secret key stored in the client certificate. Default: ' ' .

* server_password (st r) —Password to decrypt the secret key stored in the server certificate. Default: ' ' .
Raises

ValueError —If input key is not the attribute in parameter server training mode context.

Examples

>>> import mindspore as ms
>>> ms.set_ps_context (enable_ps=True, enable_ssl=True, client_password='123456", server_
—password="'123456")
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1.2.11 mindspore.get_ps_context

mindspore.get_ps_context (attr_key)
Get parameter server training mode context attribute value according to the key, this api will be deprecated and removed in future

versions.

Parameters

attr_key (str)—The key of the attribute:

Returns

enable_ps (bool, optional): Whether to enable parameter server training mode. Default: False .

config_file_path (str, optional): Configuration file path used by recovery, parameter server training mode only supports
Server disaster recovery currently. Default: ' ' .

scheduler_manage_port (int, optional): Scheduler manage port used to scale out/in. Default: 11202 .
enable_ssl (bool, optional): Set PS SSL mode enabled or disabled. Default: False .
client_password (str, optional): Password to decrypt the secret key stored in the client certificate. Default: ' ' .

server_password (str, optional): Password to decrypt the secret key stored in the server certificate. Default: ' ' .

Returns attribute value according to the key.

Raises

ValueError —If input key is not attribute in auto parallel context.

Examples

>>> import mindspore as ms
>>> ms.get_ps_context ("enable_ps")

1.2.12 mindspore.reset_ps_context

mindspore.reset_ps_context ()
Reset parameter server training mode context attributes to the default values, this api will be deprecated and removed in future

versions.

Meaning of each field and its default value refer to mindspore. set_ps_context ().

Examples

>>> import mindspore as ms
>>> ms.reset_ps_context ()
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1.2.13 mindspore.set_algo_parameters

mindspore.set_algo_parameters ( **kwargs)
Set parameters in the algorithm for parallel strategy searching.

Note: The attribute name is required. This interface works ONLY in AUTO_PARALLEL mode.

Parameters

Raises

fully use_devices (bool) “Whether ONLY searching strategies that fully use all available devices. Default:
False . For example with 8 devices available, if set True , strategy (4, 1) will not be included in ReLU's candidate
strategies, because strategy (4, 1) only utilizes 4 devices.

elementwise_op_strategy_follow (bool)—Whether the elementwise operator has the consistent strategies
as its subsequent operators. Elementwise operators refer to operators that operate on input element by element, such
as Add, ReLU, etc. Default: False . For the example of ReLU followed by Add, if this flag is set True , then the
searched strategy by the algorithm guarantees that strategies of these two operators are consistent, e.g., ReLU's strategy
(8, 1) and Add's strategy ((8, 1), (8, 1)).

enable_algo_approxi (bool) ~Whether to enable the approximation in the algorithms. Default: False . Due
to large solution space in searching parallel strategy for large DNN model, the algorithm takes fairly long time in this
case. To mitigate it, if this flag is set True , an approximation is made to discard some candidate strategies, so that the
solution space is shrunken.

algo_approxi_epsilon (f1oat) —The epsilon value used in the approximation algorithm. Default: 0.1 . This
value describes the extent of approximation. For example, the number of candidate strategies of an operator is S, if
'enable_algo_approxi' is True , then the remaining strategies is of size: min{S, 1/epsilon}.

tensor_slice_align_enable (bool) —Whether to check the shape of tensor slice of MatMul. Default:
False . Due to properties of some hardware, MatMul kernel only with large shapes can show advantages. If this
flag is True , then the slice shape of MatMul is checked to prevent irregular shapes.

tensor_slice_align_size (int)—The minimum tensor slice shape of MatMul, the value must be in [1, 1024].
Default: 16 . If 'tensor_slice_align_enable' is set True , then the slice size of last dimension of MatMul tensors should
be multiple of this value.

ValueError —If context keyword is not recognized.

Examples

Note: Before running the following examples, you need to configure the communication environment variables.

For the Ascend devices, users need to prepare the rank table, set rank_id and device_id. Please see the rank table startup for more

details.

For the GPU devices, users need to prepare the host file and mpi, please see the mpirun startup .

For the CPU device, users need to write a dynamic cluster startup script, please see the Dynamic Cluster Startup .

>>> import numpy as np

>>> import mindspore as ms

>>> import mindspore.dataset as ds

>>> from mindspore import nn, ops, train

(continues on next page)
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>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

(continued from previous page)

from mindspore.communication import init
from mindspore.common.initializer import initializer

ms.set_context (mode=ms.GRAPH_MODE)
ms.set_auto_parallel_context (parallel_mode=ms.ParallelMode.AUTO_PARALLEL,

init ()

search_mode="sharding_propagation")

ms.set_algo_parameters (fully_use_devices=True)
ms.set_algo_parameters (elementwise_op_strategy_follow=True)

ms.set_algo_parameters

enable_algo_approxi=True)

ms.set_algo_parameters (tensor_slice_align_enable=True)

(
(
(
ms.set_algo_parameters (algo_approxi_epsilon=0.2)
(
(

ms.set_algo_parameters (tensor_slice_align_size=8)

# Define the network structure.
class Dense (nn.Cell):

>>>
>>>
>>>
>>>
>>>
def
—float32))
def

>>>

_ _init_ (self, in_channels, out_channels):

super () .__init__ ()

self.weight = ms.Parameter (initializer ("normal", [in_channels, out_channels], ms.
self.bias = ms.Parameter (initializer ("normal", [out_channels], ms.float32))

self.matmul = ops.MatMul ()
self.add = ops.Add()

construct (self, x):

x = self.matmul (x, self.weight)
x = self.add(x, self.bias)
return x

>>> class FFN(nn.Cell) :

>>>
>>>
>>>
>>>
>>>
>>>

>>>
>>>
>>>
>>>

def

def

__init_ (self):

super () .__init__ ()
self.flatten = ops.Flatten()
self.densel = Dense(28*28, 64)
self.relu = ops.RelU()
self.dense2 = Dense (64, 10)

construct (self, x):
x = self.flatten (x)
x = self.densel (x)
x = self.relu(x)

x = self.dense2 (x)
return x

net = FFN()
net.densel.matmul.shard(((2, 1), (1, 2)))

# Create dataset.
step_per_epoch = 16

def get_

def

dataset (*inputs) :

generate () :

for _ in range (step_per_epoch):
yield inputs

return generate

input_data = np.random.rand(l, 28, 28).astype(np.float32)
label_data = np.random.rand(l) .astype (np.int32)
fake_dataset = get_dataset (input_data, label_data)

(continues on next page)
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(continued from previous page)

>>> dataset = ds.GeneratorDataset (fake_dataset, ["input", "label"])
>>> # Train network.

>>> optimizer = nn.Momentum(net.trainable_params(), le-3, 0.1)

>>> loss_fn = nn.CrossEntropyLoss ()

>>> loss_cb = train.LossMonitor ()

>>> model = ms.Model (network=net, loss_fn=loss_fn, optimizer=optimizer)
>>> model.train (epoch=2, train_dataset=dataset, callbacks=[loss_cb])

1.2.14 mindspore.get_algo_parameters

mindspore.get_algo_parameters (attr_key)
Get the algorithm parameter config attributes.

Note: The attribute name is required. This interface works ONLY in AUTO_PARALLEL mode.

Parameters

attr_key (str) —The key of the attribute. The keys include: "fully_use_devices", "elementwise_op_strategy_follow",

mon non non

"enable_algo_approxi", "algo_approxi_epsilon", "tensor_slice_align_enable","tensor_slice_align_size". See mindspore.
set_algo_parameters () for more details about the meaning of the attributes.

Returns
Return attribute value according to the key.
Raises

ValueError —If context keyword is not recognized.

Examples

>>> import mindspore as ms
>>> ms.get_algo_parameters ("fully_use_devices")
False

1.2.15 mindspore.reset_algo_parameters

mindspore.reset_algo_parameters ()
Reset the algorithm parameter attributes.

Note: This interface works ONLY in AUTO_PARALLEL mode.

After reset, the values of the attributes are:
« fully_use_devices: False.
* elementwise_op_strategy_follow: False.
* enable_algo_approxi: False.

* algo_approxi_epsilon: 0.1.
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* tensor_slice_align_enable: False.

* tensor_slice_align_size: 16.

Examples

>>> import mindspore as ms
>>> ms.reset_algo_parameters ()

1.2.16 mindspore.set_offload_context

mindspore.set_offload_context (offload_config)

Configure heterogeneous training detailed parameters to adjust the offload strategy, this api will be deprecated and removed in
future versions.

Note: The offload configuration is only used if the memory offload feature is enabled via mind-
spore.set_context(memory_offload="ON"), and the memory_optimize_level must be set to O0. On the Ascend hardware
platform, the graph compilation level must be OO0.

Parameters

offload_config (dict) —A dict contains the keys and values for setting the offload context configure.It supports the fol-
lowing keys.

* offload_path (str): The path of offload, relative paths are supported. Default: " . /offload".

* offload_cpu_size (str): The cpu memory size for offload. The format is "xxGB".

¢ offload_disk_size (str): The disk size for offload. The format is "xxGB"

* hbm_ratio (float): The ratio that can be used based on the maximum device memory. The range is (0,1], Default: 1. 0.
 cpu_ratio (float): The ratio that can be used based on the maximum host memory. The range is (0,1], Default: 1. 0.

* enable_pinned_mem (bool): The flag of whether enabling Pinned Memory. Default: True.

* enable_aio (bool): The flag of whether enabling aio. Default: True.

¢ aio_block_size (str): The size of aio block. The format is "xxGB".

* aio_queue_depth (int): The depth of aio queue.

* offload_param (str): The param for offload destination, cpu or disk, Default: " ".

« offload_checkpoint (str): The checkpoint for offioad destination, only valid if recompute is turned on, cpu or disk,
Default: "".

* auto_offload (bool): The flag of whether auto offload. Default: True.
* host_mem_block_size (str): The memory block size of host memory pool. The format is "xxGB"
Raises

ValueError —If input key is not attribute in auto parallel context.
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Examples

>>> from mindspore import context
>>> context.set_offload_context (offload_config={"offload_param":"cpu"})

1.2.17 mindspore.get_offload_context

mindspore.get_offload_context ()
Gets the offload configuration parameters, this api will be deprecated and removed in future versions.

Configure through interface mindspore.set_offload_context(). If the user is not set, the default configuration is obtained.

Returns

Dict, heterogeneous training offload detailed configuration parameters.

Examples

>>> from mindspore import context
>>> offload_config = context.get_offload_context ()

1.3 Seed

mindspore.set_seed Set global seed.
mindspore.get_seed Get global seed.

1.3.1 mindspore.set_seed

mindspore.set_seed (seed)
Set global seed.

Note:
* The global seed is used by numpy.random, mindspore.common.Initializer and mindspore.nn.probability.distribution.

» If global seed is not set, these packages will use their own default seed independently, numpy.random and mind-
spore.common.Initializer will choose a random seed, mindspore.nn.probability.distribution will use zero.

* Seed set by numpy.random.seed() only used by numpy.random, while seed set by this API will also used by numpy.random,
so just set all seed by this API is recommended.

* In semi_auto_parallel/auto_parallel mode, when using set_seed, weights with same shape and same sharding strategy in the
same device would be initialized to the same result, otherwise, they would be initialized to the different result.

Parameters
seed (int) —The seed to be set.

Raises
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e ValueError —If seed is invalid (< 0).

* TypeError —If seed isn't an int.

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import Tensor, set_seed, Parameter, ops
>>> from mindspore.common.initializer import initializer

>>> # Note: (1) Please make sure the code is running in PYNATIVE MODE;
>>> # (2) Because Composite-level ops need parameters to be Tensors, for below examples,
>>> # when using ops.uniform operator, minval and maxval are initialised as:

>>> minval = Tensor (1.0, ms.float32)
>>> maxval = Tensor (2.0, ms.float32)
>>>

>>> # 1. If global seed is not set, numpy.random and initializer will choose a random seed:

>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # Al
>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # A2

>>> wl = Parameter (initializer ("uniform", [2, 2], ms.float32), name="wl") # Wl
>>> wl = Parameter (initializer ("uniform", [2, 2], ms.float32), name="wl") # W2

>>> # Rerun the program will get different results:
>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # A3
>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # A4

>>> wl = Parameter(initializer ("uniform", [2, 2], ms.float32), name="wl") # W3
>>> wl = Parameter(initializer ("uniform", [2, 2], ms.float32), name="wl") # W4
>>>

>>> # 2. If global seed is set, numpy.random and initializer will use it:

>>> set_seed(1234)

>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # Al

>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # A2

>>> wl = Parameter (initializer ("uniform", [2, 2], ms.float32), name="wl") # Wl
>>> wl = Parameter (initializer ("uniform", [2, 2], ms.float32), name="wl") # W2
>>> # Rerun the program will get the same results:

>>> set_seed(1234)

>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # Al

>>> np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # A2

>>> wl = Parameter (initializer ("uniform", [2, 2], ms.float32), name="wl") # Wl
>>> wl = Parameter (initializer ("uniform", [2, 2], ms.float32), name="wl") # W2

>>>

>>> # 3. If neither global seed nor op seed is set, mindspore.ops.function.random_func and
>>> # mindspore.nn.probability.distribution will choose a random seed:

>>> ¢l = ops.uniform( (1, 4), minval, maxval) # CI
>>> c2 = ops.uniform( (1, 4), minval, maxval) # C2
>>> # Rerun the program will get different results:
>>> ¢l = ops.uniform( (1, 4), minval, maxval) # C3
>>> c2 = ops.uniform( (1, 4), minval, maxval) # C4
>>>

>>> # 4. If global seed is set, but op seed is not set, mindspore.ops.function.random_func.

thus each call get.

—and

>>> # mindspore.nn.probability.distribution will calculate a seed according to global seed.
—and

>>> # default op seed. Each call will change the default op seed,

—different

>>> # results.
>>> set_seed (1234)
>>> ¢l = ops.uniform( (1, 4), minval, maxval) # CI

(continues on next page)
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(continued from previous page)
c2 = ops.uniform( (1, 4), minval, maxval) # C2
# Rerun the program will get the same results:
set_seed (1234)

cl = ops.uniform( (1, 4), minval, maxval) # CI
c2 = ops.uniform( (1, 4), minval, maxval) # C2
# 5. If both global seed and op seed are set, mindspore.ops.function.random func and

# mindspore.nn.probability.distribution will calculate a seed according to global seed.
d

# op seed counter. Each call will change the op seed counter, thus each call get.
fferent

# results.

set_seed (1234)

cl = ops.uniform( (1, 4), minval, maxval, seed=2) # CI
c2 = ops.uniform( (1, 4), minval, maxval, seed=2) # C2
# Rerun the program will get the same results:

set_seed (1234)

cl = ops.uniform( (1, 4), minval, maxval, seed=2) # CI
c2 = ops.uniform( (1, 4), minval, maxval, seed=2) # C2
# 6. If op seed is set but global seed is not set, 0 will be used as global seed. Then

# mindspore.ops.function.random_func and mindspore.nn.probability.distribution act as in
# condition 5.

cl = ops.uniform( (1, 4), minval, maxval, seed=2) # CI

c2 = ops.uniform( (1, 4), minval, maxval, seed=2) # C2

# Rerun the program will get the different results:

cl = ops.uniform( (1, 4), minval, maxval, seed=2) # CI

c2 = ops.uniform( (1, 4), minval, maxval, seed=2) # C2

# 7. Recall set_seed() in the program will reset numpy seed and op seed counter of

# mindspore.ops.function.random_func and mindspore.nn.probability.distribution.
set_seed (1234)

np_1 = np.random.normal (0, 1, [1]).astype(np.float32) # Al

cl = ops.uniform( (1, 4), minval, maxval, seed=2) # CI

set_seed (1234)

np_2 = np.random.normal (0, 1, [1]).astype(np.float32) # still get Al

c2 = ops.uniform( (1, 4), minval, maxval, seed=2) # still get CI

ndspore.get_seed

mindspore.get_seed()
Get global seed.

Returns

Integer. The global seed.

1.3. Seed
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Examples

>>> import mindspore as ms
>>> ms.set_seed (1234)

>>> seed = ms.get_seed()
>>> print (seed)

1234

1.4 Random Number Generator

mindspore.get_rng_state Get the state of the default generator.

mindspore.Generator A generator that manages the state of random numbers and pro-
vides seed and offset for random functions.

mindspore.initial_seed Return the initial seed of the default generator.

mindspore.manual_seed Set the default generator seed.

mindspore.seed Seed the default generator with random number.

mindspore.set_rng_state Set the state of the default generator.

1.4.1 mindspore.get_rng_state

mindspore.get_rng_state ()
Get the state of the default generator.

Returns

Tensor, generator state.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import get_rng_state

>>> state = get_rng_state()

1.4.2 mindspore.Generator

class mindspore.Generator
A generator that manages the state of random numbers and provides seed and offset for random functions. When the seed and
offset are fixed, the random function generates the same random sequence.

Note: Graph mode does not support the use of multiple generators at the same time for now.

Supported Platforms:

Ascend GPU CPU

224

Chapter 1. mindspore



MindSpore APl Documentation, Release r2.6.0

Examples

>>> import mindspore as ms

>>> from mindspore import Generator
>>> generator = Generator ()

>>> generator.manual_seed(5)

>>> print (generator.initial_seed())

>>> state = generator.get_state()
>>> generator.seed()

>>> generator.set_state(state)

>>> print (generator.initial_seed())

get_state()
Get the generator state.

Returns
Tensor, generator state.

initial_seed()
Return the initial seed of generator.

Returns
The initial seed of generator.

manual_seed (seed)
Set the generator seed.

Parameters

seed (int) —Set the generator seed.
Returns

Generator, the generator instance.

seed ()
Seed generator with random number.

Returns
Randomly generated seeds, the type is int.

set_state (state)
Sets the generator state.

Parameters

state (tensor) —target state of the generator.

1.4.

Random Number Generator
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1.4.3 mindspore.initial_seed

mindspore.initial_seed ()
Return the initial seed of the default generator.

Returns

The initial seed of the default generator.

Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import manual_seed, initial_seed
>>> manual_seed (14)

>>> print (initial_seed())

14

1.4.4 mindspore.manual_seed

mindspore.manual_seed (seed)
Set the default generator seed.

Parameters
seed (int) —Set the default generator seed.
Returns

Generator, the default generator.

Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import manual_seed, initial_seed
>>> manual_seed (13)

>>> print (initial_seed())

13
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1.4.5 mindspore.seed

mindspore.seed ()
Seed the default generator with random number.

Returns

Randomly generated seeds, the type is int.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np

>>> from mindspore import seed
>>> print (seed())

1663920602

1.4.6 mindspore.set_rng_state

mindspore.set_rng_state (state)
Set the state of the default generator.

Parameters

state (Tensor) —the target state

Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import set_rng_state,

>>> state = get_rng_state()
>>> set_rng_state(state)

1.5 Serialization

get_rng_state

mindspore.async _ckpt_thread_status Get the status of asynchronous save checkpoint thread.

mindspore.check_checkpoint Check whether the checkpoint is valid.

mindspore.ckpt_to_safetensors Converts MindSpore checkpoint files into safetensors format and
saves them to save_path.

mindspore.convert_model Convert mindir model to other format model.

mindspore.export Export the MindSpore network into an offline model in the spec-
ified format.

mindspore.get _ckpt_path_with_strategy Find available checkpoint file path from all backup checkpoint

files of current rank.

continues on next page

1.5. Serialization
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Table 8 - continued from previous page

mindspore.load Load MindIR.

mindspore.load_checkpoint Load checkpoint info from a specified file.

mindspore.load_checkpoint_async Load checkpoint info from a specified file asyncly.

mindspore.load _mindir load protobuf file.

mindspore.load_param_into_net Load parameters into network, return parameter list that are not
loaded in the network.

mindspore.parse_print Parse data file generated by mindspore.ops.Print.

mindspore.safetensors_to_ckpt Converts safetensors files into MindSpore checkpoint format and
saves them to save_path.

mindspore.save_checkpoint Save checkpoint to a specified file.

mindspore.save_mindir save protobuf file.

1.5.1 mindspore.async_ckpt_thread_status

mindspore.async_ckpt_thread_status ()

Get the status of asynchronous save checkpoint thread.

Note: The interface is deprecated from version 2.5 and will be removed in a future version.

When performing asynchronous save checkpoint, you can determine whether the asynchronous thread is completed.
Returns

bool, True, Asynchronous save checkpoint thread is running. False, Asynchronous save checkpoint thread is not executing.

Examples

>>> import mindspore as ms
>>> ms.async_ckpt_thread_status ()
False

1.5.2 mindspore.check_checkpoint

mindspore.check_checkpoint (ckpt_file_name)

Check whether the checkpoint is valid.

Note: The interface is deprecated from version 2.5 and will be removed in a future version.

Parameters
ckpt_file_name (st r)—Checkpoint file name.
Returns

bool, whether the checkpoint is valid.
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Examples

>>> import mindspore as ms

>>> ckpt_file_name = "./checkpoint/LeNet5-1_32.ckpt"
>>> check_result = ms.check_checkpoint (ckpt_file_name)
>>> print (check_result)

True

1.5.3 mindspore.ckpt_to_safetensors

mindspore.ckpt_to_safetensors (file_path, save_path=None, name_map=None, file_name_regex=None,
processes_num=1)
Converts MindSpore checkpoint files into safetensors format and saves them to save_path. Safetensors is a reliable and portable
machine learning model storage format introduced by Huggingface, used for securely storing Tensors with fast speed (zero copy).

Note: The number of multiprocess settings is related to the size of the host, and it is not recommended to set it too large,
otherwise it may cause freezing. The safetensors format does not support the enc verification function. If ckpt is enabled to save
enc verification, an error will be generated when performing the conversion. The safetensors format currently does not support crc
verification function. If ckpt contains crc verification information, the crc verification information will be lost after conversion to
safetensors.

Parameters
» file_path (st r) —Path to the directory containing checkpoint files or a single checkpoint file (.ckpt).
e save_path (str, optional)—Directory path where safetensors files will be saved. Defaults: None.
* name_map (dict, optional)-Dictionary mapping original parameter names to new names. Defaults: None.

e file_name_regex (str, optional)—Regular expression used to match the file that needs to be converted.
Defaults: None.

e processes_num (int, optional)—Number of processes to use for parallel processing. Defaults: 1.
Raises

ValueError —If the input path is invalid or the save_path is not a directory, or the file_path does not end with ".ckpt'.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms

>>> ms.ckpt_to_safetensors ("./ckpt_save_path")

>>> ms.ckpt_to_safetensors ("./ckpt_save_path/rank0/checkpoint_0.ckpt")

>>> ms.ckpt_to_safetensors (file_path="./ckpt_save_path/rank0/checkpoint_0.ckpt", save_path=".
—/new_path/")

>>> namemap = {"lin.weight":"new_name"}

>>> ms.ckpt_to_safetensors ("./ckpt_save_path/rank0/checkpoint_0.ckpt", "./new_path/",._
—namemap)
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1.5.4 mindspore.convert_model

mindspore.convert_model (mindir_file, convert_file, file_format)
Convert mindir model to other format model. The current version only supports conversion to ONNX models.

Note: The interface is deprecated from version 2.5 and will be removed in a future version.

Parameters

e mindir_file (str)-MindIR file name.
e convert_file (str)—Convert model file name.

* file_format (str)—Convert model's format, current version only supports "ONNX".

Raises

e TypeError —If the parameter mindir_file is not str.
* TypeError —If the parameter convert_file is not str.

¢ ValueError —If the parameter file_format is not "ONNX".

Examples

>>> import mindspore as ms
>>> ms.convert_model ("lenet.mindir", "lenet.onnx", "ONNX")

1.5.5 mindspore.export

mindspore.export (net, *inputs, file_name, file_format, **kwargs)
Export the MindSpore network into an offline model in the specified format.

Note:

1.

When exporting AIR, ONNX format, the size of a single tensor can not exceed 2GB.

2. When file_name does not have a suffix, the system will automatically add one according to the file_format.
3. Exporting functions decorated with mindspore. jit () to mindir format is supported.
4. When exporting a function decorated with mindspore. jit (), the function should not involve class properties in calcu-
lations.
5. AIR format is deprecated, and will be removed in a future version, please use other format or use MindSpore Lite to do
offline inference.
Parameters

* net (Union[Cell, function])—MindSpore network.

e inputs (Union[Tensor, Dataset, List, Tuple, Number, Bool])Itrepresents the inputs of the
net, if the network has multiple inputs, set them together. While its type is Dataset, it represents the preprocess behavior
of the net, data preprocess operations will be serialized. In second situation, you should adjust batch size of dataset script
manually which will impact on the batch size of 'net' input. Only supports parse "image" column from dataset currently.
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e file_name (st r) —File name of the model to be exported.

e file_format (str)—MindSpore currently supports 'AIR', 'ONNX' and 'MINDIR' format for exported model.

AIR: Ascend Intermediate Representation. An intermediate representation format of Ascend model.
ONNX: Open Neural Network eXchange. An open format built to represent machine learning models.

MINDIR: MindSpore Native Intermediate Representation for Anf. An intermediate representation format for
MindSpore models. MINDIR does not support operators which have dictionary attribute.

* kwargs (dict) —Configuration options dictionary.

Examples

enc_key (byte): Byte-type key used for encryption. The valid length is 16, 24, or 32.
enc_mode (Union[str, function]): Specifies the encryption mode, to take effect when enc_key is set.
» For 'AIR" and 'ONNX' models, only customized encryption is supported.

* For 'MINDIR', all options are supported. Option: 'AES-GCM', 'AES-CBC', 'SM4-CBC' or Customized encryp-
tion. Default: ' AES-GCM".

» For details of using the customized encryption, please check the tutorial.

dataset (Dataset): Specifies the preprocessing method of the dataset, which is used to import the preprocessing of
the dataset into MindIR.

incremental (bool): export MindIR incrementally.

custom_func (function): Functions for custom defined export policies. This function will be used to customize
the model during network export. Currently only support for files with mindir format. The function only accepts
one input representing the proto object of the mindir file. When modifying a model, it is necessary to ensure the
correctness of the custom_func , otherwise it may lead to model loading failure or functional errors. Default: None

>>> import mindspore as ms
>>> import numpy as np
>>> from mindspore import Tensor

>>>

>>> # Define the network structure of LeNetb5. Refer to
>>> # https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
>>> net =

LeNet5 ()

>>> input_tensor = Tensor (np.ones([1, 1, 32, 32]).astype(np.float32))
>>> ms.export (net, input_tensor, file_name='lenet', file_format="'MINDIR')

>>>

>>> # Export model in MindIR format and modified the model info using custom_ func
>>> # The custom_func only support one input representing the Proto object of the model
>>> # And custom_func does not support return value
>>> def _custom_func (mindir_model) :
mindir_model.producer_name = "testl11111"
mindir_model.producer_version = "11.0"
C mindir_model.user_info["version"] = "11.0"
>>> ms.export (net, input_tensor, file_name="lenet", file_format='MINDIR', custom_func=_
—custom_func)

Tutorial Examples:

* Saving and Loading the Model - Saving and Loading MindIR

1.5.
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1.5.6 mindspore.get_ckpt_path_with_strategy

mindspore.get_ckpt_path_with_strategy (cur_ckpt_path, cur_strategy_path)
Find available checkpoint file path from all backup checkpoint files of current rank. It suppose that checkpoint path contains
substring 'rank_{rank_id}' which is used to distinguish between different path.If cur_ckpt_path doesn't have 'rank_{rank_id}'
substring, will return cur_ckpt_path itself when cur_ckpt_path is exist, otherwise return None.

Note: This API must be called after the communication is initialized because the cluster information needs to be obtained
internally.

Parameters
e cur_ckpt_path (st r) —the checkpoint file path which cur rank needs.
* cur_strategy_path (st r) —strategy file path for current rank.
Returns
* new_ckpt_file (str), if found available checkpoint file , return it.

 None, if not found available checkpoint, return None.

Examples

>>> import mindspore as ms

>>> from mindspore.communication import init

>>> from mindspore import get_ckpt_path_with_strategy

>>> ms.set_context (mode=ms.GRAPH_MODE)

>>> ms.set_auto_parallel_context (parallel_mode=ms.ParallelMode.DATA_PARALLEL, gradients_
—mean=True)

>>> init ()

>>> ckpt_file= "./rank_5/iteration-1_40.ckpt"

>>> strategy_file = "./src_pipeline_strategys/src_strategy_5.ckpt"

>>> ckpt_file_new = get_ckpt_path_with_strategy (ckpt_file, strategy_file)
>>> print (ckpt_file_new)

1.5.7 mindspore.load

mindspore.load (file_name, **kwargs)
Load MindIR.

The returned object can be executed by a GraphCell, see class mindspore.nn.GraphCell for more details.
Parameters
e file_name (st r)—MindIR file name.
* kwargs (dict)—Configuration options dictionary.
— dec_key (bytes): Byte-type key used for decryption. The valid length is 16, 24, or 32.
— dec_mode (Union[str, function], optional): Specifies the decryption mode, to take effect when dec_key is set.
+ Option: 'AES-GCM', 'AES-CBC', 'SM4-CBC' or customized decryption. Default: ' AES-GCM".

» For details of using the customized decryption, please check the tutorial.
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Returns
GraphCell, a compiled graph that can executed by GraphCell.
Raises
¢ NotImplementedError —Dynamic model structure obfuscation is no longer supported.
e ValueError —MindIR file does not exist or file_name is not a string.

* RuntimeError —Failed to parse MindIR file.

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> import mindspore.nn as nn

>>> from mindspore import Tensor

>>> from mindspore import context

>>> context.set_context (mode=context.GRAPH_MODE)

>>>
>>> net = nn.Conv2d(l, 1, kernel_size=3, weight_init="ones")

>>> input_tensor = Tensor (np.ones([1, 1, 3, 3]).astype(np.float32))

>>> ms.export (net, input_tensor, file_name="net", file_format="MINDIR")

>>> graph = ms.load("net.mindir")
>>> net = nn.GraphCell (graph)

>>> output = net (input_tensor)
>>> print (output)
[[[[4. 6. 4.]

[6. 9. 6.]

(4. 6. 4.1111

Tutorial Examples:

» Saving and Loading the Model - Saving and Loading MindIR

1.5.8 mindspore.load_checkpoint

mindspore.load_checkpoint (ckpt_file_name, net=None, strict_load=False, filter_prefix=None, dec_key=None,
dec_mode="AES-GCM', specify_prefix=None, choice_func=None, crc_check=False,
remove_redundancy=False, format="ckpt')
Load checkpoint info from a specified file.

Note:

* specify_prefix and filter_prefix are in the process of being deprecated, choice_func is recommended instead. specify_prefix
and filter_prefix do not affect each other. And using either of those two args will override choice_func at the same time.

* If none of the parameters are loaded from checkpoint file, it will throw ValueError.

* When loading a checkpoint that has removed redundancy, the network should be compiled.

Parameters
e ckpt_file_name (str) —Checkpoint file name.

* net (Cell, optional)—The network where the parameters will be loaded. Default: None .
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e strict_load (bool, optional)—Whether to strict load the parameter into net. If False, it will load param-
eter into net when parameter name's suffix in checkpoint file is the same as the parameter in the network. When the
types are inconsistent perform type conversion on the parameters of the same type, such as float32 to float16. Default:
False.

o filter_prefix(Union[str, list[str], tuple[str]], optional)-Deprecated(see choice_func).
Parameters starting with the filter_prefix will not be loaded. Default: None .

e dec_key (Union[None, bytes], optional)-Byte type key used for decryption. If the value is None , the
decryption is not required. Default: None .

¢ dec_mode (str, optional) —This parameter is valid only when dec_key is not set to None . Specifies the
decryption mode, currently supports "AES-GCM" and "AES-CBC" and "SM4-CBC" . Default: "AES-GCM" .

* specify_prefix (Union[str, list([str], tuple[str]], optional) —Deprecated(see
choice_func). Parameters starting with the specify_prefix will be loaded. Default: None .

¢ choice_func (Union[None, function], optional)-Inputvalue of the function is a Parameter name of
type string, and the return value is a bool. If returns True , the Parameter that matches the custom condition will be
loaded. If returns False , the Parameter that matches the custom condition will be removed. Default: None .

e crc_check (bool, optional)—Whether to perform crc32 validation when loading checkpoint. Default: False

e remove_redundancy (bool, optional)—Whether to enable loading of checkpoint saved with redundancy
removal. Redundancy removal refers to eliminating redundant data in data parallelism mode. Default: False , means
redundant-free loading is not enabled.

» format (str, optional)—Format of the input file, can be "ckpt" or "safetensors". Default: "ckpt".

Returns

Dict, key is parameter name, value is a Parameter or string. When the append_dict parameter of mindspore.

Raises

save_checkpoint () and the append_info parameter of mindspore.train.CheckpointConfig are used to
save the checkpoint, append_dict and append_info are dict types, and their value are string, then the return value obtained
by loading checkpoint is string, and in other cases the return value is Parameter.

* ValueError —Checkpoint file's format is incorrect.
e ValueError —Parameter's dict is None after load checkpoint file.

e TypeError —The type of specify_prefix or filter_prefix is incorrect.

Examples

>>> import mindspore as ms

>>>

>>> ckpt_file_name = "./checkpoint/LeNet5-1_32.ckpt"
>>> param_dict = ms.load_checkpoint (ckpt_file_name,

—startswith ("convl"))

choice_func=lambda x: x.startswith("conv") and not x.

>>> print (param_dict ["conv2.weight"])
Parameter (name=conv2.weight, shape=(16, 6, 5, 5), dtype=Float32, requires_grad=True)
>>> def func(param_name) :

whether_load = False

if param_name.startswith ("conv") :
whether_load = True

if param_name.startswith ("convl"):

(continues on next page)
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(continued from previous page)

whether_load = False
.. return whether_load
>>> param_dictl = ms.load_checkpoint (ckpt_file_name, choice_func=func)
>>> print (param_dictl["conv2.weight"])
Parameter (name=conv2.weight, shape=(16, 6, 5, 5), dtype=Float32, requires_grad=True)
>>> def func(param_name) :
whether_ load = False
if param_name.startswith("convl") :
whether_load = True
.. return whether_load
>>> param_dict2 = ms.load_checkpoint (ckpt_file_name, choice_func=func)
>>> print (param_dict2)
{'convl.weight': Parameter (name=convl.weight, shape=(6, 1, 5, 5), dtype=Float32, requires_
—grad=True) }

Tutorial Examples:

» Saving and Loading the Model - Saving and Loading the Model Weight

1.5.9 mindspore.load_checkpoint_async

mindspore.load_checkpoint_async (ckpt_file_name, net=None, strict_load=False, filter_prefix=None, dec_key=None,
dec_mode="AES-GCM', specify_prefix=None, choice_func=None)
Load checkpoint info from a specified file asyncly.

Warning: This is an experimental API that is subject to change or deletion.

Note:
* specify_prefix and filter_prefix do not affect each other.
* If none of the parameters are loaded from checkpoint file, it will throw ValueError.

* specify_prefix and filter_prefix are in the process of being deprecated, choice_func is recommended instead. And using either
of those two args will override choice_func at the same time.

Parameters
e ckpt_file_name (st r) —Checkpoint file name. The file extension must be ckpt or safetensors .
* net (Cell, optional)—The network where the parameters will be loaded. Default: None .

e strict_load (bool, optional)—Whether to strict load the parameter into net. If False, it will load param-
eter into net when parameter name's suffix in checkpoint file is the same as the parameter in the network. When the
types are inconsistent perform type conversion on the parameters of the same type, such as float32 to float16. Default:
False.

o filter_prefix(Union[str, list[str], tuple[str]], optional)-Deprecated(see choice_func).
Parameters starting with the filter_prefix will not be loaded. Default: None .

e dec_key (Union[None, bytes], optional)-Byte type key used for decryption. If the value is None , the
decryption is not required. Default: None .
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* dec_mode (str, optional) —This parameter is valid only when dec_key is not set to None . Specifies the
decryption mode, currently supports "AES-GCM" and "AES—-CBC" and "SM4-CBC" . Default: "AES-GCM" .

e specify prefix (Union[str, list[str], tuple([str]], opt
choice_func). Parameters starting with the specify_prefix will be loaded. Default: None .

ional) —Deprecated(see

* choice_func (Union[None, function], optional)-Input value of the function is a Parameter name of
type string, and the return value is a bool. If returns True , the Parameter that matches the custom condition will be
loaded. If returns False , the Parameter that matches the custom condition will be removed. Default: None .

Returns

A custom inner class, calling its result method yields the mindspore. load_checkpoint () result.

Raises

* ValueError —Checkpoint file's format is incorrect.
¢ ValueError —Parameter's dict is None after load checkpoint file.

* TypeError —The type of specify_prefix or filter_prefix is incorrect.

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

import mindspore

from mindspore import nn

from mindspore.train import Model

from mindspore.amp import FixedLossScaleManager
from mindspore import context

from mindspore import load_checkpoint_async
from mindspore import load_param_into_net
mindspore.set_device (device_target="Ascend")
context.set_context (mode=context .GRAPH_MODE)

momentum=0.9)

# Create the dataset taking MNIST as an example. Refer to

# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/mnist.py
dataset = create_dataset ()

# Define the network structure of LeNetb. Refer to

# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
ckpt_file = "./checkpoint/LeNet5-1_32.ckpt"

net = LeNetb ()

loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True, reduction="mean")
loss_scale_manager = FixedLossScaleManager ()

optim = nn.Momentum(params=net.trainable_params (), learning_rate=0.1,

model = Model (net, loss_fn=loss, optimizer=optim, metrics=None,

loss_scale_manager=loss_scale_manager)
pd_future = load_checkpoint_async (ckpt_file)
model .build(train_dataset=dataset, epoch=2)
param_dict = pd_future.result ()
load_param_into_net (net, param_dict)
model.train (2, dataset)
print ("param dict len: ", len(param_dict), flush=True)
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1.5.10 mindspore.load_mindir

mindspore.load_mindir (file_name)
load protobuf file.

Note: The interface is deprecated from version 2.5 and will be removed in a future version.

Parameters

file_name (st r) —File name.
Returns

ModelProto, mindir proto object.
Raises

ValueError —The file does not exist or the file name format is incorrect.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms
>>> md = ms.load_mindir ("test.mindir")

1.5.11 mindspore.load_param_into_net

mindspore.load_param_into_net (net, parameter_dict, strict_load=False, remove_redundancy=False)
Load parameters into network, return parameter list that are not loaded in the network.

Note: When loading a parameter dict that has removed redundancy, the network should be compiled.

Parameters
* net (Cell) —The network where the parameters will be loaded.

* parameter_dict (dict) —The dictionary generated by load checkpoint file, it is a dictionary consisting of key:
parameters's name, value: parameter.

e strict_load (bool, optional)—Whether to strict load the parameter into net. If False, it will load param-
eter into net when parameter name's suffix in checkpoint file is the same as the parameter in the network. When the
types are inconsistent perform type conversion on the parameters of the same type, such as float32 to float16. Default:
False.

* remove_redundancy (bool, optional)—Whether to enable loading of checkpoint saved with redundancy
removal. Redundancy removal refers to eliminating redundant data in data parallelism mode. Default: False , means
redundant-free loading is not enabled.

Returns

e param_not_load (List), the parameter name in model which are not loaded into the network.
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¢ ckpt_not_load (List), the parameter name in checkpoint file which are not loaded into the network.
Raises

TypeError —Argument is not a Cell, or parameter_dict is not a Parameter dictionary.

Examples

>>> import mindspore as ms

>>>

>>> # Define the network structure of LeNet5. Refer to

>>> # https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py

>>> net = LeNetb ()

>>> ckpt_file_name = "./checkpoint/LeNet5-1_32.ckpt"

>>> param_dict = ms.load_checkpoint (ckpt_file_name, filter_ prefix="convl")
>>> param_not_load, _ = ms.load_param_into_net (net, param_dict)

>>> print (param_not_load)
['convl.weight']

Tutorial Examples:

» Saving and Loading the Model - Saving and Loading the Model Weight

1.5.12 mindspore.parse_print

mindspore.parse_print (print_file_name)
Parse data file generated by mindspore.ops.Print.

Note: The interface is deprecated from version 2.5 and will be removed in a future version.

Parameters
print_file_name (str)—The file name needs to be parsed.
Returns
List, element of list is Tensor.
Raises
e ValueError —The print file does not exist or is empty.

* RuntimeError —Failed to parse the file.

Examples

>>> import numpy as np
>>> import mindspore as ms
>>> from mindspore import nn, Tensor, ops
>>> ms.set_context (mode=ms.GRAPH_MODE, print_file_path='log.data')
>>> class PrintInputTensor (nn.Cell):
def _ init_ (self):
super () .__init__ ()
self.print = ops.Print ()

(continues on next page)
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(continued from previous page)

def construct (self, input_pra):
self.print ('print:', input_pra)

c. return input_pra
>>> x = np.array([[1, 2, 3, 41, [5, 6, 7, 8]]).astype(np.float32)
>>> input_pra = Tensor (x)
>>> net = PrintInputTensor ()
>>> net (input_pra)
>>>
>>> data ms.parse_print ('./log.data')
>>> print (data)
["print:', Tensor (shape=[2, 4], dtype=Float32, value=
[[ 1.00000000e+00, 2.00000000e+00, 3.00000000e+00, 4.00000000e+007],
[ 5.00000000e+00, 6.00000000e+00, 7.00000000e+00, 8.00000000e+00]11)1

1.5.13 mindspore.safetensors_to_ckpt

mindspore.safetensors_to_ckpt (file_path, save_path=None, name_map=None, file_name_regex=None,
processes_num=1)
Converts safetensors files into MindSpore checkpoint format and saves them to save_path. Safetensors is a reliable and portable
machine learning model storage format introduced by Huggingface, used for securely storing Tensors with fast speed (zero copy).

Note: The number of multiprocess settings is related to the size of the host, and it is not recommended to set it too large, otherwise
it may cause freezing.

Parameters
» file_path (st r) —Path to the directory containing safetensors files or a single safetensors file (.safetensors).
* save_path (str, optional)—Directory path where checkpoint files will be saved. Defaults: None.
* name_map (dict, optional)Dictionary mapping original parameter names to new names. Defaults: None.

e file_name_regex (str, optional)—Regular expression used to match the file that needs to be converted.
Defaults: None.

* processes_num (int, optional)—Number of processes to use for parallel processing. Defaults: 1.

Raises

ValueError —If the input path is invalid, the save_path is not a directory, or the file_path does not end with '.safetensors'.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore as ms

>>> ms.safetensors_to_ckpt ("./safetensors_save_path")

>>> ms.safetensors_to_ckpt ("./safetensors_save_path/rank0/checkpoint_0.safetensors")

>>> ms.safetensors_to_ckpt ("./safetensors_save_path/rank0/checkpoint_0.safetensors", "./new_
—path/")

>>> namemap = {"lin.weight":"new_name"}

>>> ms.safetensors_to_ckpt ("./safetensors_save_path/rank0/checkpoint_0.safetensors", "./new_

—path/", namemap)

1.5.14 mindspore.save_checkpoint

mindspore.save_checkpoint (save_obj, ckpt_file_name, integrated_save="True, async_save=False, append_dict=None,

enc_key=None, enc_mode="AES-GCM', choice_func=None, crc_check=False, format="ckpt’,
**kwargs)

Save checkpoint to a specified file.

Note: The enc_mode and crc_check parameters are mutually exclusive and cannot be configured simultaneously.

Parameters

save_obj (Union[Cell, 1list, dict])—The objectto be saved. The data type can be mindspore.nn.
Cell, list, or dict.

— If alist, it can be the returned value of Cell.trainable_params(), or alist of dict elements(each element is a dictionary,
like [{"name": param_name, "data": param_data}, -], the type of param_name must be string, and the type of
param_data must be parameter or Tensor).

— If dict, it can be the returned value of mindspore. load checkpoint ().
ckpt_file_name (str)—Checkpoint file name. If the file name already exists, it will be overwritten.
integrated_save (bool) —Whether to integrated save in automatic model parallel scene. Default: True .

async_save (Union[bool, str], optional)—Whether to use asynchronous saving of the checkpoint file
or safetensors file, if True, the asynchronous thread is used by default. If the type is string, the method of asynchronous
saving, it can be "process" or "thread". Default: False .

append_dict (dict)—Additional information that needs to be saved. The key of dict must be str, the value of dict
must be one of int, float, bool, string, Parameter or Tensor. Default: None .

enc_key (Union[None, bytes]) —Byte type key used for encryption. If the value is None , the encryption is
not required. Default: None .

enc_mode (st r) —This parameter is valid only when enc_key is not set to None . Specifies the encryption mode,
currently supports "AES—-GCM" and "AES—CBC" and "SM4-CBC" . Default: "AES-GCM" .

choice_func (function) —A function for saving custom selected parameters. The input value of choice_func is
a parameter name in string type, and the returned value is a bool. Default: None .

— If returns True , the Parameter that matching the custom condition will be saved.
— If returns False , the Parameter that not matching the custom condition will not be saved.

crc_check (bool) ~Whether to perform crc32 calculation when saving checkpoint and save the calculation result
to the file. Default: False .
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» format (str)—Format of the output file, can be "ckpt" or "safetensors". Default: "ckpt".
* kwargs (dict) —Configuration options dictionary.

Raises
e TypeError —If the parameter save_obj is not mindspore.nn.Cell , list or dict type.
* TypeError —If the parameter integrated_save is not bool type.
* TypeError —If the parameter ckpt_file_name is not string type.
e TypeError —If the parameter async_save is not bool or string type.

* ValueError —If the parameter async_save is string type but not in ["process", "thread"].

Examples

>>> import mindspore as ms

>>>

>>> # Define the network structure of LeNetb5. Refer to

>>> # https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py

>>> net = LeNetb5 ()

>>> ms.save_checkpoint (net, "./lenet.ckpt",

ce choice_func=lambda x: x.startswith("conv") and not x.startswith ("convl
="))

>>> param_dictl = ms.load_checkpoint ("./lenet.ckpt")

>>> print (param_dictl)

{'conv2.weight': Parameter (name=conv2.weight, shape=(16, 6, 5, 5), dtype=Float32, requires_
—grad=True) }

>>> params_list = net.trainable_params ()

>>> ms.save_checkpoint (params_list, "./lenet_list.ckpt",

choice_func=lambda x: x.startswith("conv") and not x.startswith ("conv2
="))
>>> param_dict2 = ms.load_checkpoint ("./lenet_list.ckpt")
>>> print (param_dict2)

{'convl.weight': Parameter (name=convl.weight, shape=(6, 1, 5, 5), dtype=Float32, requires_
—grad=True) }
>>> ms.save_checkpoint (param_dict2, "./lenet_dict.ckpt")

>>> param_dict3 = ms.load_checkpoint ("./lenet_dict.ckpt")

>>> print (param_dict3)

{'convl.weight': Parameter (name=convl.weight, shape=(6, 1, 5, 5), dtype=Float32, requires_
—grad=True) }

Tutorial Examples:

 Saving and Loading the Model - Saving and Loading the Model Weight
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1.5.15 mindspore.save_mindir

mindspore.save_mindir (model, file_name)
save protobuf file.

Note: The interface is deprecated from version 2.5 and will be removed in a future version.

Parameters
¢ model (ModelProto)—mindir model
e file_name (st r) —File name.
Raises
e TypeError —The argument model is not a ModelProto object.

e ValueError —The file path does not exist or the file_name format is incorrect.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore as ms

>>> md = ms.load_mindir ("test.mindir")

>>> md.user_info["version"]="pangu v100"

>>> ms.save_mindir (md, "test_new.mindir")

>>> md_new = ms.load_mindir ("test_new.mindir")
>>> md_new.user_info

1.6 Automatic Differentiation

mindspore.grad A wrapper function to generate the gradient function for the input
function.

mindspore.value_and_grad A wrapper function to generate the function to calculate forward
output and gradient for the input function.

mindspore.get_grad When return_ids of mindspore.grad() or mindspore.

grad () issetto True , use return value of mindspore.grad, or
the second return value of mindspore.grad as gradients.

mindspore. jacfwd Compute Jacobian via forward mode, corresponding to forward-
mode differentiation.

mindspore. jacrev Compute Jacobian via reverse mode, corresponding to reverse-
mode differentiation.

mindspore. jvp Compute the jacobian-vector-product of the given network.

mindspore.vijp Compute the vector-jacobian-product of the given network.
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1.6.1 mindspore.grad

mindspore.grad (fn, grad_position=0, weights=None, has_aux=False, return_ids=False)
A wrapper function to generate the gradient function for the input function.

As for gradient, three typical cases are included:

1. gradient with respect to inputs. In this case, grad_position is not None while weights is None.

2. gradient with respect to weights. In this case, grad_position is None while weights is not None.

3. gradient with respect to inputs and weights. In this case, grad_position and weights are not None.

Parameters

Returns

fn (Union[Cell, Function])—Function to do GradOperation.

grad_position (Union[NoneType, int, tuple[int]])Index to specify which inputs to be differen-
tiated. Default: O .

— If int, get the gradient with respect to single input.
— If tuple, get the gradients with respect to selected inputs. grad_position begins with 0.
— If None, none derivative of any input will be figured out, and in this case, weights is required.

weights (Union[ParameterTuple, Parameter, Ilist[Parameter]])—The parameters of the train-
ing network that need to calculate the gradient. weights can be got through weights = net.trainable_params() . Default:
None .

has_aux (bool) —If True, only the first output of fn contributes the gradient of fn, while the other outputs will be
returned straightly. It means the fr must return more than one outputs in this case. Default: False .

return_ids (bool) “Whether return the tuple made by gradients and the index to specify which inputs to be
differentiated or the name of parameters of the training network that need to calculate the gradient. If True , the output
gradients will be replaced by the tuples made by gradients and the index to specify which inputs to be differentiated or
the name of parameters of the training network. Default: False .

Function, the gradient function to calculate gradient for the input function or cell. For example, as for outl, out2 = fn(*args),
when has_aux is set True , gradient function will return outputs like (gradient, out2) and out2 does not contribute to the
differentiation, otherwise gradient. When return_ids is set to True , the format of the output will be the same with the
output of grad when return_ids is set to False, but every gradient in the output will be replaced by a tuple of position id or
parameter name and its gradient.

Raises

¢ ValueError —If both grad_position and weights are None.

* TypeError —If type of Args does not belong to required ones.
Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np
import mindspore

from mindspore import Tensor,

>>>

>>> ops, nn, grad
>>>
>>> # Cell object to be differentiated
class Net (nn.Cell) :
def construct (self, x, vy, z):
return x * y
Tensor ([1, 2], mindspore.float32)
Tensor ([-2, 3], mindspore.float32)
Tensor ([0, 3], mindspore.float32)
net = Net ()
output = grad(net,
print (output)
(Tensor (shape=[2],

Tensor (shape=[2],

>>>

W oR
>>> x =
>>> y =
>>> 2z

>>>
>>>
>>>

grad_position=(1, 2)) (x, y, z)

dtype=Float32,
dtype=Float32,

value=[ 0.00000000e+00,
value=[-2.00000000e+00,

>>>
>>> # Function object to be differentiated
>>> def fn(x, y, z):
res = x * ops.exp(y) * ops.pow(z, 2)
c return res, z
>>> x = Tensor([3, 3], mindspore.float32)
>>> y = Tensor ([0, 0], mindspore.float32)
>>> z = Tensor ([5, 5], mindspore.float32)
>>> gradient, aux = grad(fn, (1, 2), None, True) (X, Yy, 2Z)

>>> print (gradient)
(Tensor (shape=[2],
Tensor (shape=[2],
>>> print (aux)
(Tensor (shape=[2],
>>>
>>>

value= [ 7.50000000e+01,

[ 3.00000000e+01,

dtype=Float32,
dtype=Float32, value=

dtype=Float32, wvalue= [ 5.00000000e+00,

>>>
>>>
>>>

net = nn.Dense (10, 1)

loss_fn = nn.MSELoss ()

def forward(inputs, labels):
logits = net (inputs)
loss = loss_fn(logits,
return loss, logits

labels)

6.00000000e+001),
6.00000000e+001))

7

5.

# For given network to be differentiated with both inputs

.50000000e+0117)
3

00000000e+0117))
00000000e+001) ,)

and weights, there are 4 cases.

has_aux=True)

has_aux=True)

>>> inputs = Tensor (np.random.randn (16, 10).astype(np.float32))
>>> labels = Tensor (np.random.randn (16, 1).astype(np.float32))
>>> weights = net.trainable_params ()

>>> # Case 1: gradient with respect to inputs.

>>> # Aux value does not contribute to the gradient.

>>> grad_fn = grad(forward, grad_position=(0, 1), weights=None,
>>> inputs_gradient, (aux_logits,) = grad_fn(inputs, labels)
>>> print (len (inputs_gradient))

2

>>> print (aux_logits.shape)

(16, 1)

>>>

>>> # Case 2: gradient with respect to weights.

>>> grad_fn = grad(forward, grad_position=None, weights=weights,
>>> params_gradient, (aux_logits,) = grad_fn(inputs, labels)
>>> print (len(weights), len(params_gradient))

2 2

(continues on next page)
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(continued from previous page)
>>> print (aux_logits.shape)
(16, 1)
>>>
>>> # Case 3: gradient with respect to inputs and weights.
>>> grad_fn = grad(forward, grad_position=0, weights=weights, has_aux=False)

>>> inputs_gradient, params_gradient = grad_fn (inputs, labels)
>>> print (len(weights), len (params_gradient))
2 2

>>> # Case 4: return the gradient with ids.
>>> import numpy as np
>>> import mindspore
>>> import mindspore.nn as nn
>>> from mindspore import Tensor, ops
>>> from mindspore import grad
>>>
>>> # Cell object to be differentiated
>>> class Net (nn.Cell):
def construct (self, x, vy, z):
return x * y * z
Tensor ([1, 2], mindspore.float32)
>>> y = Tensor ([-2, 3], mindspore.float32)
]

>>> X

>>> z = Tensor ([0, 3], mindspore.float32)
>>> net = Net ()
>>> output = grad(net, grad_position=(1, 2), return_ids = True) (x, y, 2z)

>>> print (output)
((1, Tensor (shape=[2], dtype=Float32, wvalue=[ 0.00000000e+00, 6.00000000e+001)),
(2, Tensor (shape=[2], dtype=Float32, value=[-2.00000000e+00, 6.00000000e+001)))

1.6.2 mindspore.value_and_grad

mindspore.value_and_grad (fn, grad_position=0, weights=None, has_aux=False, return_ids=False)

A wrapper function to generate the function to calculate forward output and gradient for the input function.
As for gradient, three typical cases are included:

1. gradient with respect to inputs. In this case, grad_position is not None while weights is None.

2. gradient with respect to weights. In this case, grad_position is None while weights is not None.

3. gradient with respect to inputs and weights. In this case, grad_position and weights are not None.

Parameters
e fn (Union[Cell, Function])—Function to do GradOperation.

e grad_position (Union[NoneType, int, tuple[int]], optional)-Index to specify which inputs
to be differentiated. Default: O .

— If int, get the gradient with respect to single input.
— If tuple, get the gradients with respect to selected inputs. grad_position begins with 0.
— If None, none derivative of any input will be solved, and in this case, weights is required.

* weights (Union[ParameterTuple, Parameter, Ilist[Parameter]], optional) —The pa-
rameters of the training network that need to calculate the gradient. weights can be got through weights =
net.trainable_params() . Default: None .
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* has_aux (bool, optional)-If True, only the first output of fn contributes the gradient of fn, while the other
outputs will be returned straightly. It means the fr must return more than one outputs in this case. Default: False .

e return_ids (bool, optional)—Whether the returned derivation function contains grad_position or weights
information. If True, all gradient values in the returned derivation function will be replaced with: [gradient,
grad_position] or [gradient, weights]. Default: False .

Returns

Function, the derivative function used to compute the gradient of a given function. For example, as for outl, out2 = fn(*args) ,
gradient function will return outputs like ((out!, out2), gradient) . When has_aux is set to True, only out! contributes to the
differentiation. If refurn_ids is True, all gradient values in the returned derivation function will be replaced with: [gradient,
grad_position] or [gradient, weights].

Raises
* ValueError —If both grad_position and weights are None.

e TypeError —If type of Args does not belong to required ones.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import Tensor, ops, nn
>>> from mindspore import value_and_grad
>>>
>>> # Cell object to be differentiated
>>> class Net (nn.Cell):

def construct (self, x, y, z):

return x * y * z

>>> x = Tensor([1l, 2], mindspore.float32)
>>> y = Tensor([-2, 3], mindspore.float32)
>>> z = Tensor ([0, 3], mindspore.float32)

>>> net = Net ()

>>> grad_fn = value_and_grad(net, grad_position=1)
>>> output, inputs_gradient = grad_fn(x, vy, 2z)

>>> print (output)

[-0. 18.]

>>> print (inputs_gradient)

[0. 6.]

>>> # Function object to be differentiated
>>> def fn(x, y, z):

res = x * ops.exp(y) * ops.pow(z, 2)
return res, z
>>> x = Tensor (np.array([3, 3]) .astype(np.float32))
>>> y = Tensor (np.array ([0, 0]).astype(np.float32))
>>> 7z = Tensor (np.array([5, 5]) .astype(np.float32))
>>> output, inputs_gradient = value_and_grad(fn, grad_position=(1, 2), weights=None, has_

—aux=True) (x, y, 2z)
>>> print (output)

(Tensor (shape=[2], dtype=Float32, value= [ 7.50000000e+01, 7.50000000e+0171),
Tensor (shape=[2], dtype=Float32, value= [ 5.00000000e+00, 5.00000000e+007))

(continues on next page)
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>>> print (inputs_gradient)

(continued from previous page)

(Tensor (shape=[2], dtype=Float32, value= [ 7.50000000e+01, 7.50000000e+011),
Tensor (shape=[2], dtype=Float32, value= [ 3.00000000e+01, 3.00000000e+011))

>>>

>>> # For given network to be differentiated with both inputs and weights, there are 3 cases.

>>> net = nn.Dense (10, 1)

>>> loss_fn = nn.MSELoss ()

>>> def forward(inputs, labels):
logits = net (inputs)
loss = loss_fn(logits, labels)
return loss, logits

>>> inputs = Tensor (np.random.randn (16, 10).astype(np.float32))

>>> labels = Tensor (np.random.randn (16, 1).astype(np.float32))
>>> weights = net.trainable_params ()
>>>

>>> # Case 1: gradient with respect to inputs.

>>> # For has_aux 1is set True, only loss contributes to the gradient.

>>> grad_fn = value_and_grad(forward, grad_position=0,

>>> (loss, logits), inputs_gradient = grad_fn (inputs,
>>> print (logits.shape)
(16, 1)

>>> print (inputs.shape, inputs_gradient.shape)
(16, 10) (16, 10)

>>>

>>> # Case 2: gradient with respect to weights.

weights=None, has_aux=True)
labels)

>>> # For has_aux is set True, only loss contributes to the gradient.
>>> grad_fn = value_and_grad(forward, grad_position=None, weights=weights, has_aux=True)

>>> (loss, logits), params_gradient = grad_fn (inputs,
>>> print (logits.shape)

(16, 1)

>>> print (len(weights), len(params_gradient))

2 2

>>>

labels)

>>> # Case 3: gradient with respect to inputs and weights.
>>> # For has_aux 1is set False, both loss and logits contribute to the gradient.

>>> grad_fn = value_and_grad(forward, grad_position=0,
>>> (loss, logits), (inputs_gradient, params_gradient)
>>> print (logits.shape)

(16, 1)

>>> print (inputs.shape, inputs_gradient.shape)

(16, 10) (16, 10)

>>> print (len(weights), len (params_gradient))

2 2

1.6.3 mindspore.get_grad

mindspore.get_grad (gradients, identifier)

weights=weights, has_aux=False)
= grad_£fn (inputs, labels)

When return_ids of mindspore.grad () or mindspore.grad () is set to True , use return value of mindspore.grad, or
the second return value of mindspore.grad as gradients. Then find the specific gradient from gradients according to identifier .

As for gradient, two typical cases are included:
1. identifier is the position of the specific tensor to get gradient.

2. identifier is a parameter of a network.
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Parameters

e gradients (Union[tuple[int, Tensor], tuple[tuple, tuple]])—The return value of mind-
spore.grad () when return_ids is set to True.

e identifier (Union[int, Parameter])—The position number of a tensor, or a parameter that is used in
mindspore.grad().

Returns
The Tensor gradient value corresponding to the identifier.
Raises
* RuntimeError —If gradient value corresponding to the identifier is not found.

* TypeError —If type of Args does not belong to required ones.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> from mindspore import Tensor, nn
>>> from mindspore import grad, get_grad
>>>
>>> # Cell object to be differentiated
>>> class Net (nn.Cell) :
def construct (self, x, y, 2z):
00 cC return x * y * z
>>> x = Tensor([1l, 2], mindspore.float32)

>>> y = Tensor ([-2, 3], mindspore.float32)

>>> z = Tensor ([0, 3], mindspore.float32)

>>> net = Net ()

>>> out_grad = grad(net, grad_position=(1, 2), return_ids=True) (x, y, 2z)

>>> output = get_grad(out_grad, 1)
>>> print (output)
[0. 6.]

1.6.4 mindspore.jacfwd

mindspore. jacfwd (fn, grad_position=0, has_aux=False)

Compute Jacobian via forward mode, corresponding to forward-mode differentiation. When number of outputs is much greater
than that of inputs, it's better to calculate Jacobian via forward mode than reverse mode to get better performance.

Parameters
e fn (Union[Cell, Function])—Function to do GradOperation.

e grad_position (Union[int, tuple[int]], optional)-If int, get the gradient with respect to single
input. If tuple, get the gradients with respect to selected inputs. 'grad_position' begins with 0. Default: 0 .

* has_aux (bool, optional)-If True, only the first output of fn contributes the gradient of fn, while the other
outputs will be returned straightly. It means the fr must return more than one outputs in this case. Default: False .

Returns
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Function, returns the Jacobian function for the input function or cell. For example, as for outl, out2 = fn(*args), when has_aux
is set True , gradient function will return outputs like (Jacobian, out2) and out2 does not contribute to the differentiation,
otherwise Jacobian .

Raises

TypeError —grad_position or has_aux does not belong to required types.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore.nn as nn
>>> from mindspore import jacfwd
>>> from mindspore import Tensor
>>> class MultipleInputsMultipleOutputsNet (nn.Cell) :
def construct (self, x, vy, 2z):

. return x ** 2 + y ** 2 + z ** 2, x *y * z

>>> x = Tensor (np.array ([[1, 21, [3,

41]) .astype (np.float32))
>>> y = Tensor (np.array([[1, 2], [3, 41]1).astype(np.float32))
>>> z = Tensor (np.array([[1, 1], [1, 11]1).astype(np.float32))
>>> net = MultipleInputsMultipleOutputsNet ()
>>> jac, aux = jacfwd(net, grad_position=0, has_aux=True) (x, vy, 2z)
>>> print (jac)

[[[[ 2. 0.]
[ 0. 0.1]

[[ 0. 4.]
[ 0. 0.]11]

[[[ 0. 0.]
[ 6. 0.]1]

[[ 0. 0.]

[ 0. 8.111]
>>> print (aux)
[[ 1. 4.]

[ 9. 16.1]

1.6.5 mindspore.jacrev

mindspore. jacrev (fn, grad_position=0, has_aux=False)

Compute Jacobian via reverse mode, corresponding to reverse-mode differentiation. When number of inputs is much greater than
that of outputs, it's better to calculate Jacobian via reverse mode than forward mode to get better performance.

Parameters
e fn (Union[Cell, Function])—Function to do GradOperation.

e grad_position (Union[int, tuple[int]], optional)-If int, get the gradient with respect to single
input. If tuple, get the gradients with respect to selected inputs. 'grad_position' begins with 0. Default: O .

* has_aux (bool, optional)-If True, only the first output of fn contributes the gradient of fn, while the other
outputs will be returned straightly. It means the fr must return more than one outputs in this case. Default: False .

Returns
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Function, returns the Jacobian function for the input function or cell. For example, as for outl, out2 = fn(*args), when has_aux
is set True , gradient function will return outputs like (Jacobian, out2) and out2 does not contribute to the differentiation,
otherwise Jacobian .

Raises

TypeError —grad_position or has_aux does not belong to required types.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore.nn as nn
>>> from mindspore import jacrev
>>> from mindspore import Tensor
>>> class MultipleInputsMultipleOutputsNet (nn.Cell) :
def construct (self, x, vy, 2z):

. return x ** 2 + y ** 2 + z ** 2, x *y * z

>>> x = Tensor (np.array ([[1, 21, [3,

41]) .astype (np.float32))
>>> y = Tensor (np.array([[1, 2], [3, 41]1).astype(np.float32))
>>> z = Tensor (np.array([[1, 1], [1, 11]1).astype(np.float32))
>>> net = MultipleInputsMultipleOutputsNet ()
>>> jac, aux = jacrev(net, grad_position=0, has_aux=True) (x, vy, 2z)
>>> print (jac)

[[[[ 2. 0.]
[ 0. 0.1]

[[ 0. 4.]
[ 0. 0.]11]

[[[ 0. 0.]
[ 6. 0.]1]

[[ 0. 0.]

[ 0. 8.1111
>>> print (aux)
[[ 1. 4.]

[ 9. 16.1]

1.6.6 mindspore.jvp

mindspore. jvp (fn, inputs, v, has_aux=False)
Compute the jacobian-vector-product of the given network. The calculation procedure of JVP can be found in forward-mode
differentiation.

Parameters

e fn (Union[Function, Cell])—The function or net that takes Tensor inputs and returns single Tensor or tuple
of Tensors.

e inputs (Union[Tensor, tuple[Tensor], list[Tensor]])—The inputsto fn.

e v(Union[Tensor, tuple[Tensor], list[Tensor ]])—The vectorin jacobian-vector-product. The shape
and type of v should be the same as inputs .

* has_aux (bool) —If True, only the first output of fn contributes the gradient of fn, while the other outputs will be
returned straightly. It means the frn must return more than one outputs in this case. Default: False .

250 Chapter 1. mindspore


https://docs.python.org/library/exceptions.html#TypeError
https://www.mindspore.cn/docs/en/r2.6.0/design/programming_paradigm.html#forward-mode-ad
https://www.mindspore.cn/docs/en/r2.6.0/design/programming_paradigm.html#forward-mode-ad
https://docs.python.org/library/stdtypes.html#tuple
https://docs.python.org/library/stdtypes.html#list
https://docs.python.org/library/stdtypes.html#tuple
https://docs.python.org/library/stdtypes.html#list
https://docs.python.org/library/functions.html#bool

MindSpore APl Documentation, Release r2.6.0

Returns

* net_output (Union[Tensor, tuple[Tensor]]) - The output of fn(inputs) . Specially, when has_aux is set True , netout
is the first output of fn(inputs) .

¢ jvp (Union[Tensor, tuple[Tensor]]) - The result of jacobian-vector-product.

 aux_value (Union[Tensor, tuple[Tensor]], optional) - Only when has_aux is True , aux_value will be returned. It
means the second to last outputs of fn(inputs) . Specially, aux_value does not contribute to gradient.

Raises

TypeError —inputs or v does not belong to required types.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> from mindspore import jvp
>>> from mindspore import Tensor
>>> import mindspore.nn as nn
>>> class Net (nn.Cell):
def construct (self, x, y):
500 return x**3 + y
>>> x = Tensor (np.array ([ , 2],

[1 , 41]1) .astype (np.float32))
>>> y = Tensor (np.array([[1l, 2],

[1

XI

3
3, 4]1]) .astype(np.float32))

>>> v = Tensor (np.array ([ 1, 1]1]) .astype(np.float32))
>>> output = jvp(Net (), (
>>> print (output[0])

[[ 2. 10.]

[30. 68.]]
>>> print (output[1])

[[ 4. 13.]

[28. 49.]]
>>>
>>> def fn(x, y):

. return x ** 3 + vy, vy
>>> output, jvp_out, aux = jvp(fn, (x, y), (v, Vv), has_aux=True)
>>> print (output)

[[ 2. 10.]

[30. 68.1]
>>> print (jvp_out)

[[ 4. 13.]

[28. 49.11
>>> print (aux)

[[ 1. 2.]

[3. 4.1]
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1.6.7 mindspore.vjp

mindspore.vjip (fn, *inputs, weights=None, has_aux=False)
Compute the vector-jacobian-product of the given network. vjp matches reverse-mode differentiation.

Parameters

e fn (Union[Function, Cell])—The function or net that takes Tensor inputs and returns single Tensor or tuple
of Tensors.

e inputs (Union[Tensor, tuple[Tensor], list[Tensor]])—The inputsto fn.

* weights (Union[ParameterTuple, Parameter, Ilist/[Parameter]], optional) —The pa-
rameters of the training network that need to calculate the gradient. weights can be got through weights =
net.trainable_params() . Default: None .

e has_aux (bool, optional)—If True, only the first output of fn contributes the gradient of fn, while the other
outputs will be returned straightly. It means the fn must return more than one outputs in this case. Default: False.

Returns

Forward outputs and function to calculate vjp.

* net_output (Union[Tensor, tuple[Tensor]]) - The output of fu(inputs). Specially, when has_aux is set to True,
net_output is the first output of fn(inputs).

¢ vjp_fn (Function) - To calculate vector- jacobian-product. Its inputs are the vectors whose shape and type should be the
same as net_output .

 aux_value (Union[Tensor, tuple[Tensor]], optional) - When has_aux is True, aux_value will be returned. It means the
second to last outputs of frn(inputs). Specially, aux_value does not contribute to gradient.

Raises

TypeError —inputs or v does not belong to required types.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore.nn as nn
>>> from mindspore import vijp
>>> from mindspore import Tensor
>>> class Net (nn.Cell):

def construct (self, x, y):

. return x**3 + y

>>> x = Tensor (np.array ([

[1, 21, [3, 41]1).astype(np.float32))
>>> y = Tensor (np.array([[1, 2], [3, 41]1).astype(np.float32))
>>> v = Tensor (np.array([[1, 1], [1, 11]1).astype(np.float32))
>>> outputs, vijp_fn = vijp(Net (), x, V)

>>> print (outputs)

[[ 2. 10.]
[30. 68.11
>>> gradient = vijp_£fn(v)

>>> print (gradient)
(continues on next page)
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(continued from previous page)

(Tensor (shape=[2, 2] dtype=Float32, value=

[[ 3.00000000e+00, 1.20000000e+017,

[ 2.70000000e+01, 4.80000000e+01]]1), Tensor (shape=[2, 2], dtype=Float32, value=
[[ 1.00000000e+00, 1.00000000e+007,

[ 1.00000000e+00, 1.00000000e+0011))

>>> def fn(x, y):
. return 2 * x + vy, y ** 3
>>> outputs, vip_fn, aux = vijp(fn, x, y, has_aux=True)
>>> gradient = vjp_=£fn(v)
>>> print (outputs)

[[ 3. ©6.]

[ 9. 12.]]
>>> print (aux)
[[ 1. 8.1

[27. 64.]]

>>> print (gradient)

(Tensor (shape=[2, 2], dtype=Float32, value=
[[ 2.00000000e+00, 2.00000000e+007,

[ 2.00000000e+00, 2.00000000e+00]11), Tensor (shape=[2, 2], dtype=Float32, value=
[[ 1.00000000e+00, 1.00000000e+00]

[ 1 1 1

4
.00000000e+00, .00000000e+00]11))

1.7 Parallel Optimization

1.7.1 Automatic Vectorization

mindspore.vmap Vectorizing map (vmap) is a kind of higher-order function to map
fn along the parameter axes.

mindspore.vmap

mindspore.vmap (fn, in_axes=0, out_axes=0)
Vectorizing map (vmap) is a kind of higher-order function to map fn along the parameter axes.

Vmap is pioneered by Jax and it removes the restriction of batch dimension on the operator, and provides a more convenient
and unified operator expression. Moreover, it allows users to composite with other functional modules such as mindspore.
grad (), to improve the development efficiency. In addition, the vectorizing map does not execute loops outside the function,
but sinks loops into the primitive operations of the function for better performance. When combined with Graph Kernel Fusion,
operational efficiency would be further improved.

Warning: This is an experimental API that is subject to change or deletion.

Note:

* The power of vmap comes from the implementation of VmapRules of primitives. Although we have designed a generalized
rule for user custom operators, we can not guarantee that it works well for all operators, unknown exceptions may occur,
please be aware the risk of use.

* When calling the random number generation methods within the scope of vmap, the same random number is generated
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among vector functions each time. If you expect each vector branch to use different random numbers, you need to generate
batch random numbers externally in advance and then transfer them to vmap.

Parameters

e fn(Union[Cell, Function, CellList ])—Function to be mapped along the parameter axes, which takes at
least one argument and returns one or more Tensors or the type of data supported by the MindSpore Tensor. When it is
a CellList, the model ensembling scenario, please make sure that the structure of each cell is the same and the number
of cells is consistent with the sizes of the mapped axes (axis_size).

e in_axes (Union[int, 1list, tuple]) —Specifies which dimensions (axes) of the inputs should be mapped
over. Default: 0 .

— If in_axes is an integer, all arguments of fn are mapped over according to this axis index.

— If in_axes is a tuple or list, which only composed of integers or Nones and the length should equal to the number
of positional arguments to fn, indicates which axis to map for each corresponding positional argument. Note that,
axis integers must be in range [—ndim, ndim) for each argument, where ndim is the number of dimensions of the
corresponding argument.

— None means not mapping along any axis. Also the mapping axis index of the in_axes must have at least one positional
parameter not None. The sizes of the mapped axes (axis_size) for all arguments must be equal.

* out_axes (Union[int, list, tuple])—Specifies where the mapped dimensions (axes) should appear in the
outputs. Default: O .

— If out_axes is an integer, all outputs of fn are specified according to this axis.

— If out_axes is a tuple or list, which only composed of integers or Nones. And its length also should be equal to the
number of outputs of fn. Note that, axis integers must be in range [—ndim, ndim) for each output, where ndim is
the dimension of the output of the vimmap-mapped function.

— All outputs with a non-None mapped axis must specify a non-None out_axes, and if outputs with None mapped
axis specifies a non-None out_axes, the result broadcasts across the mapped axis.

Returns

Function, returns the Vectorized/Batched version function of fn. The arguments and outputs of this function correspond to those
of fn, but it adds an extra batch dimension at positions specified by in_axes and out_axes.

Raises
RuntimeError —

* If base elements in in_axes or out_axes are not a None or an integer.

If the all base elements in in_axes or out_axes are None.

* If in_axes is not single integer, and the length of in_axes is not equal to the arguments sizes.
* If out_axes is not single integer, and the length of our_axes is not equal to the outputs sizes.
* If the axis_size of each arguments in the scope of vmap are not equal.

o If the axis in in_axes or out_axes is out of bounds.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import numpy as np

>>> from mindspore import Tensor
>>> from mindspore import vmap
>>> def test_vmap(x, y, z): # (la], [a]l, [a]) —>=
—[a]

50 c return x + y + z

>>> x = Tensor (np.array([[1, 2], [3, 41, [5, 6]]).astype(np.float32))

# [b, a]
>>> y = Tensor (np.array([[-3, -2, =11, [3, 2, 111).astype(np.float32)) # [a, b]
>>> z = Tensor (np.array ([0, 3]) .astype(np.float32)) # [a]
>>> output = vmap (test_vmap, in_axes=(0, 1, None), out_axes=1) (x, y, z) # ([b, al], [a, b],

—[a]) —> [a, b]
>>> print (output)
[[-2 1 4]

[ 8 9 10]]

1.7.2 Recompute

mindspore.recompute This function is used to reduce memory, when run block, rather
than storing the intermediate activation computed in forward
pass, we will recompute it in backward pass.

mindspore.recompute

mindspore.recompute (block, *args, **kwargs)
This function is used to reduce memory, when run block, rather than storing the intermediate activation computed in forward pass,
we will recompute it in backward pass.

Note:
* Recompute function only support block which inherited from Cell object.
* This function interface now only support pynative mode. you can use Cell.recompute interface in graph mode.

* When use recompute function, block object should not decorated by @jit.

Parameters
* block (Cel1l) —Block to be recompute.
* args (tuple) —Inputs for block object to run forward pass.
e kwargs (dict) —Optional input for recompute function.
Returns
Same as return type of block.
Raises
* TypeError —If block is not Cell object.

e AssertionError —If execute mode is not PYNATIVE_MODE.
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Supported Platforms:

Ascend GPU CPU

Examples

>>> import numpy as np
>>> import mindspore.nn as nn
>>> from mindspore import ops
>>> from mindspore import Tensor, recompute
>>> class MyCell (nn.Cell):
def _ init_ (self):

super (MyCell, self).__init__ (auto_prefix=False)

self.conv = nn.Conv2d(2, 2, 2,
self.relu = ops.RelLU()

def construct (self, x):
y = recompute (self.conv, x)
return self.relu(y)

has_bias=False, weight_init='ones')

>>> inputs = Tensor(np.ones([2, 2, 2, 2]).astype(np.float32) * 2)

>>> my_net MyCell ()
>>> grad = ops.grad(my_net) (inputs)
>>> print (grad)

QO I 00 I 00 D 00 D

1.8 JIT

mindspore.JitConfig

Jit config for compile.

mindspore. jit

Create a callable MindSpore graph from a Python function.

mindspore.jit_class

Class decorator for user-defined classes.

mindspore.ms_memory_recycle

Recycle memory used by MindSpore.

mindspore.mutable

Make a constant value mutable.

mindspore.constexpr

Used to calculate constant in graph copmpiling process and im-
prove compile performance in GRAPH_MODE.

mindspore.lazy_inline

Make the cell to be reusable.

mindspore.no_inline

Make the function to be reusable.

mindspore.set_recursion_limit

Specify the recursion depth limit of function call before compil-
ing graph.
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1.8.1 mindspore.JitConfig

class mindspore.JitConfig (jit_level=", exc_mode='"auto', jit_syntax_level=", debug_level="RELEASE', infer_boost="off",

*rkwargs)

Jit config for compile.

Parameters

* jit_level (str, optional)—Used to control the compilation optimization level. Supports ["'O0", "O1", "O2"].

Default: "" , The framework automatically selects the execution method. Not recommended, it is recommended to use
the JIT decorator.

— "00": Except for optimizations that may affect functionality, all other optimizations are turned off, adopt Kernel-
ByKernel execution mode.

— "01": Using commonly used optimizations and automatic operator fusion optimizations, adopt KernelByKernel
execution mode.

— "02": Ultimate performance optimization, adopt Sink execution mode.

"non

* exc_mode (str, optional)—Control the execution mode of the model. Supports ["auto",
Default: "auto" .

sink", "no_sink"].

— "auto": The framework automatically selects the execution method.

— "sink": Support the network to load and load the entire device at once, and then execute it by input driver, without
the need to iterate through each operator to achieve better execution performance. This mode is only supported on
the Ascend backend.

— "no_sink": The network model is executed asynchronously one by one using a single operator.

* jit_syntax_level (str, optional)—JIT syntax level for graph compiling. The value must be "STRICT"
, "LAX" or "" . Default to an empty string, which means that this JitConfig configuration will be ignored and the
jit_syntax_level of ms.context will be used. For more details about ms.context, refer to set_context . Default: "" .

— "STRICT": Only basic syntax is supported, and execution performance is optimal. Can be used for MindIR load
and export.

— "LAX": Compatible with all Python syntax as much as possible. However, execution performance may be affected
and not optimal. Cannot be used for MindIR load and export due to some syntax that may not be able to be exported.

* debug_level (str, optional)—Setdebugging level for graph compiling. The value must be "RELEASE" or
"DEBUG". Default value: RELEASE.

— RELEASE: Used for normally running, and some debug information will be discard to get a better compiling
performance.

— DEBUG: Used for debugging when errors occur, more information will be record in compiling process.

e infer boost (str, optional) —enable infer boost mode. The value must be "on" , "of £". Default to an
"off", which means that disable infer boost. when infer boost mode is enabled, MindSpore will use high perf kernel lib,
use faster runtime make infer speed is best. Note: current infer boost only support jiz_level == "0O0" and only Atlas A2

series products are supported.

e **kwargs (dict)—A dictionary of keyword arguments that the class needs.
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Examples

>>> from mindspore import JitConfig

>>>

>>> jitconfig = JitConfig(jit_level="01")

>>>

>>> # Define the network structure of LeNet5. Refer to

>>> # https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
>>> net = LeNetb) ()

>>>

>>> net.set_jit_config(jitconfig)

1.8.2 mindspore.jit

mindspore. jit (function: Optional[Callable] = None, *, capture_mode: str = ‘ast’, jit_level: str = 'O0', dynamic: int = 0, fullgraph:
bool = False, backend: str =", **options)
Create a callable MindSpore graph from a Python function.

This allows the MindSpore runtime to apply optimizations based on graph.

Note:

« It is not supported to run a function with decoration @jit(capture_mode= “bytecode” ) in static graph mode, in which case
the decoration @jit(capture_mode= “bytecode” ) is considered invalid.

+ Calls to functions with decorated @jit(capture_mode= “bytecode” ) inside functions decorated with @jit(capture_mode=
“ast” ) are not supported, and the decoration @jit(capture_mode= “bytecode” ) is considered invalid.

Parameters
function (Function, optional)—The Python function that will be run as a graph. Default: None.
Keyword Arguments

* capture_mode (str, optional)—Themethod to create acallable MindSpore graph. The value of capture_mode
should be ast , bytecode or trace . Default: ast .

— ast : Parse Python ast to build graph.

— bytecode : Parse Python bytecode to build graph at runtime. This is an experimental prototype that is subject to
change and/or deletion.

— trace : Trace the execution of Python code to build graph. This is an experimental prototype that is subject to
change and/or deletion.

* jit_level (str, optional)—Used to control the compilation optimization level. Currently is only effective
with default backend. The value of jit_level should be 00 or 01 . Default: 00 .

— 00: Except for optimizations that may affect functionality, all other optimizations are turned off.

— OI: Using commonly used optimizations and automatic operator fusion optimizations. This optimization level is
experimental and is being improved.

e dynamic (int, optional)—Whether dynamic shape compilation should be performed. Default: 0. The value
range is as follows:

— 0: Do not perform dynamic shape compilation.

— I: Enable dynamic shape compilation and automatically detect shape changes.
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e fullgraph (bool, optional)—Whether to capture the entire function into graph. If False, jit attempts to be
compatible with all Python syntax in the function as much as possible. If True, we require that the entire function can
be captured into graph. If this is not possible (that is, if there is Python syntax not supported), then it will raise an
exception. This currently only applies when capture_mode is ast. Default: False.

* backend (str, optional)—The compilation backend to be used. If this parameter is not set, the framework will
use GE backend for Atlas training series products and ms_backend backend for others including Atlas A2 training
series products by default.

— ms_backend: Adopt KernelByKernel execution mode.

— GE: Adopt Sink execution mode. The whole model will be sinked to device to execute, only applicable to the top
cell of model. And only can be used in Ascend platform.

e **options (dict)—A dictionary of options to pass to the compilation backend.

Some options are device specific, see the below table for details:

Option Parameters Hardware Platform Support | Backend Support
disable_format_transform | GPU ms_backend
exec_order Ascend ms_backend
ge_options Ascend GE

infer_boost Ascend ms_backend

— disable_format_transform (bool, optional): Whether to disable the automatic format transform function from
NCHW to NHWC. When the network training performance of fp16 is worse than fp32, disable_format_transform
can be set to True to try to improve training performance. Default: False .

— exec_order (str, optional): Set the sorting method for operator execution, currently only two sorting methods are
supported: bfs and df s . Default: bfs .

# bfs: The default sorting method, breadth priority, good communication masking, relatively good performance.

« dfs: An optional sorting method, depth-first sorting. The performance is relatively worse than that of bfs execution
order, but it occupies less memory. It is recommended to try dfs in scenarios where other execution orders run
out of memory (OOM).

— ge_options (dict): Set options for ge backend. The options are divided into two categories: global, and session.
This is an experimental prototype that is subject to change and/or deletion. For detailed information, please refer
to Ascend community .

+ global (dict): Set global options.
« session (dict): Set session options.

— infer_boost (str, optional): Used to control the inference mode. Default: of £, which means the inference mode is
disabled. The range is as follows:

# on: Enable inference mode, get better infer performance.

« off : Disable inference mode, use forward for inference. The performance is poor.

Returns

Function, if fn is not None, returns a callable function that will execute the compiled function; If f is None, returns a decorator

and when this decorator invokes with a single fnn argument, the callable function is equal to the case when fn is not None.

Supported Platforms:

Ascend GPU CPU
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Examples

>>>
>>>
>>>
>>>

>>>
>>>

>>>
>>>
>>>
>>>
>>>
>>>

>>>
>>>
>>>

>>>

import numpy as np

from mindspore import Tensor
from mindspore import ops
from mindspore import jit

x = Tensor (np.ones([1, 1, 3, 3]).astype(np.float32))
y Tensor (np.ones([1, 1, 3, 3]).astype(np.float32))

# create a callable MindSpore graph by calling jit
def tensor_add(x, y):

zZ = X ty

return z

tensor_add_graph = jit (function=tensor_add)
out = tensor_add_graph(x, y)

# create a callable MindSpore graph through decorator @jit
@jit
def tensor_add_with_dec(x, vy):

zZ = X ty

return z

out = tensor_add_with_dec(x, y)

# create a callable MindSpore graph and capture the entire function into the graph
@jit (fullgraph=True)
def tensor_add_fullgraph(x, y):

z = X ty

return z

out = tensor_add_fullgraph(x, Vy)

1.8.3 mindspore.jit_class

mindspore.jit_class (cls)
Class decorator for user-defined classes.

This allows MindSpore to identify user-defined classes and thus obtain their attributes and methods.

Parameters

cls (Class) —User-defined class.

Returns

Class.

Raises

* TypeError —If jit_class is used for non-class types or nn.Cell.

e AttributeError —If the private attributes or magic methods of the class decorated with jiz_class is called.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore.nn as nn
>>> from mindspore import jit_class

>>> @jit_class
class UserDefinedNet:
def _ init_ (self):
self.value = 10

def func(self, x):
return 2 * x

>>> class Net (nn.Cell):
def _ init_ (self):
super (Net, self).__init__ ()
self.net = UserDefinedNet ()

def construct (self, x):
out = self.net.value + self.net.func(x)
return out

>>> net = Net ()
>>> out = net (5)

>>> print (out)
20

1.8.4 mindspore.ms_memory_recycle

mindspore.ms_memory_recycle ()
Recycle memory used by MindSpore. When train multi Neural network models in one process, memory used by MindSpore is
very large, this is because MindSpore cached runtime memory for every model. To recycle these cached memory, users can call
this function after training of one model.

Examples

>>> import mindspore as ms
>>> ms.ms_memory_recycle ()

1.8.5 mindspore.mutable

mindspore.mutable (input_data, dynamic_len=False)
Make a constant value mutable.

Currently, all the inputs of Cell except Tensor such as scalar, tuple, list and dict, are regarded as constant values. The constant
values are non-differentiable and used to do constant folding in the optimization process.

Besides, currently when the network input is tuple[Tensor], list[Tensor] or dict[Tensor], even without changing the shape and
dtype of the Tensors, the network will be re-compiled when calling this network repeatedly because the these inputs are regarded
as constant values.

To solve the above problems, we provide api mutable to make the constant inputs of Cell 'mutable’. A 'mutable’ input means that
it is changed to be a variable input just like Tensor and the most important thing is that it will be differentiable.

1.8. JIT 261



MindSpore APl Documentation, Release r2.6.0

When the input_data is tuple or list and dynamic_len is False, mutable will return a constant length tuple or list with all mutable
elements. If dynamic_len is True, the length of the return tuple or list will be dynamic.

When a dynamic-length tuple or list returned by mutable is used as input to a network and the network is called repeatedly, and
the length of the tuple or list is different for each run, it does not need to be re-compiled.

Parameters

e input_data (Union[Tensor, scalar, tuple, list, dict])—Theinputdatatobe made mutable. If
'input_data' is list/tuple/dict, the type of each element should also in the valid types.

* dynamic_len (bool, optional)—Whether to set the whole sequence to be dynamic length. In graph compila-
tion, if dynamic_len is True , the input_data must be list or tuple and the elements of input_data must have the same
type and shape. Default: False .

Warning: This is an experimental API that is subject to change or deletion. dynamic_len is an experimental argument.
Currently, dynamic_len is not supported to be True .

Note: Currently this api only works in GRAPH mode.

Returns
The origin input data which has been set mutable.

Raises
» TypeError —If input_data is not one of Tensor, scalar, tuple, list, dict or their nested structure.
e TypeError —If dynamic_len is True and input_data is not tuple or list.
e ValueError —If dynamic_len is True , input_data is tuple or list but the elements within input_data do not have the

same type.
Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import mutable, nn, ops, Tensor, context
>>> from mindspore import dtype as mstype
>>> context.set_context (mode=context.GRAPH_MODE)
>>> class Net (nn.Cell) :
def  init__ (self):
super (Net, self).__init__ ()
self.matmul = ops.MatMul ()

def construct(self, z):

x = z[0]
y = z[1]
out = self.matmul (x, Vy)

return out

>>> class GradNetWrtX (nn.Cell) :
def _ init_ (self, net):
(continues on next page)
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(continued from previous page)
super (GradNetWrtX, self).__init__ ()
self.net = net
self.grad_op = ops.GradOperation ()

def construct (self, z):
gradient_function = self.grad_op(self.net)
return gradient_function(z)

>>> z = mutable((Tensor([[0.5, 0.6, 0.4]1, [1.2, 1.3, 1.1]], dtype=mstype.float32),
C. Tensor(([([0.012, 0.3, 1.1], [0.1, 0.2, 1.31, [2.1, 1.2, 3.3]1]1, dtype=mstype.
—float32)))
>>> output = GradNetWrtX (Net ()) (z)
>>> print (output)

(Tensor (shape=[2, 3], dtype=Float32, value=

[[ 1.41000009e+00, 1.60000002e+00, 6.59999943e+00],

[ 1.41000009e+00, 1.60000002e+00, 6.59999943e+00]]), Tensor (shape=[3, 3], dtype=Float32,.
—value=
[[ 1.70000005e+00, .70000005e+00, 1.70000005e+007,

[ 1.89999998e+00, 1.89999998e+00, 1.89999998e+00],

[ 1.50000000e+00, 1.50000000e+00, 1.50000000e+0011))

=

1.8.6 mindspore.constexpr

mindspore.constexpr (fn=None, get_instance=True, name=None, reuse_result=True, check=True)
Used to calculate constant in graph copmpiling process and improve compile performance in GRAPH_MODE.

Parameters

e fn (function, optional)—A fnuse as the infer_value of the output operator. Default: None .

* get_instance (bool, optional)—If True , return the instance of operator, otherwise return the operator
class. Default: True .

* name (str, optional)-Definesthe operator name. If name is None , use the function name as op name. Default:
None .

* reuse_result (bool, optional)-If True, the operator will be executed once and reuse the result next time,
otherwise the operator will always be executed. Default: True .

e check (bool, optional)-If True, the parameters will be checked and the warning message will raised if the
parameter is not const value. Default: True .

Examples

>>> import mindspore as ms
>>> # define a constant calculate function with for loop inside and use use constexpr to.
—accelerate the compile
>>> # process.
>>> @ms.constexpr
def for_loop_calculate (range_num) :
out = 0
for i in range (range_num) :
if 1 $2 == 0 and 1 % 7 != O:
out = out + 1
return out // range_num

(continues on next page)
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(continued from previous page)

>>> # construct a net and run with GRAPH MODE.
>>> @ms. jit
def my_func(x):
new_shape = for_loop_calculate (100000)
return ms.ops.broadcast_to(x, (new_shape, ))

>>> out = my_func(ms.Tensor ([1]))
>>> print (out.shape)
>>> (21428, )

1.8.7 mindspore.lazy_inline

mindspore.lazy_inline (fn=None, attrs=None, policy=None)

Make the cell to be reusable. The corresponding sub graph will not be inline at first and will be inline with the policy. Registering
the decorator of the built-in function __init__ of a cell, the decorator will add the parameters of __init__ according to the attrs as
the attributes of this cell.

For a detailed description of the function, see Using the lazy_inline decorator .

Warning: This feature is only supported on Ascend and is not supported on other hardwares. The construct parameters must
be positional or key word arguments and have not default values. The cell has not switch sub graph.

Parameters
e fn (function)—_ init__ function of a cell.
e attrs (Union[list[string], string])—The attributes list to add for the cell.
* policy (Union[None, "front"], optional)—The policy of inline. Default is None.
— None: The cell will be compiled to sub graph and will not be inline.
— "front": The cell will be compiled to sub graph first and will be inline at front end.
Returns

function, original function.

Supported Platforms:

Ascend

Examples

>>> import os

>>> import numpy as np

>>> from mindspore import Tensor

>>> import mindspore.nn as nn

>>> from mindspore import lazy_inline

>>> from mindspore import context

>>> from mindspore import ops

>>> def conv3x3(in_channels, out_channels, stride=1, padding=1, pad_mode='pad'):
return nn.Conv2d(in_channels, out_channels,

(continues on next page)
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(continued from previous page)

kernel_size=3, stride=stride, padding=padding, pad_mode=pad_mode)

>>> def convlxl (in_channels, out_channels, stride=1, padding=0, pad_mode='pad') :
return nn.Conv2d(in_channels, out_channels,
kernel_size=1, stride=stride, padding=padding, pad_mode=pad_mode)

>>> class Block (nn.Cell):
expansion = 4

@lazy_inline

def _ init_ (self,
in_channels,
out_channels,
stride=1,
down_sample=False) :

super (Block, self).__init__ ()
out_chls = out_channels
self.convl = convlxl (in_channels, out_chls, stride=1, padding=0)

self.bnl = nn.BatchNorm2d (out_chls)

self.conv2 = conv3x3(out_chls, out_chls, stride=stride, padding=1)
self.bn2 = nn.BatchNorm2d (out_chls)

self.conv3 = convlxl (out_chls, out_channels, stride=1, padding=0)
self.bn3 = nn.BatchNorm2d (out_channels)

self.relu = nn.RelLU()
self.downsample = down_sample

self.conv_down_sample = convlxl (in_channels, out_channels,

stride=stride, padding=0)
self.bn_down_sample = nn.BatchNorm2d (out_channels)
self.add = ops.Add()

def construct (self, x):
identity = x

out = self.convl (x)
out = self.bnl (out)
out = self.relu(out)
out = self.conv2 (out)
out = self.bn2 (out)
out = self.relu(out)
out = self.conv3(out)

out = self.bn3 (out)

if self.downsample:
identity = self.conv_down_sample (identity)
identity = self.bn_down_sample (identity)

out = self.add(out, identity)
out self.relu(out)

return out
(continues on next page)
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>>>

>>>

>>>
>>>
>>>

>>>

class Net (nn.Cell) :

def _ init_ (self, block, num_classes=100) :
super (Net, self).__init__ ()
self.convl = nn.Conv2d (3, 64, kernel_size=7, stride=2,
self.bnl = nn.BatchNorm2d(64)
self.relu = nn.ReLU()
self.maxpool = nn.MaxPool2d(kernel_size=3, stride=2,

self.layer = self.MakelLayer (

block, 50, in_channels=64, out_channels=2048,
self.avgpool = nn.AvgPool2d (7, 1)
self.flatten = ops.Flatten()

def Makelayer (self, block, layer_num, in_channels, out_channels,
layers = []
resblk = block(in_channels, out_channels,

stride=stride,
layers.append (resblk)

down_sample=True)

for _ in range(l, layer_num):
resblk = block (out_channels,
layers.append (resblk)

out_channels, stride=1)

return nn.SequentialCell (layers)
def construct (self, x):
self.convl (x)
= self.bnl (x)
= self.relu(x)
self.maxpool (x)
= self.layer (x)
= self.avgpool (x)
= self.flatten (x)
return x

XX X X X X X
Il

def test_compile():
net = Net (Block)
inp = Tensor (np.ones([1, 3,
net (inp)

224, 2241]) .astype(np.float32))

context.set_context (mode=context .GRAPH_MODE)
os.environ["MS_DEV_SAVE_GRAPHS"] "an
os.environ["MS_DEV_SAVE_GRAPHS_PATH"] = os.path.realpath("./lazy")

test_compile ()

padding=3,

stride=2)

(continued from previous page)

pad_mode="pad")

pad_mode='valid'")

stride) :
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1.8.8 mindspore.no_inline

mindspore.no_inline (fn=None)
Make the function to be reusable. The corresponding sub graph will not be inline.

Parameters
fn (function) —Itis the python function. If it is a methon of a cell, please refer to mindspore.lazy _inline ().
Returns

function, original function.

Supported Platforms:

Ascend

Examples

>>> from mindspore import no_inline, Tensor, jit
>>> @no_inline
def no_inline_fun(val) :
x = val * 3 + 2
R return x
>>> @jit
def call_no_inline_fun (val) :
for _ in range (100) :
val = no_inline_fun (val)
return val
>>> call_no_inline_fun (Tensor (10))

1.8.9 mindspore.set_recursion_limit

mindspore.set_recursion_limit (recursion_limit=1000)
Specify the recursion depth limit of function call before compiling graph. It needs to be call when the nested function call is too
deep or the number of sub graphs is too large. If recursion_limit is set larger than before, the system max stack depth should be
set larger too, otherwise a core dumped exception may be raised because of system stack overflow.

Parameters

recursion_limit (int, optional)—The recursion depth limit. Must be a positive integer. Default: 1000 .

Examples

>>> import mindspore as ms
>>> ms.set_recursion_limit (10000)
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1.9 Tool

1.9.1 Dataset Helper

mindspore.DatasetHelper DatasetHelper is a class to process the MindData dataset and pro-
vides the information of dataset.

mindspore.Symbol Symbol is a data structure to indicate the symbolic info of shape.

mindspore.connect _network_with_dataset Connect the network with dataset in dataset_helper.

mindspore.data_sink

A wrapper function to generate a function for the input function.

mindspore.DatasetHelper

class mindspore.DatasetHelper (dataset, dataset_sink_mode=True, sink_size=- 1, epoch_num=1)

DatasetHelper is a class to process the MindData dataset and provides the information of dataset.

According to different contexts, change the iterations of dataset and use the same iteration for loop in different contexts.

Note: The iteration of DatasetHelper will provide one epoch data.

Parameters

e dataset (Dataset) —The dataset iterator.
spore.dataset module, such as mindspore.dataset.ImageFolderDataset.

The dataset can be generated by dataset generator API in mind-

* dataset_sink_mode (bool) —If the value is True, GetNext is employed to fetch the data at device through the

dataset pipeline, otherwise fetch the data at host by iterating through the dataset. Default: True.

* sink_size (int)—Control the amount of data in each sink. Must be -1 or positive. If sink_size=-1, sink the complete

dataset for each epoch. If sink_size>0, sink sink_size data for each epoch. Default: —1.

* epoch_num (int)—The number of passes of the entire dataset to be sent. Default: 1.

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import nn

>>> from mindspore import dataset as ds

>>>

>>> data = {"x": np.float32 (np.random.rand (64, 10)), "y": np.random.randint (0,
>>> train_dataset = ds.NumpySlicesDataset (data=data) .batch (32)

>>> set_helper = ms.DatasetHelper (train_dataset, dataset_sink_mode=False)

>>>

>>> net = nn.Dense (10, 5)

>>> # Object of DatasetHelper is iterable

for next_element in set_helper:
# ‘next_element’ includes data and label,
data = next_element [0]

result = net (data)

>>>

using data to run the net

continue_send ()
Continue to send data to device at the beginning of epoch.

Sy

(64,))}
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Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import nn

>>> from mindspore import dataset as ds

>>>

>>> data = {"x": np.float32 (np.random.rand (64, 10)), "y": np.random.randint (0, 5, (64,))}
>>> train_dataset = ds.NumpySlicesDataset (data=data) .batch(32)

>>> dataset_helper = ms.DatasetHelper (train_dataset, dataset_sink_mode=True)

>>> dataset_helper.continue_send ()

release ()
Free up resources about data sink.

Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import nn

>>> from mindspore import dataset as ds

>>>

>>> data = {"x": np.float32 (np.random.rand (64, 10)), "y": np.random.randint (0, 5, (64,))}
>>> train_dataset = ds.NumpySlicesDataset (data=data) .batch(32)

>>> dataset_helper = ms.DatasetHelper (train_dataset, dataset_sink_mode=True)

>>> dataset_helper.release()

sink_size ()
Get sink_size for each iteration.

Examples

>>> import mindspore as ms
>>> import numpy as np
>>>
>>> # Define a dataset pipeline
>>> def generator():
for i in range(5):
yield (np.ones((32, 10)),)

>>>
>>> train_dataset = ms.dataset.GeneratorDataset (generator, ["data"])

>>> dataset_helper = ms.DatasetHelper (train_dataset, dataset_sink_mode=True, sink_size=-
1)

>>>

>>> # 1f sink size==-1, then will return the full size of source dataset.

>>> sink_size = dataset_helper.sink_size()

stop_send ()
Stop send data about data sink.
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Examples

>>>
>>>
>>>
>>>

>>>
>>>

import mindspore as ms
import numpy as np
# Define a dataset pipeline
def generator():

for i in range (5):

yield (np.ones((32, 10)),)

train_dataset = ms.dataset.GeneratorDataset (generator, ["data"])
dataset_helper = ms.DatasetHelper (train_dataset, dataset_sink_mode=True, sink_size=-

=1)

>>>

dataset_helper.stop_send()

types_shapes ()
Get the types and shapes from dataset on the current configuration.

Examples

>>>
>>>
>>>
>>>
>>>

>>>
>>>
>>>
>>>
>>>

import mindspore as ms
import numpy as np

# Define a dataset pipeline
def generator():
for i in range(5):
yield (np.ones((32, 10)),)

train_dataset = ms.dataset.GeneratorDataset (generator, ["data"])
dataset_helper = ms.DatasetHelper (train_dataset, dataset_sink_mode=True)

types, shapes = dataset_helper.types_shapes|()

mindspore.Symbol

class mindspore.Symbol (max=0, min=1, divisor=1, remainder=0, unique=False, **kawgs)
Symbol is a data structure to indicate the symbolic info of shape.

For dynamic shape networks, compared with only setting the unknown dimensions ( None ) in Tensor , providing more symbolic
shape info can help the framework better optimize the computation graph, to improve the performance of network execution.

Parameters

Outputs:
Symbol.

Raises

max (int)—The maximum length of this dimension, which is valid when it's greater than min. Default: O .

min (int)—The minimum length of this dimension. Default: 1 .

divisor (int) —The divisor( d ). When remainder is 0, it means this dimension can be divided by d . Default: 1 .
remainder (int)—The remainder( » ) when symbol is represented by d « N + r, N > 1 . Default: O .

unique (bool) —When the symbol object is used multiple times, if unique is True , the shape items of this symbol
are considered to be same length, otherwise only symbol info is shared by multiple dimensions. Default: False .
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e TypeError —If max, min, divisor, remainder is not an int.

* TypeError —If unique is not a bool.
e ValueError —If min is not positive value.
e ValueError —If divisor is not positive value.

¢ ValueError —If remainder is not in the range [0, d) .

Examples

>>> import numpy as np
>>> import mindspore as ms

>>> from mindspore import nn, Tensor, Symbol
>>>
>>> class Net (nn.Cell) :
def _ init__ (self):
super (Net, self).__init__ ()

self.abs = ms.ops.Abs ()
def construct (self, x):
return self.abs (x)

>>> net = Net ()

>>> sl = Symbol (divisor=8, remainder=1)

>>> s2 = Symbol (max=32, unique=True)

>>> dyn_t = Tensor (shape=(None, sl1, sl, s2,
>>> net.set_inputs (dyn_t)

s2),

>>> # the shape values of last two dimensions must be equal,
dtype=ms.float32)) .shape

>>> net (Tensor (np.random.randn (1, 9, 17, 32, 32),
(i, 9, 417, 32, 32)
>>> net (Tensor (np.random.randn (8, 25, 9, 30, 30),

(8, 25, 9, 30, 30)

mindspore.connect_network_with_dataset

dtype=ms.float32)

because "s2" is set to "unique"

dtype=ms.float32)) .shape

mindspore.connect_network_with_dataset (network, dataset_helper)
Connect the network with dataset in dataset_helper. Only supported in sink mode, (dataset_sink_mode=True).

Parameters

¢ network (Cell) —The training network for dataset.

* dataset_helper (DatasetHelper) —A class to process the MindData dataset, it provides the type, shape and

queue name of the dataset.

Returns

Cell, a new network containing the type, shape and queue name of the dataset info.

Raises

RuntimeError —If the API was not called in dataset sink mode.

Supported Platforms:

Ascend GPU
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Examples

>>> import numpy as np

>>> import mindspore as ms

>>> from mindspore import nn

>>> from mindspore import dataset as ds

>>>

>>> data = {"x": np.float32 (np.random.rand (64, 10)), "y":

>>> train_dataset = ds.NumpySlicesDataset (data=data) .batch(32)

np.random.randint (0, 5, (64,))}

>>> dataset_helper = ms.DatasetHelper (train_dataset, dataset_sink_mode=True)

>>> net = nn.Dense (10, 5)

>>> net_with_dataset = ms.connect_network_with_dataset (net,

mindspore.data_sink

mindspore.data_sink (fn, dataset, sink_size=1, jit_config=None, input_signature=None)

A wrapper function to generate a function for the input function.

dataset_helper)

Note: When using data sinking, the dataset will be automatically looped to the device. The device side can cache up to 100
batches of data and occupy no more than 2GB of memory. At this time, only the number of steps for each sinking sink_size needs
to be considered. sink_size defaults to 1, indicating that each epoch only takes one batch of data from the cache for training and
outputs a loss. If sink_size is greater than 1, each epoch takes out sink_size batches of data from the cache for training and outputs

a loss.

Parameters

e f£n (Function)—The Python function that will be run with dataset.

* dataset (Dataset)—The dataset iterator. The dataset can be generated by dataset generator APl in mindspore.

dataset, suchas mindspore.dataset.ImageFolderDataset.

* sink_size (int) —Control the amount of data in each sink. sink_size must be positive integer. Default: 1 .

* jit_config (JitConfig)—Controls the execution mode(Graph mode/PyNative mode) of the generated function,

and Jit config for compile. Default: None , means running in PyNative mode.

* input_signature (Union[Tensor, List or Tuple of Tensors])—The Tensor which describes the
input arguments. The shape and dtype of the Tensor will be supplied to this function. If input_signature is specified,
each input to frn must be a Tensor. And the input parameters of fn cannot accept **kwargs. The shape and dtype of
actual inputs should keep the same as input_signature. Otherwise, TypeError will be raised. Default: None .

Returns
Function, the generated function will be executed in data sinking mode.
Raises

ValueError —If sink_size is not positive integer.

Supported Platforms:

Ascend GPU
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Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

>>>
>>>
>>>

for _

data = {"x":
dataset =

out =

np.ones ((1,),

import numpy as np
import mindspore as ms
from mindspore import dataset as ds

def func_net(x, y):
X +y

return out

sink_process
in range(2):
sink_process ()
print (out)

out =

= ms.data_sink (func_net,

1.9.2 Debugging and Tuning

dtype=np.int32),
ds.NumpySlicesDataset (data=data)

dataset,

"y": np.ones((1l,), dtype=np.int32)}

sink_size=1)

mindspore.profiler.profile This class to enable the profiling of MindSpore neural networks.

mindspore.profiler._ExperimentalConfig The purpose of this class is to configure scalable parameters when
using profiles for model performance data acquisition.

mindspore.profiler.mstx Mstx class provides profiling tools for marking and tracing on
NPU.

mindspore.profiler.DynamicProfilerMonitor  Thisclass toenable the dynamic profile monitoring of MindSpore
neural networks.

mindspore.profiler.schedule This class use to get the actions of each step.

mindspore.profiler.tensorboard For each step in dynamic graph mode, call this method for online

_trace_handler

analyse.

mindspore.profiler.profiler.analyse Analyze training performance data offline, which is invoked after
performance data collection is completed.

mindspore.SummaryCollector SummaryCollector can help you to collect some common infor-
mation, such as loss, learning late, computational graph and so
on.

mindspore.SummaryLandscape SummaryLandscape can help you to collect loss landscape infor-
mation.

mindspore.SummaryRecord SummaryRecord is used to record the summary data and lineage
data.

mindspore.set_dump Enable or disable dump for the target and its contents.

mindspore.Profiler The current interface is deprecated, please use: mindspore.
profiler.profile instead.
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mindspore.profiler.profile

class mindspore.profiler.profile (activities: list = None, with_stack: bool = False, profile_memory: bool = False,

data_process: bool = False, parallel_strategy: bool = False, start_profile: bool =
True, hbm_ddr: bool = False, pcie: bool = False, sync_enable: bool = True,
schedule: Schedule = None, on_trace_ready: Optional[Callable/..., Any]] = None,
experimental_config: Optional[_ExperimentalConfig] = None)

This class to enable the profiling of MindSpore neural networks. MindSpore users can import the mindspore.profiler.profile,
initialize the profile object to start profiling, Use profile.start() to start the analysis, and use profile.stop() to stop collecting and
analyzing the results. Users can visualize the results using the MindStudio Insight tool. Now, profile supports AICORE operator,
AICPU operator, HostCPU operator, memory, correspondence, cluster, etc data analysis.

Parameters

start_profile (bool, optional)—The start_profile parameter controls whether to enable or disable perfor-
mance data collection based on conditions. Default: True .

activities (I1ist, optional) —The activities to collect. Default: [ProfilerActivity.CPU, Pro-
filerActivity.NPU].

— ProfilerActivity.CPU: Collect MindSpore framework data.
— ProfilerActivity.NPU: Collect CANN software stack and NPU data.
— ProfilerActivity.GPU: Collect GPU data.

schedule (schedule, optional)—Setsthe action strategy for the capture, defined by the schedule class, to be
used with the step interface. Default: None. Performance data of all steps is collected. For details, see mindspore.
profiler.schedule.

on_trace_ready (Callable, optional)—Sets the callback function to be executed when the performance
data is collected. Default: None. It indicates that only performance data is collected, but not resolved. For details, see
mindspore.profiler.tensorboard _trace_handler() .

profile_memory (bool, optional)—(Ascend only) Whether to collect tensor memory data, collect when
True . When using this parameter, activities must set to [ProfilerActivity.CPU, ProfilerActivity.
NPU]. Collecting operator memory data when the graph compilation level is O2 requires collecting from the first step.
Default: False . The operator name currently collected by this parameter is incomplete. This issue will be resolved
in later versions. It is recommended to use the environment variable MS_ ALLOC_ CONF instead.

with_stack (bool, optional)—(Ascend only) Whether to collect frame host call stack data on the Python side.
This data is presented in the form of a flame graph in the timeline. When using this parameter, activities must include
ProfilerActivity.CPU. Default value: False .

hbm_ddr (bool, optional)—(Ascend only) Whether to collect On-Chip Memory/DDR read and write rate data,
collect when True. Default: False .

pcie (bool, optional)—(Ascend only) Whether to collect PCle bandwidth data, collect when True. Default:
False.

data_process (bool, optional)—(Ascend/GPU) Whether to collect data to prepare performance data. De-
fault value: False .

parallel_strategy (bool, optional)—(Ascend only) Whether to collect parallel policy performance data.
Default value: False .

sync_enable (bool, optional)—(GPU only) Whether the profiler collects operators in a synchronous way.
Default: True .

— True: The synchronous way. Before sending the operator to the GPU, the CPU records the start timestamp. Then
the operator is returned to the CPU after execution, and the end timestamp is recorded, The duration of the operator
is the difference between the two timestamps.
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— False: The asynchronous way. The duration of the operator is that of sending from the CPU to the GPU. This
method can reduce the impact of adding profiler on overall training time.

* experimental_config( _ExperimentalConfig, optional)—expandable parameterscan be configured

Raises

in this configuration item. For details, see mindspore.profiler._ ExperimentalConfig.

RuntimeError —When the version of CANN does not match the version of MindSpore, MindSpore cannot parse the generated
ascend_job_id directory structure.

Supported Platforms:

Ascend GPU

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>

>>>
>>>

>>>
>>>

>>>
>>>

import numpy as np

import mindspore

from mindspore import nn, context

import mindspore.dataset as ds

from mindspore.profiler import ProfilerLevel, ProfilerActivity, AicoreMetrics, ExportType

class Net (nn.Cell):

def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense(2,2)

def construct (self, x):
return self.fc(x)

def generator():

for i in range(2):
yield np.ones([2, 2]) .astype(np.float32), np.ones([2]).astype (np.int32)

def train(net):

if

__name__ == main

optimizer = nn.Momentum(net.trainable_params (), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator, ["data", "label"])

model = mindspore.train.Model (net, loss, optimizer)
model.train (1, data)

# If the device_target is GPU, set the device_target to "GPU"
context.set_context (mode=mindspore.GRAPH_MODE)
mindspore.set_device ("Ascend")

# Init Profiler

experimental_config = mindspore.profiler._ExperimentalConfig(
profiler_level=ProfilerLevel.LevelO,
aic_metrics=AicoreMetrics.AiCoreNone,
12_cache=False,
mstx=False,
data_simplification=False,
export_type=[ExportType.Text])

steps = 10

net = Net ()

# Note that the Profiler should be initialized before model.train

(continues on next page)
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<NPU],

—warmup=1, active=2,

(continued from previous page)

with mindspore.profiler.profile(activities=[ProfilerActivity.CPU, ProfilerActivity.

schedule=mindspore.profiler.schedule (wait=1, .

repeat=1, skip_first=2),
on_trace_ready=mindspore.profiler.
tensorboard_trace_handler ("./data"),

profile_memory=False,

experimental_ config=experimental_config) as prof:

# Train Model

for step in range (steps):
train (net)
prof.step ()

add_metadata (key: str, value: str)
Report custom metadata key-value pair data.
Parameters
* key (str)—The key to the metadata.

* value (st r)—The value to the metadata.

Examples

>>> import mindspore

>>> # Profiler init.

>>> with mindspore.profiler.profile() as prof:
# Call Profiler add_metadata
prof.add_metadata ("test_key", "test_value")

add_metadata_json (key: str, value: str)
Report custom metadata key-value pair data with the value as a JSON string data.
Parameters
* key (str)—The key to the metadata.

* value (str)—The json str format value to the metadata.

Examples

>>> import Jjson

>>> import mindspore

>>> # Profiler init.

>>> with mindspore.profiler.profile() as prof:
# Call Profiler add_metadata_json

prof.add_metadata_json ("test_key", Json.dumps ({"keyl":

start ()
Turn on profile data collection. profile can be turned on by condition.

Raises

* RuntimeError —If the profile has already started.

1, "key2": 2}))
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* RuntimeError —If the start_profile parameter is not set or is set to True.

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import nn, context
>>> import mindspore.dataset as ds
>>> from mindspore.profiler import ProfilerlLevel, ProfilerActivity, AicoreMetrics,.
—ExportType
>>>
>>> class Net (nn.Cell):
def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense(2,2)
def construct (self, x):
return self.fc (x)
>>>
>>> def generator():
for i in range(2):
.. yield np.ones([2, 2]).astype(np.float32), np.ones([2]).astype(np.int32)
>>>

>>> def train(net):
optimizer = nn.Momentum (net.trainable_params(), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator, ["data", "label"])
model = mindspore.train.Model (net, loss, optimizer)
model.train (1, data)

>>>

>> if name. == '_ main__ ':

# If the device target is GPU, set the device_target to "GPU"
context.set_context (mode=mindspore.GRAPH_MODE)
mindspore.set_device ("Ascend")

# Init Profiler
experimental_config = mindspore.profiler._ExperimentalConfig(
profiler_level=ProfilerlLevel.LevelO,
aic_metrics=AicoreMetrics.AiCoreNone,
12_cache=False,
mstx=False,
data_simplification=False,
export_type=[ExportType.Text])
steps = 10
net = Net ()
# Note that the Profiler should be initialized before model.train
oo prof = mindspore.profiler.profile(activities=[ProfilerActivity.CPU,
—ProfilerActivity.NPU],
.. schedule=mindspore.profiler.schedule (wait=1,_
—warmup=1, active=2,
repeat=1, skip_first=2),
on_trace_ready=mindspore.profiler.
tensorboard_trace_handler ("./data"),
profile_memory=False,
experimental_config=experimental_config)
prof.start ()
# Train Model

(continues on next page)
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(continued from previous page)

for step in range(steps):
train (net)
prof.step()
prof.stop ()

step ()

Used for Ascend, distinguish step collection and parsing performance data through schedule and on_trace_ready.
Raises

* RuntimeError —If the start_profile parameter is not set or the Profiler is not started.

e RuntimeError —If the schedule parameter is not set.

Examples: >>> import numpy as np >>> import mindspore >>> from mindspore import nn, context >>> import
mindspore.dataset as ds >>> from mindspore.profiler import ProfilerLevel, ProfilerActivity, AicoreMetrics, ExportType
>>> >>> class Net(nn.Cell): ---def __init__ (self): ---super(Net, self).__init_ () ---self.fc = nn.Dense(2,2) ---def con-
struct(self, x): - -return self.fc(x) >>> >>> def generator(): ---for i in range(2): ---yield np.ones([2, 2]).astype(np.float32),
np.ones([2]).astype(np.int32) >>> >>> def train(net): ‘--optimizer = nn.Momentum(net.trainable_params(), 1, 0.9) -
loss = nn.SoftmaxCrossEntropyWithLogits(sparse=True) ---data = ds.GeneratorDataset(generator, ["data", "label"]) ---
model = mindspore.train.Model(net, loss, optimizer) ---model.train(1, data) >>> >>> if _ name__ =="'__main__" --#
If the device_target is GPU, set the device_target to "GPU" ---context.set_context(mode=mindspore. GRAPH_MODE)
---mindspore.set_device("Ascend") -+ # Init Profiler ---experimental_config = mindspore.profiler._Experimental Config(
---profiler_level=ProfilerLevel.LevelO, ---aic_metrics=AicoreMetrics.AiCoreNone, ---12_cache=False, ---mstx=False,
---data_simplification=False, ---export_type=[ExportType.Text]) ---steps = 10 ---net = Net() ---# Note that the Profiler
should be initialized before model.train - -with mindspore.profiler.profile(activities=[ProfilerActivity. CPU, Profiler-
Activity. NPU], ---schedule=mindspore.profiler.schedule(wait=1, warmup=1, active=2, ---repeat=1, skip_first=2),
---on_trace_ready=mindspore.profiler.tensorboard_trace_handler("./data"), ---profile_memory=False, “--experimen-
tal_config=experimental_config) as prof: -~ # Train Model ---for step in range(steps): ‘- -train(net) - -prof.step()

stop ()

Turn off profile data collection. profile can be turned off by condition.
Raises

RuntimeError —If the profile has not started, this function is disabled.

Examples

>>> import numpy as np
>>> import mindspore
>>> from mindspore import nn, context
>>> import mindspore.dataset as ds
>>> from mindspore.profiler import ProfilerLevel, ProfilerActivity, AicoreMetrics,.
—ExportType
>>>
>>> class Net (nn.Cell) :
def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2,2)
def construct (self, x):
return self.fc (x)
>>>
>>> def generator():
for i in range(2):
yield np.ones([2, 2]) .astype(np.float32), np.ones([2]).astype(np.int32)
(continues on next page)
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>>>

>>> def train(net):
optimizer = nn.Momentum(net.trainable_params (), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator, ["data", "label"])
model = mindspore.train.Model (net, loss, optimizer)

. model.train (1, data)
>>>
>> if name_ == '_ main__ ':

# If the device target is GPU, set the device_target to "GPU"
context.set_context (mode=mindspore.GRAPH_MODE)
mindspore.set_device ("Ascend")

# Init Profiler
experimental_config = mindspore.profiler._ExperimentalConfig(
profiler_level=ProfilerLevel.LevelO,
aic_metrics=AicoreMetrics.AiCoreNone,
12_cache=False,
mstx=False,
data_simplification=False,
export_type=[ExportType.Text])
steps = 10
net = Net ()
# Note that the Profiler should be initialized before model.train
Ce prof = mindspore.profiler.profile(activities=[ProfilerActivity.CPU,
—ProfilerActivity.NPU],
.. schedule=mindspore.profiler.schedule (wait=1,
—warmup=1, active=2,
repeat=1, skip_first=2),
on_trace_ready=mindspore.profiler.
tensorboard_trace_handler ("./data"),
profile_memory=False,
experimental_config=experimental_config)
prof.start ()
# Train Model
for step in range(steps):
train (net)
prof.step ()
prof.stop ()

mindspore.profiler._ExperimentalConfig

class mindspore.profiler._ExperimentalConfig (profiler_level: ProfilerLevel = ProfilerLevel.LevelO, aic_metrics:
AicoreMetrics = AicoreMetrics. AiCoreNone, [2_cache: bool =
False, mstx: bool = False, data_simplification: bool = True,
export_type: list = None)
The purpose of this class is to configure scalable parameters when using profiles for model performance data acquisition.

Parameters

e profiler_level (ProfilerLevel, optional)—(Ascend only) The level of profiling. Default: Profil—
erLevel.LevelO.

— ProfilerLevel.LevelNone: This setting takes effect only when mstx is enabled, indicating that no operator data is
collected on the device side.
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— ProfilerLevel.LevelO: Leanest level of profiling data collection, collects information about the elapsed time of the
computational operators on the NPU and communication large operator information.

— ProfilerLevel.Levell: Collect more CANN layer AscendCL data and AICore performance metrics and communi-
cation mini operator information based on LevelO.

— ProfilerLevel.Level2: Collect GE and Runtime information in CANN layer on top of Levell

* aic_metrics (AicoreMetrics, optional)—(Ascend only) Types of AICORE performance data collected,
when using this parameter, activities must include ProfilerActivity.NPU, and the value must be a member of
AicoreMetrics. When profiler_level is LevelO, the default value is Ai coreMetrics.AiCoreNone; Profiler_level is
a Levell or Level2 stores, the default value is: AicoreMetrics. PipeUtilization.The dataitems contained
in each metric are as follows:

AicoreMetrics.AiCoreNone: Does not collect AICORE data.

AicoreMetrics.ArithmeticUtilization: ArithmeticUtilization contains mac_f{p16/int8_ratio,
vec_fp32/fp16/int32_ratio, vec_misc_ratio etc.

— AicoreMetrics.PipeUtilization: PipeUltilization contains vec_ratio, mac_ratio, scalar_ratio, mtel/mte2/mte3_ratio,
icache_miss_rate etc.

— AicoreMetrics.Memory: Memory contains ub_read/write_bw, 11_read/write_bw, 12_read/write_bw,
main_mem_read/write_bw etc.

— AicoreMetrics.MemoryL0O: MemoryLO contains 10a_read/write_bw, 10b_read/write_bw, 10c_read/write_bw etc.
— AicoreMetrics.ResourceConflictRatio: ResourceConflictRatio contains vec_bankgroup/bank/resc_cflt_ratio etc.

— AicoreMetrics.MemoryUB:  MemoryUB  contains  ub_read/write_bw_mte, ub_read/write_bw_vector,
ub_read/write_bw_scalar etc.

— AicoreMetrics.L2Cache: L2Cache contains write_cache_hit, write_cache_miss_allocate, rO_read_cache_hit,
r1_read_cache_hit etc. This function only supports Atlas A2 training series products.

— AicoreMetrics.MemoryAccess: Statistics on storage access bandwidth and storage capacity of main storage and 12
cache etc.

¢ 12_cache (bool, optional)—(Ascend only) Whether to collect 12 cache data, collect when True. Default:
False . The I2_cache.csv file is generated in the ASCEND_PROFILER_OUTPUT folder.In O2 mode, only wait and
skip_first parameters in schedule configuration can be set to 0.

* mstx (bool, optional)—(Ascendonly) Whether to collect light weight profiling data, collect when True. Default:
False.

e data_simplification (bool, optional) —(Ascend only) Whether to remove FRAMEWORK data and
other redundant data. If set to True, only the profiler deliverables and raw performance data under the PROF_XXX
directory are kept to save space. Default value: True .

e export_type (1ist, optional) —(Ascend only) The data type to export. The db and text formats can be
exported at the same time. The default value is None, indicating that data of the text type is exported.

— ExportType.Text: Export text type data.
— ExportType.Db: Export db type data.
Raises
RuntimeError —When the version of CANN does not match the version of MindSpore, MindSpore cannot parse the generated
ascend_job_id directory structure.
Supported Platforms:

Ascend GPU
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Examples

>>> import numpy as np
>>> import mindspore

>>> from mindspore import nn, context

>>> import mindspore.dataset as ds

>>> from mindspore.profiler import ProfilerlLevel, ProfilerActivity, AicoreMetrics, ExportType

>>>
>>> class Net (nn.Cell) :
def _ init__ (self):

super (Net, self).__init__ ()

self.fc = nn.Dense(2,2)

def construct (self, x):
ce return self.fc(x)
>>>
>>> def generator():

for i in range(2):
>>>
>>> def train(net):

optimizer = nn.Momentum (net.

yield np.ones([2, 2]) .astype(np.float32), np.ones([2]).astype (np.int32)

trainable_params (), 1, 0.9)

loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator, ["data", "label"])
model = mindspore.train.Model (net, loss, optimizer)

model.train (1, data)
>>>

>>> if = name == ' main '

# If the device_target is GPU, set the device_ target to "GPU"
context .set_context (mode=mindspore.GRAPH_MODE)
mindspore.set_device ("Ascend")

# Init Profiler

experimental_config = mindspore.profiler._ExperimentalConfig (

steps = 10
net = Net ()

profiler_level=ProfilerLevel.LevelO,
aic_metrics=AicoreMetrics.AiCoreNone,
12_cache=False,

mstx=False,
data_simplification=False,
export_type=[ExportType.Text])

# Note that the Profiler should be initialized before model.train

<NPU],
—warmup=1, active=2,

—handler ("./data"),

# Train Model

with mindspore.profiler.profile(activities=[ProfilerActivity.CPU, ProfilerActivity.

schedule=mindspore.profiler.schedule (wait=1, .

repeat=1, skip_first=2),
on_trace_ready=-mindspore.profiler.tensorboard_trace_

profile_memory=False,
experimental_config=experimental_ config) as prof:

for step in range(steps):

train (net)
prof.step()
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mindspore.profiler.mstx

class mindspore.profiler.mstx
Mstx class provides profiling tools for marking and tracing on NPU. This class provides three static methods: mark, range_start
and range_end for adding marker points and ranges in profiling.

static mark (message: sir, stream: mindspore.runtime.Stream = None)
Add a marker point in profiling.

Parameters

* message (st r)—Description for the marker.

* stream (St ream, optional) “NPU stream for async execution, expected type: mindspore.runtime.Stream. De-
fault: None, which means only marking on host side without marking on device stream.

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>

import numpy as np

import mindspore as ms

import mindspore

from mindspore import nn
import mindspore.dataset as ds
from mindspore import Profiler

from mindspore.profiler import Profilerlevel,

—tensorboard_trace_handler
>>> from mindspore.profiler import mstx

>>>
>>>

>>>

>>>

>>>
>>>

>>>
>>>

class Net (nn.Cell):

def

def

if

__name == main

def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2, 2)

def construct (self, x):
return self.fc (x)

generator () :
for i in range(2):

ProfilerActivity,

schedule,

yield (np.ones([2, 2]).astype(np.float32), np.ones([2]).astype(np.int32))

train(net) :

stream = ms.runtime.current_stream()

optimizer = nn.Momentum(net.trainable_params(), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator, ["data", "label"])
model = ms.train.Model (net, loss, optimizer)

# Add marker before training

mstx.mark ("train start", stream)

model.train (1, data)

# Add marker after training

mstx.mark ("train end", stream)

v LS

# Note: mstx only supports Ascend device and cannot be used in mindspore.nn.Cell.

—construct

# when in mindspore.GRAPH _MODE
ms.set_context (mode=ms.PYNATIVE_MODE)
ms.set_device (device_target="Ascend", device_id=0)

(continues on next page)
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# Init Profiler
experimental_config = mindspore.profiler._ExperimentalConfig(
profiler_ level=ProfilerLevel.LevelNone,
mstx=True)
# Note that the Profiler should be initialized before model.train
with mindspore.profiler.profile(
activities=[ProfilerActivity.CPU, ProfilerActivity.NPU],
schedule=schedule (wait=0, warmup=0, active=3, repeat=1, skip_first=0),
on_trace_ready=mindspore.profiler.tensorboard_trace_handler ("./data"),
experimental_config=experimental_config
) as profiler:
net = Net ()
for i in range (5):
train (net)
profiler.step ()

static range_end (range_id: int)
End a profiling range.

Parameters

range_id (int)—Range ID from range_start.

Examples

>>> # Please refer to the example in range_start

>>> # range_id = mstx.range_start ("training process", stream)
>>> # model.train(1l, data)

>>> # mstx.range_end (range_1id)

static range_start (message: str, stream: mindspore.runtime.Stream = None)
Start a profiling range.

Parameters

* message (str)—Description for the range.

* stream (St ream, optional) -NPU stream for async execution, expected type: mindspore.runtime.Stream. De-
fault: None, which means only starting mstx range on host side without starting on device stream.

Returns

int, range ID for range_end.

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>

import numpy as np

import mindspore as ms

import mindspore

from mindspore import nn

import mindspore.dataset as ds

from mindspore import Profiler

from mindspore.profiler import Profilerlevel, ProfilerActivity, schedule, .

—tensorboard_trace_handler

>>>
>>>

from mindspore.profiler import mstx

(continues on next page)
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>>> class Net (nn.Cell) :
def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2, 2)
def construct (self, x):
.. return self.fc(x)
>>>
>>> def generator():
for i in range(2):
.. yield (np.ones([2, 2]) .astype(np.float32), np.ones([2]).astype(np.int32))
>>>
>>> def train(net):
stream = ms.runtime.current_stream()

optimizer = nn.Momentum(net.trainable_params (), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator, ["data", "label"])

model = ms.train.Model (net, loss, optimizer)

# Start profiling range

range_id = mstx.range_start ("training process", stream)
model.train (1, data)

# End profiling range

mstx.range_end (range_id)

>>>
>> if name. == '_ main__ ':

# Note: mstx only supports Ascend device and cannot be used in mindspore.nn.Cell.
—construct

# when in mindspore.GRAPH_MODE
ms.set_context (mode=ms.PYNATIVE_MODE)
ms.set_device (device_target="Ascend", device_id=0)
# Init Profiler
experimental_config = mindspore.profiler._ExperimentalConfig(
profiler_ level=ProfilerLevel.LevelNone,
mstx=True)
# Note that the Profiler should be initialized before model.train
with mindspore.profiler.profile(
activities=[ProfilerActivity.CPU, ProfilerActivity.NPU],
schedule=schedule (wait=0, warmup=0, active=3, repeat=1, skip_first=0),
on_trace_ready=mindspore.profiler.tensorboard_trace_handler ("./data"),
experimental_config=experimental_config
) as profiler:
net = Net ()
for i in range(5):
train (net)
profiler.step()

mindspore.profiler.DynamicProfilerMonitor

class mindspore.profiler.DynamicProfilerMonitor (cfg_path, output_path="/dyn_profile_data', poll_interval=2,
**kwargs)
This class to enable the dynamic profile monitoring of MindSpore neural networks.

Parameters

* cfg_path (str) —(Ascend only) Dynamic profile json config file directory. The requirement is a shared path that
can be accessed by all nodes. The parameters of the json configuration file are as follows:

— start_step (int, required) - Sets the step number at which the Profiler starts collecting data. It is a relative value,
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Raises

with the first step of training being 1. The default value is -1, indicating that data collection will not start during the
entire training process.

stop_step (int, required) - Sets the step number at which the Profiler stops collecting data. It is a relative value, with
the first step of training being 1. The stop_step must be greater than or equal to start_step. The default value is -1,
indicating that data collection will not start during the entire training process.

aic_metrics (int, optional) - The range of values corresponds to the Profiler. The default value -1 indicates that
Al Core utilization is not collected, and O indicates PipeUtilization, 1 indicates ArithmeticUtilization, 2 stands
for Memory, 3 stands for MemoryL0, 4 stands for MemoryUB, 5 indicates ResourceConflictRatio, 6 indicates
L2Cache, 7 indicates MemoryAccess.

profiler_level (int, optional) - Sets the level of performance data collection, where -1 represents Profiler-
Level.LevelNone, O represents ProfilerLevel.LevelO, 1 represents ProfilerLevel.Levell, and 2 represents Profiler-
Level.Level2. The default value is 0, indicating the ProfilerLevel.LevelO collection level.

activities (int, optional) - Sets the devices for performance data collection, where 0 represents CPU+NPU, 1 rep-
resents CPU, and 2 represents NPU. The default value is 0, indicating the collection of CPU+NPU performance
data.

export_type (int, optional) - Sets the data type to export, where 0 represents text, 1 represents db, and 2 represents
text and db. The default value is 0, indicating only export text type data.

profile_memory (bool, optional) - Set whether to collect memory performance data, true indicates that memory
performance data is collected, false indicates that memory performance data is not collected. The default value is
false, indicating that memory performance data is not collected.

mstx (bool, optional) - Set whether to enable mstx, true indicates that mstx is enabled, false indicates that mstx is
disabled. The default value is false, indicating that mstx is not enabled.

analyse_mode (int, optional) - Sets the mode for online analysis, corresponding to the analyse_mode parameter of
the mindspore.Profiler.analyse interface, where O represents "sync" and 1 represents "async". The default value is
-1, indicating that online analysis is not used.

parallel_strategy (bool, optional) - Sets whether to collect parallel strategy performance data, where true means to
collect and false means not to collect. The default value is false, indicating that parallel strategy performance data
is not collected.

with_stack (bool, optional) - Sets whether to collect call stack information, where true means to collect and false
means not to collect. The default value is false, indicating that call stack information is not collected.

— data_simplification (bool, optional) - Sets whether to enable data simplification, where true means to enable and

false means not to enable. The default value is true, indicating that data simplification is enabled.

e output_path (str, optional)—(Ascend only) Output data path. Default: ". /dyn_profile_data".

* poll_interval (int, optional)—(Ascend only) The polling period of the monitoring process, in seconds.
Default value: 2.

RuntimeError —When create shared memory times exceeds max times.

Supported Platforms:

Ascend GPU
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Examples

>>> import numpy as np
>>> import mindspore as ms
>>> from mindspore import nn
>>> import mindspore.dataset as ds
>>> from mindspore.profiler import DynamicProfilerMonitor
>>>
>>> class Net (nn.Cell) :
def _ init__ (self):

super (Net, self).__init__ ()

self.fc = nn.Dense(2,2)
def construct (self, x):
ce return self.fc(x)
>>>
>>> def generator():

for i in range(2):

>>>
>>> def train(net):

optimizer = nn.Momentum (net.trainable_params(), 1, 0.9)

loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)

data = ds.GeneratorDataset (generator, ["data", "label"])
500 dynprof_cb = DynamicProfilerMonitor (cfg_path="./dyn_cfg",
—data")

model = ms.train.Model (net, loss, optimizer)

# register DynamicProfilerMonitor to model.train/()

model.train (10, data, callbacks=[dynprof_cb])
step ()

Used for Ascend, distinguish step collection and parsing performance data by dynamic profiler.

Raises

yield (np.ones([2, 2]).astype(np.float32), np.ones([2]).astype(np.int32))

output_path="./dyn_prof_

RuntimeError —If the 'start_step' parameter setting is greater than the 'stop_step' parameter setting.

Examples

>>> import Jjson
>>> import os
>>> import numpy as np
>>>
>>> import mindspore
>>> import mindspore.dataset as ds
>>> from mindspore import context, nn
>>> from mindspore.profiler import DynamicProfilerMonitor
>>>
>>>
>>> class Net (nn.Cell):
def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2, 2)

def construct(self, x):
return self.fc(x)
>>>

(continues on next page)
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>>> def generator_net () :
for _ in range(2):
. yield np.ones([2, 2]) .astype(np.float32), np.ones([2]) .astype(np.int32)
>>>
>>> def train(test_net):
optimizer = nn.Momentum(test_net.trainable_params(), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator_net (), ["data", "label"])
model = mindspore.train.Model (test_net, loss, optimizer)
.. model.train (1, data)
>>>
>>> def change_cfg_json(json_path):

with open(json_path, 'r', encoding='utf-8') as file:

data = json.load(file)

data['start_step'] = 6
data['stop_step'] = 7

with open(json_path, 'w', encoding='utf-8') as file:
.. json.dump (data, file, ensure_ascii=False, indent=4)
>>>
>> if name == '__main__ ':
# set json configuration file
context.set_context (mode=mindspore.PYNATIVE_MODE)
mindspore.set_device ("Ascend")
data_cfg = {

"start_step": 2,

"stop_step": 5,

"aic_metrics": -1,
"profiler_level": O,
"activities": 0,

"export_type": 0,
"profile_memory": False,
"mstx": False,
"analyse_mode": O,
"parallel_ strategy": False,
"with_stack": False,
"data_simplification": True,
}
output_path = "./cfg_path"
cfg_path = os.path.join (output_path, "profiler_config.json")
os.makedirs (output_path, exist_ok=True)
# set cfg file
with open(cfg_path, 'w') as f:
json.dump (data_cfg, f, indent=4)
C # cfg_path contains the json configuration file path, and output_path is the.
—output path
dp = DynamicProfilerMonitor (cfg_path=output_path, output_path=output_path)
STEP_NUM = 15
# Define a network of training models
net = Net ()
for i in range (STEP_NUM) :
print (f"step {i}")
train (net)
R # Modify the configuration file after step 7. For example, change start_
—step to 8 and stop_step to 10
if 1 == 5:

]

(continues on next page)
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# Modify parameters in the JSON file
change_cfg_json(os.path.join (output_path, "profiler_config.json"))
# Call step collection
dp.step ()

mindspore.profiler.schedule

class mindspore.profiler.schedule (* wait: int, active: int, warmup: int = 0, repeat: int = 0, skip_first: int = 0)
This class use to get the actions of each step. The schedule is as follows:

(NONE) (NONE) (NONE) (WARM_UP) (RECORD) (RECORD) =
— (RECORD_AND_SAVE) None
START——————— >skip_first-—————- >wait-———————- >warmup—-——————— >active........ active.........
—active-—————————— >stop
\ \
\ repeat_1 \

The profiler will skip the first skip_first steps, then wait for wait steps, then do the warmup for the next warmup steps,
then do the active recording for the next act ive steps and then repeat the cycle starting with wait steps. The optional number
of cycles is specified with the repeat parameter, the zero value means that the cycles will continue until the profiling is finished.

Keyword Arguments

e wait (int) —The number of steps to wait before starting the warm-up phase. must be greater than or equal to 0. If
the wait parameter is not set externally, it is set to O when the schedule class is initialized.

e active (int)—The number of steps to record data during the active phase. must be greater than or equal to 1. If the
active parameter is not set externally, it is set to 1 when the schedule class is initialized.

e warmup (int, optional)—The number of steps to perform the warm-up phase. must be greater than or equal to
0. Default value: 0.

e repeat (int, optional)—Thenumber of times to repeat the cycle. If repeat is set to 0, the Profiler will determine
the repeat value based on the number of times the model is trained, which will generate one more performance data
with incomplete collection. The data in the last step is abnormal data that users do not need to pay attention to. Default
value: 0.

e skip_first (int, optional)—The number of steps to skip at the beginning. Must be greater than or equal to
0. Default value: 0

Raises

ValueError —When the parameter step is less than 0.

Supported Platforms:

Ascend
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Examples

>>> import numpy as np

>>> import mindspore

>>> import mindspore.dataset as ds

>>> from mindspore import context, nn

>>> from mindspore.profiler import ProfilerlLevel, AicoreMetrics, ExportType,

>>>

>>> class Net (nn.Cell) :

>>>
>>> def

>>>
>>> def

>>>
>>> if

<NPU],

—warmup=1, active=2,

—handler ("./data"),

def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2, 2)

def construct(self, x):
return self.fc(x)

generator_net () :
for _ in range(2):

yield np.ones([2, 2]) .astype(np.float32), np.ones([2]).astype (np.

train(test_net) :

optimizer = nn.Momentum(test_net.trainable_params(), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)

data = ds.GeneratorDataset (generator_net (), ["data", "label"])
model = mindspore.train.Model (test_net, loss, optimizer)
model.train (1, data)

__name == main '

# If the device_target is GPU, set the device_target to "GPU"
context.set_context (mode=mindspore.GRAPH_MODE)
mindspore.set_device ("Ascend")

# Init Profiler

experimental_config = mindspore.profiler._ExperimentalConfig(
profiler_ level=ProfilerLevel.LevelO,
aic_metrics=AicoreMetrics.AiCoreNone,
12_cache=False,
mstx=False,
data_simplification=False,
export_type=[ExportType.Text])

steps = 10

net = Net ()

# Note that the Profiler should be initialized before model.train

ProfilerActivity

int32)

with mindspore.profiler.profile(activities=[ProfilerActivity.CPU, ProfilerActivity.

repeat=1, skip_first=2),

profile_memory=False,

schedule=mindspore.profiler.schedule (wait=1,_

on_trace_ready=mindspore.profiler.tensorboard_trace_

experimental_config=experimental_config) as prof:

# Train Model

for step in range(steps):
train (net)
prof.step ()
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to_dict ()
Convert schedule to a dict.

Returns

dict, the parameters of schedule and their values.

mindspore.profiler.tensorboard_trace_handler

mindspore.profiler.tensorboard_trace_handler (dir_name: str = None, worker_name: str = None, analyse_flag:
bool = True, async_mode: bool = False)

For each step in dynamic graph mode, call this method for online analyse.

Parameters

* dir name (str, optional)—Specifies the directory path to save the analysis results. The default is None. The

default save pathis " . /data".

* worker_name (str, optional)—Specifies the system version name. The default is None. The default project
thread name is "Name of the current operating system + process ID".

* analyse_flag (bool, optional)—Whether to enable online analysis. The default value is True. Indicates

online analysis.

e async_mode (bool, optional)—Whether to use asynchronous parsing mode. The default value is False.

Indicates the use of synchronous parsing mode.

Examples

>>> import numpy as np

>>> import mindspore

>>> import mindspore.dataset as ds
>>> from mindspore import context, nn

>>> from mindspore.profiler import ProfilerLevel, AicoreMetrics,

>>>
>>> class Net (nn.Cell):
def _ init_ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2, 2)

def construct (self, x):
return self.fc(x)
>>>
>>> def generator_net():
for _ in range(2):

>>>

ExportType, ProfilerActivity

yield np.ones([2, 2]).astype(np.float32), np.ones([2]) .astype(np.int32)

>>> def train(test_net):
optimizer = nn.Momentum(test_net.trainable_params(), .9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator_net (), ["data", "label"])
model = mindspore.train.Model (test_net, loss, optimizer)
model.train (1, data)

>>>

>>> if name_ == '__main__ ':
# If the device_target is GPU, set the device_target to "GPU"

context .set_context (mode=mindspore.GRAPH_MODE)

(continues on next page)
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<NPU],

—warmup=1, active=2,

—handler ("./data"),

(continued from previous page)

mindspore.set_device ("Ascend")

# Init Profiler

experimental_config = mindspore.profiler._ExperimentalConfig(
profiler_level=ProfilerLevel.LevelO,
aic_metrics=AicoreMetrics.AiCoreNone,
12_cache=False,
mstx=False,
data_simplification=False,
export_type=[ExportType.Text])

steps = 10

net = Net ()

# Note that the Profiler should be initialized before model.train

with mindspore.profiler.profile(activities=[ProfilerActivity.CPU, ProfilerActivity.

schedule=mindspore.profiler.schedule (wait=1,

repeat=1, skip_first=2),
on_trace_ready=mindspore.profiler.tensorboard_trace_

profile_memory=False,
experimental_config=experimental_config) as prof:

# Train Model

for step in range(steps):
train (net)
prof.step ()

mindspore.profiler.profiler.analyse

mindspore.profiler.profiler.analyse (profiler_path: str, max_process_number: int = os.cpu_count() // 2, pretty=False,

step_list=None, data_simplification=True)

Analyze training performance data offline, which is invoked after performance data collection is completed.

Parameters

profiler_path (st r)—The path to profiling data that needs to be analyzed offline, specified to the upper directory
*_ascend_ms.

max_process_number (int, optional) ~Maximum number of processes. The default value is os.
cpu_count () // 2.

pretty (bool, optional)—Format the JSON file. Default: False, indicating that the formatting is not per-
formed.

step_list (list, optional)—Only the performance data of the specified step is parsed. The specified step
must be a consecutive integer. It supports CallBack collection only in GRAPH mode, and can only slice the CANN
layer and the following information. Default value: None, that is, full resolution.

data_simplification (bool, optional)—Whether toenable data simplification. Default: True, indicating
the data simplification is enabled.
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Examples

>>> from mindspore.profiler.profiler import analyse
>>> analyse (profiler_path="./profiling_path")

mindspore.SummaryCollector

class mindspore.SummaryCollector (summary_dir, collect_freq=10, num_process=32, collect_specified_data=None,

keep_default_action=True, custom_lineage_data=None, collect_tensor_freq=None,
max_file_size=None, export_options=None)

SummaryCollector can help you to collect some common information, such as loss, learning late, computational graph and so on.

SummaryCollector also enables the summary operator to collect data to summary files.

Note:

1.

Multiple SummaryCollector instances in callback list are not allowed.

. Not all information is collected at the training phase or at the eval phase.
. SummaryCollector always record the data collected by the summary operator.

2
3
4.
5

SummaryCollector only supports Linux systems.

. The Summary is not supported when compile source with -s on option.

Parameters

e summary_dir (str)—The collected data will be persisted to this directory. If the directory does not exist, it will be
created automatically.

* collect_freq (int)—Set the frequency of data collection, it should be greater than zero, and the unit is step. If a
frequency is set, we will collect data when (current steps % freq) equals to 0, and the first step will be collected at any
time. It is important to note that if the data sink mode is used, the unit will become the epoch. It is not recommended
to collect data too frequently, which can affect performance. Default: 10 .

e num_process (int) ~Number of processes saving summary data. The more processes there are, the better the
performance, but there may be host memory overflow issues. Default: 32 .

* collect_specified_data (Union[None, dict])—Perform custom operations on the collected data. By
default, if set to None, all data is collected as the default behavior. You can customize the collected data with a dictionary.
For example, you can set {'collect_metric": False} to control not collecting metrics. The data that supports control is
shown below. Default: None .

collect_metric (bool): Whether to collect training metrics, currently only the loss is collected. The first output will
be treated as the loss and it will be averaged. Default: True .

— collect_graph (bool): Whether to collect the computational graph. Currently, only training computational graph is
collected. Default: True .

— collect_train_lineage (bool): Whether to collect lineage data for the training phase. Default: True .
— collect_eval_lineage (bool): Whether to collect lineage data for the evaluation phase. Default: True .

— collect_input_data (bool): Whether to collect dataset for each training. Currently only image data is supported. If
there are multiple columns of data in the dataset, the first column should be image data. Default: True .

— collect_dataset_graph (bool): Whether to collect dataset graph for the training phase. Default: True .
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Raises

— histogram_regular (Union[str, None]): Collect weight and bias for parameter distribution page. This field allows
regular strings to control which parameters to collect. It is not recommended to collect too many parameters at once,
as it can affect performance. Note that if you collect too many parameters and run out of memory, the training will
fail. Default: None , it means only the first five parameters are collected.

— collect_landscape (Union[dict,None]): Whether to collect the parameters needed to create the loss landscape. If
set to None, collect_landscape parameters will not be collected. All parameter information is collected by default
and stored in file {summary_dir}/ckpt_dir/train_metadata.json.

+ landscape_size (int): Specify the image resolution of the generated loss landscape. For example, if it is set to
128, the resolution of the landscape is 128 * 128. The calculation time increases with the increase of resolution.
Default: 40 . Optional values: between 3 and 256.

« unit (str): Specify the interval strength of the training process. Default: "step" . Optional: epoch/step.

= create_landscape (dict): Select how to create loss landscape. Training process loss landscape(train) and training
result loss landscape(result). Default: {"train": True, "result": True}. Optional: True/False

» num_samples (int): The size of the dataset used to create the loss landscape. For example, in image dataset, You
can set num_samples is 128, which means that 128 images are used to create loss landscape. Default: 128 .

+ intervals (List[List[int]]): Specifies the interval in which the loss landscape. For example: If the user wants to
create loss landscape of two training processes, they are 1-5 epoch and 6-10 epoch respectively. They anc set
[[1,2,3,4,5],[6,7,8,9, 10]]. Note: Each interval have at least three epochs.

* keep_default_action (bool) —This field affects the collection behavior of the 'collect_specified_data' field.
True: it means that after specified data is set, non-specified data is collected as the default behavior. False: it means that
after specified data is set, only the specified data is collected, and the others are not collected. Default: True .

e custom_lineage_data (Union[dict, None])—Allows you to customize the data. In the custom data, the
type of the key supports str, and the type of value supports str, int and float. Default: None , it means there is no custom
data.

* collect_tensor_freq (Optional [int])—The same semantics as the collect_freq, but controls TensorSum-
mary only. Because TensorSummary data is too large to be compared with other summary data, this parameter is used
to reduce its collection. By default, The maximum number of steps for collecting TensorSummary data is 20, but it will
not exceed the number of steps for collecting other summary data. For example, given collect_freq=10, when the total
steps is 600, TensorSummary will be collected 20 steps, while other summary data 61 steps, but when the total steps
is 20, both TensorSummary and other summary will be collected 3 steps. Also note that when in parallel mode, the
total steps will be split evenly, which will affect the number of steps TensorSummary will be collected. Default: None
, which means to follow the behavior as described above.

e max_file_size (Optional [int ])—The maximum size in bytes of each file that can be written to the disk. For
example, to write not larger than 4GB, specify max_file_size=4*1024%*3. Default: None , which means no limit.

e export_options (Union[None, dict])—Perform custom operations on the export data. Note that the size
of export files is not limited by the max_file_size. You can customize the export data with a dictionary. For example,
you can set {'tensor_format': 'npy'} to export tensor as npy file. The data that supports control is shown below. Default:
None , it means that the data is not exported.

— tensor_format (Union[str, None]): Customize the export tensor format. Supports ["npy", None]. Default: None ,
it means that the tensor is not exported.

* npy: export tensor as npy file.

ValueError —The Summary is not supported, please without -s on and recompile source.
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Examples

>>>
>>>
>>>
>>>
>>>

import mindspore as

from mindspore import nn,

ms

SummaryCollector

from mindspore.train import Model, Accuracy

if  name_ == '_ main

ms.set_context (mode=ms.GRAPH_MODE,

# If the device_target is GPU, set the device_target to "GPU"
device_target="Ascend")
mnist_dataset_dir = '/path/to/mnist_dataset_directory'
Refer to

# Create the dataset taking MNIST as an example.

# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/mnist.py
ds_train = create_dataset ()

# Define the network structure of LeNetb. Refer to
# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
network = LeNetb5(10)

net_loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True,

net_opt = nn.Momentum(network.trainable_params (), 0.01,

model = Model (network,

—level="02")

# Simple usage:

reduction="mean")
0.9)

net_loss, net_opt, metrics={"Accuracy": Accuracy ()}, amp_

summary_collector = SummaryCollector (summary_dir='./summary_dir')

model.train (1,

ds_train,

callbacks=[summary_collector],

dataset_sink_mode=False)

000 # Do not collect metric and collect the first layer parameter, others are collected.
by default

specified={'collect_metric': False, 'histogram_ regular':

'“convl.*'}

summary_collector = SummaryCollector (summary_dir='./summary_dir', collect_specified_

—data=specified)

model.train (1,

ds_train,

mindspore.SummaryLandscape

callbacks=[summary_collector],

class mindspore.SummaryLandscape (summary_dir)
SummaryLandscape can help you to collect loss landscape information. It can create landscape in PCA direction or random

direction by calculating loss.

dataset_sink_mode=False)

Note: SummaryLandscape only supports Linux systems.

Parameters

summary_dir (str) —The path of summary is used to save the model weight, metadata and other data required to create

landscape.
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Examples

>>>

>>> import mindspore.nn as nn
>>> from mindspore.train import Model, Accuracy, Loss
>>> from mindspore import SummaryCollector, SummaryLandscape
>>>
>>> if  name_ == '_ main_ ':
# If the device_target is Ascend, set the device_target to "Ascend"
ms.set_context (mode=ms.GRAPH_MODE, device_target="GPU")
# Create the dataset taking MNIST as an example. Refer to
# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/mnist.py
ds_train = create_dataset ()
# Define the network structure of LeNeth5. Refer to
# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
network = LeNetb5 ()
net_loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True, reduction="mean")
net_opt = nn.Momentum(network.trainable_params (), 0.01, 0.9)
model Model (network, net_loss, net_opt, metrics={"Accuracy": Accuracy()})
# Simple usage for collect landscape information:
interval_1 = [1, 2, 3, 4, 5]
summary_collector = SummaryCollector (summary_dir='./summary/lenet_interval_ 1',
.. collect_specified_data={'collect_landscape':{
—"landscape_size": 4,
<"unit": "step",

—landscape":{"train" :True,

—

2048,

—[interval_ 171}

—":{"train":False,

".

import mindspore as ms

"create_

"result":False},

b

model.train(l, ds_train, callbacks=[summary_collector], dataset_sink_mode=False)

# Simple usage for visualization landscape:
def callback_fn():
# Define the network structure of LeNet5. Refer to
# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
network = LeNetb5 ()
net_loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True, reduction="mean")
metrics = {"Loss": Loss ()}
model = Model (network, net_loss, metrics=metrics)
# Create the dataset taking MNIST as an example. Refer to
# https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/mnist.py
ds_eval = create_dataset()
return model, network, ds_eval, metrics

summary_landscape = SummaryLandscape ('./summary/lenet_interval 1'")
# parameters of collect_landscape can be modified or unchanged
summary_landscape.gen_landscapes_with_multi_process(callback_fn,

"intervals":.

"num_samples":_

collect_landscape={"landscape_size

4,

"create_landscape

(continues on next page)
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— "result":False},

2048,

(continued from previous page)

"num_samples":_

"intervals":.

—[interval_11},

device_ids=[11])

clean_ckpt ()
Clean the checkpoint.

gen_landscapes_with_multi_process (callback_fn, collect_landscape=None, device_ids=None, output=None)
Use the multi process to generate landscape.

Parameters

* callback_£fn (python function) —A python function object. User needs to write a function, it has no

input, and the return requirements are as follows.

— mindspore.train.Model: User's model object.

— mindspore.nn.Cell: User's network object.

— mindspore.dataset: User's dataset object for create loss landscape.
— mindspore.train.Metrics: User's metrics object.

collect_landscape (Union[dict, None])—The meaning of the parameters when creating loss land-
scape is consistent with the fields with the same name in SummaryCollector. The purpose of setting here is to allow
users to freely modify creating parameters. Default: None .

— landscape_size (int): Specify the image resolution of the generated loss landscape. For example, if it is set to
128, the resolution of the landscape is 128 * 128. The calculation time increases with the increase of resolution.
Default: 40 . Optional values: between 3 and 256.

— create_landscape (dict): Select how to create loss landscape. Training process loss landscape(train) and training
result loss landscape(result). Default: {"train": True, "result": True}. Optional: True/False

— num_samples (int): The size of the dataset used to create the loss landscape. For example, in image dataset, You
can set num_samples is 2048, which means that 2048 images are used to create loss landscape. Default: 2048 .

— intervals (List[List[int]]): Specifies the interval in which the loss landscape. For example: If the user wants to
create loss landscape of two training processes, they are 1-5 epoch and 6-10 epoch respectively. They can set
[[1,2,3,4,5],[6,7,8,9, 10]]. Note: Each interval have at least three epochs.

device_ids (List (int)) —Specifies which devices are used to create loss landscape. For example: [0, 1]
refers to creating loss landscape with device 0 and device 1. Default: None .

output (st r) —Specifies the path to save the loss landscape. Default: None . The default save path is the same
as the summary file.
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mindspore.SummaryRecord

class mindspore.SummaryRecord (log_dir, file_prefix="events', file_suffix="_MS', num_process=32, network=None,

max_file_size=None, raise_exception=False, export_options=None)

SummaryRecord is used to record the summary data and lineage data.

The API will create a summary file and lineage files lazily in a given directory and writes data to them. It writes the data to files by
executing the record method. In addition to recording the data bubbled up from the network by defining the summary operators,
SummaryRecord also supports to record extra data which can be added by calling add_value.

Note:

1. Make sure to close the SummaryRecord at the end, otherwise the process will not exit. Please see the Example section below
to learn how to close properly in two ways.

2. Only one SummaryRecord instance is allowed at a time, otherwise it will cause data writing problems.

3. SummaryRecord only supports Linux systems.

4. The Summary is not supported when compile source with -s on option.

Parameters

Raises

log_dir (str) —The log_dir is a directory location to save the summary.
file_prefix (str)—The prefix of file. Default: "events™" .
file_suffix (str)—The suffix of file. Default: "_MS" .

num_process (int) “Number of processes saving summary data. The more processes there are, the better the
performance, but there may be host memory overflow issues. Default: 32 .

network (Cel1)—Obtain a pipeline through network for saving graph summary. Default: None .

max_file_size (int, optional)—The maximum size of each file that can be written to disk (in bytes). For
example, to write not larger than 4GB, specify max_file_size=4*1024**3. Default: None , which means no limit.

raise_exception (bool, optional)—Sets whether to throw an exception when a RuntimeError or OSError
exception occurs in recording data. Default: False , this means that error logs are printed and no exception is thrown.

export_options (Union[None, dict])—Perform custom operations on the export data. Note that the size
of export files is not limited by the max_file_size. You can customize the export data with a dictionary. For example,
you can set {'tensor_format': 'npy'} to export tensor as npy file. The data that supports control is shown below. Default:
None , it means that the data is not exported.

— tensor_format (Union[str, None]): Customize the export tensor format. Supports ["npy", None]. Default: None ,
it means that the tensor is not exported.

* npy: export tensor as npy file.

TypeError —max_file_size is not int or file_prefix and file_suffix is not string.

ValueError —The Summary is not supported, please without -s on and recompile source.
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Examples

>>> import mindspore as ms
>>> if = name = == " main__ ':

# use in with statement to auto close

with ms.SummaryRecord(log_dir="./summary_dir") as summary_record:
pass
# use in try .. finally .. to ensure closing
try:
summary_record = ms.SummaryRecord(log_dir="./summary_dir")
finally:

summary_record.close ()

add_value (plugin, name, value)
Add value to be recorded later.

Parameters

plugin (st r) —The plugin of the value.

graph: the value is a computational graph.

scalar: the value is a scalar.

image: the value is an image.

tensor: the value is a tensor.

histogram: the value is a histogram.

train_lineage: the value is a lineage data for the training phase.
eval_lineage: the value is a lineage data for the evaluation phase.
dataset_graph: the value is a dataset graph.
custom_lineage_data: the value is a customized lineage data.

LANDSCAPE: the value is a landscape.

name (st r)—The value of the name.

value (Union[Tensor, GraphProto, TrainLineage, EvaluationLineage, Dataset-
Graph, UserDefinedInfo, LossLandscape])—The value to store.

The data type of value should be 'GraphProto' (see mindspore/ccsrc/anf_ir.proto) object when the plugin is
'graph’.

The data type of value should be "Tensor' object when the plugin is 'scalar’, 'image’, 'tensor' or 'histogram'.

The data type of value should be a 'TrainLineage' object when the plugin is 'train_lineage', see mind-
spore/ccsrc/lineage.proto.

The data type of value should be a 'EvaluationLineage' object when the plugin is 'eval_lineage', see mind-
spore/ccsrc/lineage.proto.

The data type of value should be a 'DatasetGraph' object when the plugin is 'dataset_graph', see mind-
spore/ccsrc/lineage.proto.

The data type of value should be a 'UserDefinedInfo' object when the plugin is 'custom_lineage_data', see mind-
spore/ccsrc/lineage.proto.

The data type of value should be a 'LossLandscape' object when the plugin is 'LANDSCAPE', see mind-
spore/ccsrc/summary.proto.
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Raises
* ValueError —plugin is not in the optional value.

* TypeError —name is not non-empty string, or the data type of value is not "Tensor' object when the plugin is
'scalar’, 'image’, 'tensor’ or 'histogram'.

Examples

>>> import mindspore as ms
>>> from mindspore import Tensor
>> if name. == '_ main__ ':
.. with ms.SummaryRecord(log_dir="./summary_dir", file_prefix="xx_", file_suffix="_
<>yy™) A\
as summary_record:
summary_record.add_value('scalar', 'loss', Tensor(0.1))

close ()

Flush the buffer and write files to disk and close summary records. Please use the statement to autoclose.

Examples

>>> import mindspore as ms

>> if  name_ == '_ main_ ':
try:
summary_record = ms.SummaryRecord (log_dir="./summary_dir")
finally:

summary_record.close ()

flush ()

Flush the buffer and write buffer data to disk.

Call it to make sure that all pending events have been written to disk.

Examples

>>> import mindspore as ms
>>> if name == '__main__ ':
.. with ms.SummaryRecord(log_dir="./summary_dir", file_prefix="xx_", file_suffix="_
<yy™) \
as summary_record:
summary_record.flush ()

property log_dir

Get the full path of the log file.
Returns

str, the full path of log file.
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Examples

>>> import mindspore as ms
>>> if name == '_ main '

with ms.SummaryRecord(log_dir="./summary_dir", file_prefix="xx_", file_suffix="_

<yy") \
as summary_record:
log_dir = summary_record.log_dir

record (step, train_network=None, plugin_filter=None)
Record the summary.
Parameters
* step (int)—Represents training step number.

* train_network (Cell) —The spare network for saving graph. Default: None, it means just do not save the
graph summary when the original network graph is None.

* plugin_filter (Callable[[str], bool], optional)—The filter function, which is used to filter
out which plugin should be written. Default: None.

Returns
bool, whether the record process is successful or not.
Raises

TypeError —step is not int, or train_network is not mindspore.nn.Cell.

Examples

>>> import mindspore as ms

>> if  name_ == '_ main_ ':
.. with ms.SummaryRecord(log_dir="./summary_dir", file_prefix="xx_", file_suffix="_
-yy") \
as summary_record:
result = summary_record.record (step=2)

set_mode (mode)
Set the model running phase. Different phases affect data recording.

Parameters

mode (str) —The mode to be set, which should be 'train' or 'eval'. When the mode is 'eval', summary_record will not
record the data of summary operators.

e train: the model running phase is train mode.

¢ eval: the model running phase is eval mode, When the mode is 'eval’, summary_record will not record the data of
summary operators.

Raises

ValueError —mode is not in the optional value.
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Examples

>>> import mindspore as ms
>> if  name_ == '_ main_ ':
.. with ms.SummaryRecord(log_dir="./summary_dir", file_prefix="xx_", file_suffix="_
<yy™) A\
as summary_record:
summary_record.set_mode('eval')

mindspore.set_dump

mindspore.set_dump (target, enabled=True)
Enable or disable dump for the target and its contents.

target should be an instance of mindspore.nn.Cell or mindspore.ops.Primitive . Please note that this API takes
effect only when Synchronous Dump is enabled and the dump_mode field in dump config fileis "2" . See the dump document for
details. The default enabled status for a mi ndspore.nn.Cell or mindspore.ops.Primitive is False.

Note:

1. This API is only effective for GRAPH_MODE whose graph compilation level is O0/O1 with Ascend backend, and can not
work for fusion Primitive operators.

2. This API only supports being called before training starts. If you call this API during training, it may not be effective.

3. After using set_dump(Cell, True) , operators in forward and backward computation (computation generated by the grad
operations) of the cell will be dumped.

4. For mindspore.nn.SoftmaxCrossEntropyWithLogits layer, the forward computation and backward compu-
tation use the same set of operators. So you can only see dump data from backward computation. Please note that mind-
spore.nn.SoftmaxCrossEntropyWithLogits layer will also use the above operators internally when initialized
with sparse=True and reduction="mean" .

Parameters
e target (Union[Cell, Primitive])—The Cell instance or Primitive instance to which the dump flag is set.

e enabled (bool, optional)-True means enable dump, False means disable dump. Default: True .

Supported Platforms:

Ascend

Examples

Note: Please set environment variable MINDSPORE_DUMP_CONFIG to the dump config file and set dump_mode field in dump
config file to 2 before running this example. See dump document for details.

>>> import numpy as np

>>> import mindspore as ms

>>> import mindspore.nn as nn

>>> from mindspore import Tensor, set_dump

(continues on next page)
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(continued from previous page)

>>>
>>> ms.set_context (mode=ms.GRAPH_MODE)
>>> ms.set_device (device_target="Ascend")
>>>
>>> class MyNet (nn.Cell):
def _ init_ (self):
super () .__init__ ()
self.convl = nn.Conv2d (5, 6, 5, pad_mode='valid'")
self.relul = nn.ReLU()

def construct (self, x):
x = self.convl (x)
x = self.relul (x)
return x
>>>
>> if  name_ == "_ main_ ":
net = MyNet ()
set_dump (net.convl)
input_tensor = Tensor (np.ones([1, 5, 10, 10], dtype=np.float32))
output = net (input_tensor)

mindspore.Profiler

class mindspore.Profiler (**kwargs)

The current interface is deprecated, please use: mindspore.profiler.profile instead. This class to enable the profiling
of MindSpore neural networks. MindSpore users can import the mindspore.Profiler, initialize the Profiler object to start profiling,
and use Profiler.analyse() to stop profiling and analyse the results. Users can visualize the results using the MindStudio Insight
tool. Now, Profiler supports AICORE operator, AICPU operator, HostCPU operator, memory, correspondence, cluster, etc data
analysis.

Parameters

* start_profile (bool, optional)—The start profile parameter controls whether to enable or disable perfor-
mance data collection based on conditions. Default: True .

e output_path (str, optional)—Outputdata path. Default: "./data" .

e profiler level (ProfilerLevel, optional)—(Ascend only) The level of profiling. Default: Profil-
erLevel.LevelO.

ProfilerLevel.LevelNone: This setting takes effect only when mstx is enabled, indicating that no operator data is
collected on the device side.

ProfilerLevel.LevelO: Leanest level of profiling data collection, collects information about the elapsed time of the
computational operators on the NPU and communication large operator information.

ProfilerLevel.Levell: Collect more CANN layer AscendCL data and AICore performance metrics and communi-
cation mini operator information based on LevelO.

ProfilerLevel.Level2: Collect GE and Runtime information in CANN layer on top of Levell

* activities (1ist, optional)—The activities to collect. Default: [ProfilerActivity.CPU, Pro-
filerActivity.NPU].

— ProfilerActivity.CPU: Collect MindSpore framework data.
— ProfilerActivity.NPU: Collect CANN software stack and NPU data.
— ProfilerActivity. GPU: Collect GPU data.
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schedule (schedule, optional)—Sets the action strategy for the capture, defined by the schedule class, to be
used with the step interface. Default: None. Performance data of all steps is collected. For details, see mindspore.
profiler.schedule.

on_trace_ready (Callable, optional)—Sets the callback function to be executed when the performance
data is collected. Default: None. It indicates that only performance data is collected, but not resolved. For details, see
mindspore.profiler.tensorboard _trace_handler() .

profile_memory (bool, optional) —(Ascend only) Whether to collect tensor memory data, collect when
True . When using this parameter, activities must set to [ProfilerActivity.CPU, ProfilerActivity.
NPU]. Collecting operator memory data when the graph compilation level is O2 requires collecting from the first step.
Default: False . The operator name currently collected by this parameter is incomplete. This issue will be resolved
in later versions. It is recommended to use the environment variable MS_ ALLOC_ CONF instead.

aic_metrics (AicoreMetrics, optional)—(Ascend only) Types of AICORE performance data collected,
when using this parameter, activities must include ProfilerActivity.NPU, and the value must be a member
of AicoreMetrics. When profiler_level is ProfilerLevel.Level0, the default value is AicoreMetrics.
AiCoreNone; when profiler_level is ProfilerLevel.Levell or ProfilerLevel.Level?2, the default
value is AicoreMetrics.PipeUtilization.

The data items contained in each metric are as follows:

— AicoreMetrics.AiCoreNone: Does not collect AICORE data.

AicoreMetrics.ArithmeticUtilization: ArithmeticUtilization contains mac_fp16/int8_ratio,
vec_fp32/fp16/int32_ratio, vec_misc_ratio etc.

— AicoreMetrics.PipeUltilization: PipeUtilization contains vec_ratio, mac_ratio, scalar_ratio, mtel/mte2/mte3_ratio,
icache_miss_rate etc.

— AicoreMetrics.Memory: Memory contains ub_read/write_bw, 11_read/write_bw, 12_read/write_bw,
main_mem_read/write_bw etc.

— AicoreMetrics.MemoryL0: MemoryL0O contains 10a_read/write_bw, 10b_read/write_bw, 10c_read/write_bw etc.
— AicoreMetrics.ResourceConflictRatio: ResourceConflictRatio contains vec_bankgroup/bank/resc_cflt_ratio etc.

— AicoreMetrics.MemoryUB:  MemoryUB  contains  ub_read/write_bw_mte, ub_read/write_bw_vector,
ub_/write_bw_scalar etc.

— AicoreMetrics.L2Cache: L2Cache contains write_cache_hit, write_cache_miss_allocate, rO_read_cache_hit,
rl_read_cache_hit etc. This function only support Atlas A2 training series products.

— AicoreMetrics.MemoryAccess: Statistics on storage access bandwidth and storage capacity of main storage and 12
cache etc.

with_stack (bool, optional)—(Ascend only) Whether to collect frame host call stack data on the Python side.
This data is presented in the form of a flame graph in the timeline. When using this parameter, activities must include
ProfilerActivity.CPU. Default value: False .

data_simplification (bool, optional) —(Ascend only) Whether to remove FRAMEWORK data and
other redundant data. If set to True, only the profiler deliverables and raw performance data under the PROF_XXX
directory are kept to save space. Default value: True .

12_cache (bool, optional) —(Ascend only) Whether to collect 12 cache data, collect when True. Default:
False . TheI2_cache.csv file is generated in the ASCEND_PROFILER_OUTPUT folder.In O2 mode, only wait and
skip_first parameters in schedule configuration can be set to 0.

hbm_ddr (bool, optional)—(Ascend only) Whether to collect On-Chip Memory/DDR read and write rate data,
collect when True. Default: False .

pcie (bool, optional)—(Ascend only) Whether to collect PCle bandwidth data, collect when True. Default:
False.
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* data_process (bool, optional)—(Ascend/GPU) Whether to collect data to prepare performance data. De-
fault value: False .

* parallel_strategy (bool, optional)—(Ascend only) Whether to collect parallel policy performance data.
Default value: False .

e sync_enable (bool, optional)—(GPU only) Whether the profiler collects operators in a synchronous way.
Default: True .

— True: The synchronous way. Before sending the operator to the GPU, the CPU records the start timestamp. Then
the operator is returned to the CPU after execution, and the end timestamp is recorded, The duration of the operator
is the difference between the two timestamps.

— False: The asynchronous way. The duration of the operator is that of sending from the CPU to the GPU. This
method can reduce the impact of adding profiler on overall training time.

Raises

RuntimeError —When the version of CANN does not match the version of MindSpore, MindSpore cannot parse the generated
ascend_job_id directory structure.

Supported Platforms:

Ascend GPU

Examples

>>> import numpy as np
>>> import mindspore as ms
>>> from mindspore import nn
>>> import mindspore.dataset as ds
>>> from mindspore import Profiler
>>> from mindspore.profiler import Profilerlevel, ProfilerActivity, AicoreMetrics
>>>
>>> class Net (nn.Cell):
def _ init_ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2,2)
def construct(self, x):
C. return self.fc (x)
>>>
>>> def generator():
for i in range (2):
c yield (np.ones([2, 2]).astype(np.float32), np.ones([2]).astype(np.int32))
>>>

>>> def train(net):
optimizer = nn.Momentum(net.trainable_params (), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator, ["data", "label"])
model = ms.train.Model (net, loss, optimizer)
model.train (1, data)

>>>

>>> if  name_ == '_ main_ ':

# If the device_target is GPU, set the device_target to "GPU"
ms.set_context (mode=ms.GRAPH_MODE, device_target="Ascend")

# Init Profiler
# Note that the Profiler should be initialized before model.train

(continues on next page)
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profiler = Profiler (profiler_level=Profilerlevel.LevelO,

activities=[ProfilerActivity.CPU, ProfilerActivity.NPU],

alc_metrics=AicoreMetrics.AiCoreNone)

# Train Model
net = Net ()
train (net)

# Profiler end
profiler.analyse()

add_metadata (key: sir, value: str)
Report custom metadata key-value pair data.
Parameters
* key (str)—The key to the metadata.

¢ value (str)—The value to the metadata.

Examples

>>> from mindspore import Profiler

>>> # Profiler init.

>>> profiler = Profiler()

>>> # Call Profiler add_metadata

>>> profiler.add_metadata ("test_key", "test_value")
>>> # Profiler end

>>> profiler.stop()

add_metadata_json (key: str, value: str)
Report custom metadata key-value pair data with the value as a JSON string data.
Parameters
* key (str) —The key to the metadata.

* value (str)—The json str format value to the metadata.

Examples

>>> import Jjson

>>> from mindspore import Profiler
>>> # Profiler init.

>>> profiler = Profiler()

>>> # Call Profiler add_metadata_json

>>> profiler.add_metadata_json("test_key", Jjson.dumps ({"keyl": 1, "key2":

>>> # Profiler end, metadata will be saved in profiler_metadata.json
>>> profiler.stop()

analyse (offline_path=None, pretty=False, step_list=None, mode="sync")

Collect and analyze training performance data, support calls during and after training. The example shows above.

Parameters

(continued from previous page)

1.9. Tool

305


https://docs.python.org/library/stdtypes.html#str
https://docs.python.org/library/stdtypes.html#str
https://docs.python.org/library/stdtypes.html#str
https://docs.python.org/library/stdtypes.html#str
https://docs.python.org/library/stdtypes.html#str
https://docs.python.org/library/stdtypes.html#str
https://docs.python.org/library/stdtypes.html#str
https://docs.python.org/library/stdtypes.html#str

MindSpore APl Documentation, Release r2.6.0

offline_path(Union[str, None], optional)—The data path which need to be analyzed with offline
mode. Offline mode isused in abnormal exit scenario. This parameter should be set to None for online mode.
Default: None.

pretty (bool, optional)—Whether to pretty json files. Default: False.

step_list (list, optional) —A list of steps that need to be analyzed, the steps must be consecutive
integers. Default: None. By default, all steps will be analyzed.

mode (str, optional)—Analysis mode, it must be one of ["sync", "async"]. Default: sync.
— sync: analyse data in current process, it will block the current process.

— async: analyse data in subprocess, it will not block the current process. Since the parsing process will take up
extra CPU resources, please enable this mode according to the actual resource situation.

Examples

>>> from mindspore.train import Callback
>>> from mindspore import Profiler
>>> class StopAtStep(Callback):

def _ _init__ (self, start_step=1, stop_step=5):
super (StopAtStep, self).__init__ ()
self.start_step = start_step
self.stop_step = stop_step
self.profiler = Profiler (start_profile=False)

def step_begin(self, run_context):

cb_params = run_context.original_args ()
step_num = cb_params.cur_step_num
if step_num == self.start_step:

self.profiler.start ()

def step_end(self, run_context):

cb_params = run_context.original_args ()
step_num = cb_params.cur_step_num
if step_num == self.stop_step:

self.profiler.stop()

def end(self, run_context):
self.profiler.analyse(step_list=[2,3,4], mode="sync")

classmethod offline_analyse (path: str, pretty=False, step_list=None, data_simplification=True)
Analyze training performance data offline, which is invoked after performance data collection is completed.

Parameters

path (st r) —The profiling data path which needs to be analyzed offline. There needs to be a profiler directory in
this path.

pretty (bool, optional)—Whether to pretty json files. Default: False.

step_list (1ist, optional) —A list of steps that need to be analyzed, the steps must be consecutive
integers. Default: None. By default, all steps will be analyzed.

data_simplification (bool, optional)—Whether to enable data simplification. Default: True.
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Examples

>>>
>>>

from mindspore import Profiler
Profiler.offline_analyse("./profiling_path")

op_analyse (op_name, device_id=None)
Profiler users can use this interface to obtain operator performance data.

start ()

Parameters

* op_name (str or 1ist)—The primitive operator name to query.

* device_id (int, optional) —ID of the target device. This parameter is optional during network training
or inference, and users can use device_id parameter to specify which card operator performance data to parse. If
this interface is used for offline data parsing, the default value is None .

Raises

e TypeError —If the op_name parameter type is incorrect.
* TypeError —If the device_id parameter type is incorrect.

* RuntimeError —If MindSpore runs on Ascend, this interface cannot be used.

Supported Platforms:

GPU CPU

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

from mindspore import Profiler

from mindspore import nn

from mindspore import Model

# Profiler init.

profiler = Profiler ()

# Train Model or eval Model, taking LeNet5 as an example.

# Refer to https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
net = LeNetb5 ()

optimizer = nn.Momentum(net.trainable_params (), learning rate=0.1, momentum=0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)

# Create the dataset taking MNIST as an example.

# Refer to https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/mnist.py
dataloader = create_dataset ()

model = Model (net, loss, optimizer)

model.train (5, dataloader, dataset_sink_mode=False)

# Profiler end
profiler.analyse()

profiler.op_analyse (op_name=["BiasAdd", "Conv2D"])

Turn on Profiler data collection. Profiler can be turned on by condition.

Raises

* RuntimeError —If the profiler has already started.

* RuntimeError —If the start_profile parameter is not set or is set to True.
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Examples

>>> from mindspore.train import Callback
>>> from mindspore import Profiler
>>> class StopAtStep (Callback) :
def _ init__ (self, start_step, stop_step):
super (StopAtStep, self).__init__ ()
self.start_step = start_step
self.stop_step = stop_step
self.profiler = Profiler (start_profile=False)

def step_begin(self, run_context):

cb_params = run_context.original_args()
step_num = cb_params.cur_step_num
if step_num == self.start_step:

self.profiler.start ()

def step_end(self, run_context):

cb_params = run_context.original_args()
step_num = cb_params.cur_step_num
if step_num == self.stop_step:

self.profiler.stop()

def end(self, run_context):
self.profiler.analyse()

step ()
Used for Ascend, distinguish step collection and parsing performance data through schedule and on_trace_ready.

Raises
* RuntimeError —If the start_profile parameter is not set or the Profiler is not started.

* RuntimeError —If the schedule parameter is not set.

Examples

>>> import numpy as np
>>> import mindspore as ms
>>> import mindspore.dataset as ds
>>> from mindspore import context, nn, Profiler
>>> from mindspore.profiler import schedule, tensorboard_trace_handler, Profilerlevel, .
—AicoreMetrics,
>>> ExportType, ProfilerActivity
>>>
>>> class Net (nn.Cell):
def _ init__ (self):
super (Net, self).__init__ ()
self.fc = nn.Dense (2, 2)

def construct (self, x):
.. return self.fc(x)
>>>
>>> def generator_net () :

for _ in range(2):

.. yield np.ones([2, 2]) .astype(np.float32), np.ones([2]) .astype(np.int32)
>>>

(continues on next page)
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(continued from previous page)

>>> def train(test_net):

>>>
>>> if

__name == main

optimizer = nn.Momentum(test_net.trainable_params(), 1, 0.9)
loss = nn.SoftmaxCrossEntropyWithLogits (sparse=True)
data = ds.GeneratorDataset (generator_net (), ["data", "label"])

model = ms.train.Model (test_net, loss, optimizer)
model.train (1, data)

v L

context.set_context (mode=ms.PYNATIVE_MODE, device_target="Ascend")

net = Net ()
STEP_NUM = 15

with Profiler (schedule=schedule (wait=1, warmup=1, active=2, repeat=1, skip_

—first=2),

stop ()
Turn off Profiler data collection. Profiler can be turned off by condition.

Raises

on_trace_ready=tensorboard_trace_handler) as prof:
for _ in range (STEP_NUM) :
train (net)
prof.step ()

RuntimeError —If the profiler has not started, this function is disabled.

Examples

>>> from mindspore.train import Callback
>>> from mindspore import Profiler
>>> class StopAtEpoch (Callback):

def _ _init__ (self, start_epoch, stop_epoch):
super (StopAtEpoch, self)._ _init__ ()
self.start_epoch = start_epoch
self.stop_epoch = stop_epoch
self.profiler = Profiler (start_profile=False)

def epoch_begin(self, run_context):

cb_params = run_context.original_args()
epoch_num = cb_params.cur_epoch_num
if epoch_num == self.start_epoch:

self.profiler.start ()

def epoch_end(self, run_context):

cb_params = run_context.original_args ()
epoch_num = cb_params.cur_epoch_num
if epoch_num == self.stop_epoch:

self.profiler.stop ()

def end(self, run_context):
self.profiler.analyse ()
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1.9.3 Log

mindspore.get_level

Get the logger level.

mindspore.get_log_config

Get logger configurations.

mindspore.get_level

mindspore.get_level ()
Get the logger level.

Returns

str, the Log level includes 4(CRITICAL), 3(ERROR), 2(WARNING), 1(INFO), 0(DEBUG).

Examples

>>> import os

>>> os.environ['GLOG_v'] = '3"
>>> import mindspore as ms
>>> level = ms.get_level ()

>>> print (level)

'3

mindspore.get_log_config

mindspore.get_log_config()
Get logger configurations.

Returns

Dict, the dictionary of logger configurations.

Examples

>>>
>>>

>>> os.environ['GLOG_v'] = '1'

>>> os.environ['GLOG_logtostderr'] = '0'

>>> os.environ['GLOG_log_dir'] = '/var/log'

>>> os.environ['logger_maxBytes'] = '5242880'

>>> os.environ|['logger_backupCount'] = '10'

>>> os.environ['GLOG_stderrthreshold'] = '2'

>>> config = ms.get_log_config()

>>> print (config)

{'GLOG_v': '"1', 'GLOG_logtostderr': '0O', 'GLOG_log_dir':

'logger_maxBytes':

import os
import mindspore as ms

'5242880"', 'logger_backupCount':

14@Q9,

'/var/log"',

'GLOG_stderrthreshold': '2'}
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1.9.4 Installation Verification

mindspore.run_check Provide a convenient API to check if the installation is successful
or failed.

mindspore.run_check

mindspore.run_check ()
Provide a convenient API to check if the installation is successful or failed. If the version in the check result is not as expected,
use mindspore.set_context () to set device_target before run_check().

Examples

>>> import mindspore

>>> mindspore.run_check ()

MindSpore version: xxx

The result of multiplication calculation is correct, MindSpore has been installed on.
—platform [XX] successfully!

1.9.5 Security

mindspore.obfuscate_ckpt Obfuscate the plaintext checkpoint files according to the obfus-
cation config.
mindspore.load _obf_params_into_net Modify model structure according to obfuscation config and load

obfuscated checkpoint into obfuscated network.

mindspore.obfuscate_ckpt

mindspore.obfuscate_ckpt (network, ckpt_files, target_modules=None, obf_config=None, saved_path="/,
obfuscate_scale=100)
Obfuscate the plaintext checkpoint files according to the obfuscation config.

Parameters
* network (nn.Cel 1) —The original network that need to be obfuscated.
* ckpt_files (str)—The directory path of original ckpt files.

e target_modules (list[str], optional) —The target ops that need to be obfuscated in the network.
The first string represents the network path of the target ops in the original network, which should be in form of
"A/B/C". The second string represents the names of multiple target ops in the same path, which should be in
form of "D |E | F". For example, the target_modules of GPT2 can be [ 'backbone/blocks /attention',
'densel|dense2|dense3']. If target_modules has the third value, it should be in the format of 'obfus-
cate_layers:all' or 'obfuscate_layers:int', which represents the number of layers need to be obfuscated of duplicate layers
(such as transformer layers or resnet blocks). Default: None.

* obf_config (dict, optional)—The configuration of model obfuscation polices. Default: None.

* saved_path (str, optional)—The directory path for saving obfuscated ckpt files. Default: ' ./ '.
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* obfuscate_scale (Union[float, int], optional)—Obfuscate scale of weights. The generated random
obf_ratios will be in range of (1 / obfuscate_scale, obfuscate_scale). Default: 100.

Returns

dict[str], obf_metadata, which is the necessary data that needs to be load when running obfuscated network.

Raises

* TypeError —If network is not nn.Cell.

* TypeError —If ckpt_files is not string or saved_path is not string.

e TypeError —If target_modules is not list.

* TypeError —If target_modules's elements are not string.

* TypeError —If obf_config is not dict.

e ValueError —If ckpt_files is not exist or saved_path is not exist.

¢ ValueError —If the number of elements of target_modules is less than 2.

e ValueError —If the first string of farget_modules contains characters other than uppercase and lowercase letters,
numbers, '_"and '/"'.

¢ ValueError —If the second string of farget_modules is empty or contains characters other than uppercase and low-
ercase letters, numbers, ' _'and ' | .

e ValueError —If the third string of rarget_modules is not in the format of 'obfuscate_layers:all' or 'obfus-
cate_layers:int'.

Examples

>>> from mindspore import obfuscate_ckpt, save_checkpoint

>>> # Refer to https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py
>>> net = LeNetb5 ()

>>> save_checkpoint (net, './test_net.ckpt')

>>> target_modules = ['', 'fcl|fc2']

>>> obfuscate_ckpt (net, './', target_modules=target_modules, saved_path='./")

mindspore.load_obf_params_into_net

mindspore.load_obf_params_into_net (network, target_modules=None, obf_ratios=None, obf_config=None,

data_parallel_num=1, **kwargs)

Modify model structure according to obfuscation config and load obfuscated checkpoint into obfuscated network.

Parameters

¢ network (nn.Cel1l)—The original network that need to be obfuscated.

* target_modules (list[str], optional) —The target ops that need to be obfuscated in the network.
The first string represents the network path of the target ops in the original network, which should be in form of
"A/B/C". The second string represents the names of multiple target ops in the same path, which should be in
form of "D |E | F". For example, thr target_modules of GPT2 can be [ 'backbone /blocks/attention',
'densel |dense2|dense3']. If target_modules has the third value, it should be in the format of 'obfus-
cate_layers:all' or 'obfuscate_layers:int', which represents the number of layers need to be obfuscated of duplicate layers
(such as transformer layers or resnet blocks). Default: None.

e obf_ratios (Tensor, optional) —The obf ratios generated when execute mindspore.
obfuscate_ckpt (). Default: None.
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* obf_config (dict, optional)—The configuration of model obfuscation polices. Default: None.
* data_parallel_num (int, optional)—The data parallel number of parallel training. Default: 1.
* kwargs (dict) —Configuration options dictionary.
— ignored_func_decorators (list[str]): The name list of function decorators in network's python code.
— ignored_class_decorators (list[str]): The name list of class decorators in network's python code.
Returns
nn.Cell, new_net, which is the obfuscated network.
Raises
* TypeError —If network is not nn.Cell.
* TypeError —If obf_ratios is not Tensor.
e TypeError —If target_modules is not list.
e TypeError —If obf_config is not dict.
* TypeError —If target_modules's elements are not string.
¢ ValueError —If the number of elements of target_modules is less than 2.
* ValueError —If obf_ratios is empty Tensor.

e ValueError —If the first string of farget_modules contains characters other than uppercase and lowercase letters,
numbers, '_"and '/"'.

¢ ValueError —If the second string of farget_modules is empty or contains characters other than uppercase and low-
ercase letters, numbers, ' _'and ' | .

e ValueError —If the third string of rarget_modules is not in the format of 'obfuscate_layers:all' or 'obfus-
cate_layers:int'.

» TypeError —If ignored_func_decorators is not list[str] or ignored_class_decorators is not list[str].

Examples

>>> from mindspore import obfuscate_ckpt, save_checkpoint, load_checkpoint, Tensor

>>> import mindspore.common.dtype as mstype

>>> import numpy as np

>>> # Refer to https://gitee.com/mindspore/docs/blob/r2.6.0/docs/mindspore/code/lenet.py

>>> net = LeNetb5 ()

>>> save_checkpoint (net, './test_net.ckpt')

>>> target_modules = ['', 'fcl|fc2']

>>> # obfuscate ckpt files

>>> obfuscate_ckpt (net, './', target_modules=target_modules, saved_path='./")
>>> # load obf ckpt into network

>>> new_net = LeNetb5 ()

>>> load_checkpoint ('./test_net_obf.ckpt', new_net)

>>> obf_net = load_obf_params_into_net (new_net, target_modules)
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CHAPTER
TWO

MINDSPORE.OPS

mindspore.ops provides a large number of function interfaces, including neural network functions, mathematical operation functions,
Tensor operation functions, Parameter operation functions, differential functions and so on.

For more information about dynamic shape support status, please refer to Dynamic Shape Support Status of ops Interface .

The module import method is as follows:

from mindspore import ops

Compared with the previous version, the added, deleted and supported platforms change information of mindspore.ops operators in
MindSpore, please refer to the link mindspore.ops API Interface Change.

2.1 Tensor Operation Functions

2.1.1 Tensor Creation

API Name Description Supported Platforms
mindspore.ops.eps Create a tensor with the same data type and shapeas Ascend GPU CPU
input, and the element value is the minimum value
that the corresponding data type can express.
mindspore.ops.eye Returns a tensor with ones on the diagonal and zeros Ascend GPU CPU
in the rest.
mindspore.ops.fill Create a tensor filled with a specified value. Ascend GPU CPU
mindspore.ops.full Create a tensor filled with a specified value. Ascend GPU CPU
mindspore.ops.full_like Return a tensor of the same shape as input and filled Ascend GPU CPU
with a specified value.
mindspore.ops.linspace Generate a one-dimensional tensor with steps ele- Ascend GPU CPU
ments, evenly distributed in the interval [start, end].
mindspore.ops.logspace Return a tensor with steps elements, evenly dis- Ascend GPU CPU
tributed in the interval [ baseS' ! | base"?].
mindspore.ops.move_to Copy tensor to target device synchronously or asyn- Ascend CPU
chronously, default synchronously.
mindspore.ops.one_hot Generate a new tensor, where the positions speci- Ascend GPU CPU
fied by indices are assigned on_value, and all other
positions are assigned off_value.
mindspore.ops.ones Creates a tensor filled with value ones. Ascend GPU CPU
mindspore.ops.ones_1like Return a tensor filled with 1, with the same size as Ascend GPU CPU

input.

continues on next page
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Table 1 - continued from previous page

mindspore.ops.arange Returns a tensor with a step length of step in the Ascend GPU CPU
interval [ start , end ).

mindspore.ops.range Returns a tensor with a step length of step in the GPU CPU
interval [ start , end ).

mindspore.ops.zeros Creates a tensor filled with value zeros. Ascend GPU CPU

mindspore.ops.zeros_like Return a tensor filled with 0, with the same size as Ascend GPU CPU
input .

mindspore.ops.heaviside Perform Heaviside step function element-wise. Ascend GPU CPU

mindspore.ops.eps

mindspore.ops.eps (x)
Create a tensor with the same data type and shape as input, and the element value is the minimum value that the corresponding
data type can express.

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([4, 1, 2, 3], mindspore.float32)

>>> mindspore.ops.eps (x)

Tensor (shape=[4], dtype=Float32, wvalue= [ 1.19209290e-07, 1.19209290e-07, 1.19209290e-07, -
—1.19209290e-07])

mindspore.ops.eye
mindspore.ops.eye (n, m=None, dtype=None)
Returns a tensor with ones on the diagonal and zeros in the rest.
Parameters
e n (int)—The number of rows returned.
e m(int, optional)—The number of columns returned. If None , the number of columns is as the same as n.
e dtype (mindspore.dtype, optional)—The data type returned.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> output = mindspore.ops.eye (3)
>>> print (output)

[[1. 0. 0.]
[0, 1. @]
[0, @c do]1

>>>

>>> output = mindspore.ops.eye (3, 4)
>>> print (output)

[[1l, @ @o Oo]
[0. 1. 0. 0.]
[0, @o 4o ©c]]

mindspore.ops.fill
mindspore.ops.£ill (type, shape, value)
Create a tensor filled with a specified value.
Parameters
* type (mindspore.dtype) —The data type specified.
* shape (Union (Tensor, tuple([int]))—The shape specified.
* value (Union (Tensor, number.Number, bool))—The value specified.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> mindspore.ops.fill (mindspore.float32, (2, 3), 1.2)
Tensor (shape=[2, 3], dtype=Float32, value=
[[ 1.20000005e+00, 1.20000005e+00, 1.20000005e+00],
[ 1.20000005e+00, 1.20000005e+00, 1.20000005e+0011)

mindspore.ops.full

mindspore.ops.full (size, fill_value, *, dtype=None)
Create a tensor filled with a specified value.

Note: fill_value's data type not support complex numbers.

Parameters

e size (Union(tuple[int], 1list[int]))—The shape specified.
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e £ill_value (number.Number) —The value specified.
Keyword Arguments
dtype (mindspore.dtype) —The data type specified. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> mindspore.ops.full((2, 3), 1.2)
Tensor (shape=[2, 3], dtype=Int64, value=
(e, 1, 11,

(1, 1, 111

>>> mindspore.ops.full((2, 3), 1.2, dtype=mindspore.float32)
Tensor (shape=[2, 3], dtype=Float32, value=
[[ 1.20000005e+00, 1.20000005e+00, 1.20000005e+00],

[ 1.20000005e+00, 1.20000005e+00, 1.20000005e+0011)

mindspore.ops.full_like

mindspore.ops.full_like (input, fill_value, *, dtype=None)
Return a tensor of the same shape as input and filled with a specified value.

Note: fill_value's data type not support complex numbers.

Parameters
e input (Tensor) —The input tensor.
e £fill_value (Number) —The specified value.
Keyword Arguments
dtype (mindspore.dtype, optional)—The data type specified. Default: None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.ops.arange (4)

>>> mindspore.ops.full_like (input, 1.2)

Tensor (shape=[4], dtype=Inté64, value= [1, 1, 1, 1])

>>> mindspore.ops.full_like (input, 1.2, dtype=mindspore.float32)

Tensor (shape=[4], dtype=Float32, wvalue= [ 1.20000005e+00, 1.20000005e+00, 1.20000005e+00, -
—1.20000005e+001)

mindspore.ops.linspace

mindspore.ops.linspace (start, end, steps)
Generate a one-dimensional tensor with steps elements, evenly distributed in the interval [start, end].

step = (end — start)/(steps — 1)
output = [start, start + step, start + 2 * step, ..., end|
Parameters
e start (Union[Tensor, int, float])—Start value of interval.
e end (Union/[Tensor, int, float])—Lastvalue of interval.
e steps (Union[Tensor, int])—Number of elements.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> output = mindspore.ops.linspace(3, 10, 5)
>>> print (output)

[ 3. 4.75 6.5 8.25 10. ]

>>> output = mindspore.ops.linspace(-10, 10, 5)
>>> print (output)

[-10. -=5. 0. 5. 10.]

>>> output = mindspore.ops.linspace(-10, 10, 1)
>>> print (output)

[-10.]
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mindspore.ops.logspace

mindspore.ops.logspace (start, end, steps, base=10, *, dtype=mstype.float32)
Return a tensor with steps elements, evenly distributed in the interval [ bases'®"" | base™].

step = (end — start)/(steps — 1)
output = [basesmrt, basestart+l*step’ . basestart+(steps—2)*step, basee"d]
Parameters
e start (Union[float, Tensor ])—Start value of interval.
e end (Union[float, Tensor ])—Lastvalue of interval.
¢ steps (int) —Number of elements.
* base (int, optional)—Base of the logarithm function. Default 10 .
Keyword Arguments
dtype (mindspore.dtype, optional)—The data type specified. Default mstype.float32.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> output = mindspore.ops.logspace(l., 10., steps = 10, base = 10)
>>> print (output)

[1.e+01 1.e+02 1.e+03 1.e+04 1.e+05 1.e+06 1.e+07 1.e+08 1.e+09 1.e+10]

mindspore.ops.move_to

mindspore.ops.move_to (input, to="CPU', blocking=True)
Copy tensor to target device synchronously or asynchronously, default synchronously.

Note: This interface currently only supports Graph mode with jit_level of OO0 or O1.

Parameters

e input (Union[Tensor, list[int], tuple[int]])—The inputtensor. When the input is list and tuple, it
will be converted to tensor before copying.

* to(str, optional)—Specify the target device, with optional values of "Ascend" and "CPU". Default "CPU"

* blocking (bool, optional)—Whether use synchronous copying. Default True.
Returns

A new tensor on target device.
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Supported Platforms:

Ascend CPU

Examples

>>> import mindspore
>>> from mindspore import nn, ops, Tensor
>>> mindspore.set_context (mode=mindspore.GRAPH_MODE)
>>> class MoveToNet (nn.Cell) :
def init_  (self):
super () .__init__ ()

def construct(self, x):
cpu_x = ops.move_to(x, "CPU")
npu_x = ops.move_to (cpu_x, "Ascend")
return npu_x

>>> net = MoveToNet ()

>>> x = Tensor([1, 2, 3], mindspore.int64)
>>> y = net (x)

>>> print (y)

[1 2 3]

mindspore.ops.one_hot

mindspore.ops.one_hot (indices, depth, on_value=1, off _value=0, axis=- 1)
Generate a new tensor, where the positions specified by indices are assigned on_value, and all other positions are assigned off_value.

Note: If the input indices has rank N, the output will have rank N+ /. The new axis is created at dimension axis. On Ascend, if
on_value is int64 dtype, indices must be int64 dtype, and the value for on_value and off_value can only be 1 and 0.

Parameters
* indices (Tensor) —The input tensor of indices.

¢ depth (int) —The depth of the one-hot.

* on_value (Union[Tensor, int, float], optional)—The value used to fill indexed positions. Default

1.

e off_value (Union[Tensor, int, float], optional)—The value used to fill non-indexed positions.

Default O .

* axis (int, optional)—Specify the axis for computation. Default -1 .

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

2.1,
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Examples

>>> import mindspore

>>> indices = mindspore.tensor ([0, 1, 2, 4])
>>> mindspore.ops.one_hot (indices, depth=5)
Tensor (shape=[4, 5], dtype=Int64, value=
(a2, o, o, o, 01,

(o, 1, 0, 0, 0J,

to, o, 1, o, 01,

(6, 0, 0, 0, 111)
>>>

>>> mindspore.ops.one_hot (indices, depth=3)
Tensor (shape=[4, 3], dtype=Inté64, value=
[ry, o, ol,

[o, 1, 01,
[o, o, 11,
[0, 0, 011)
>>> # If shape of indices is (N, C), and axis=-1, the returned shape will be (N, C, depth).
>>> indices = mindspore.tensor([[0, 2], [1, -111)
>>> mindspore.ops.one_hot (indices, depth=3, on_value=10, off_value=4, axis=-1)

Tensor (shape=[2, 2, 3], dtype=Int64, value=

rereo, 4, 471,

[ 4, 4, 1011,
[[ 4, 10, 47,

[ 4, 4, 4111)

>>> # If axis=0, the returned shape will be (depth, N, C).
>>> mindspore.ops.one_hot (indices, depth=3, on_value=10, off_value=4, axis=0)
Tensor (shape=[3, 2, 2], dtype=Int64, value=

terto, 41,

[ 4, 411,
(4, 41,

(10, 411,
(r 4, 101,

[ 4 4111)

4

mindspore.ops.ones

mindspore.ops.ones (shape, dtype=None)
Creates a tensor filled with value ones.

Warning: For argument shape, Tensor type input will be deprecated in the future version.

Parameters
e shape (Union([tuple[int], list[int], int, Tensor])—The shape specified.
e dtype (mindspore.dtype) —The data type specified. Default None .

Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> mindspore.ops.ones (4)
Tensor (shape=[4], dtype=Float32, wvalue= [ 1.00000000e+00, 1.00000000e+00, 1.00000000e+00, o

—1.00000000e+007)
>>> mindspore.ops.ones((2, 3))

Tensor (shape=[2, 3], dtype=Float32, value=
[[ 1.00000000e+00, 1.00000000e+00, 1.00000000e+00],

[ 1.00000000e+00, 1.00000000e+00, 1.00000000e+00711)
>>> mindspore.ops.ones (mindspore.tensor ([1, 2, 31))
Tensor (shape=[1, 2, 3], dtype=Float32, value=
[[[ 1.00000000e+00, 1.00000000e+00, 1.00000000e+00],

[ 1.00000000e+00, 1.00000000e+00, 1.00000000e+00]11)

mindspore.ops.ones_like
mindspore.ops.ones_like (input, *, dtype=None)
Return a tensor filled with 1, with the same size as input.
Parameters
input (Tensor) —The input tensor.
Keyword Arguments
dtype (mindspore.dtype, optional) —“The data type specified. Default None represents the same data type as the input.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.ops.arange (4)

>>> mindspore.ops.ones_like (input)

Tensor (shape=[4], dtype=Inté64, value= [1, 1, 1, 1])

mindspore.ops.arange
mindspore.ops.arange (start=0, end=None, step=1, *, dtype=None)
Returns a tensor with a step length of step in the interval [ start , end ).
Parameters
e start (Union[float, int, Tensor], optional)—The startvalue of the interval. Default O .

* end (Union[float, int, Tensor], optional)—The end value of the interval. Default None represents
to the value of start , and 0 is used as the start value.

e step (Union([float, int, Tensor], optional)—The interval between each value. Default 1 .
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Keyword Arguments
dtype (mindspore.dtype, optional)—The data type specified. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> mindspore.ops.arange (4)

Tensor (shape=[4], dtype=Int64, value= [0, 1, 2, 3])

>>> mindspore.ops.arange(l, 6)

Tensor (shape=[5], dtype=Int64, value= [1, 2, 3, 4, 5])

>>> mindspore.ops.arange (0, 2, 0.5)

Tensor (shape=[4], dtype=Float32, wvalue= [ 0.00000000e+00, 5.00000000e-01, 1.00000000e+00, .
—1.50000000e+0017])

mindspore.ops.range

mindspore.ops.range (start, end, step, maxlen=1000000)
Returns a tensor with a step length of step in the interval [ start , end ).

Note: The types of all 3 inputs must be all integers or floating-point numbers.

Parameters
e start (number) —The start value of the interval.
¢ end (number) —The end value of the interval.
¢ step (number) —The interval between each value.

* maxlen (int, optional)—Memory that can fit maxlen many elements will be allocated for the output. Optional,
must be positive. Default: 1000000. If the output has more than maxlen elements, a runtime error will occur.

Returns

Tensor

Supported Platforms:
GPU CPU
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Examples

>>> import mindspore
>>> mindspore.ops.range (0, 6, 2)
Tensor (shape=[3], dtype=Int64, value= [0, 2, 4])

mindspore.ops.zeros

mindspore.ops.zeros (size, dtype=None)
Creates a tensor filled with value zeros.

Warning: For argument size, Tensor type input will be deprecated in the future version.

Parameters
e size (Union[tuple[int], list[int], int, Tensor ])—The shape specified.
e dtype (mindspore.dtype, optional) —The data type specified. Default: None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> mindspore.ops.zeros (4)
Tensor (shape=[4], dtype=Float32, wvalue= [ 0.00000000e+00, 0.00000000e+00, 0.00000000e+00, _

—0.00000000e+007)
>>> mindspore.ops.zeros ((2, 3))

Tensor (shape=[2, 3], dtype=Float32, value=
[[ 0.00000000e+00, 0.00000000e+00, 0.00000000e+00],

[ 0.00000000e+00, 0.00000000e+00, 0.00000000e+0011)
>>> mindspore.ops.zeros (mindspore.tensor ([1, 2, 31))
Tensor (shape=[1, 2, 3], dtype=Float32, value=
[[[ 0.00000000e+00, 0.00000000e+00, 0.00000000e+00],

[ 0.00000000e+00, 0.00000000e+00, 0.00000000e+00]111)

mindspore.ops.zeros_like
mindspore.ops.zeros_like (input, *, dtype=None)
Return a tensor filled with 0, with the same size as input .
Parameters
input (Tensor) —The input tensor.
Keyword Arguments

dtype (mindspore.dtype, optional) —“The data type specified. Default None represents the same data type as the input.
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Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.ops.arange (4)

>>> mindspore.ops.zeros_like (input)

Tensor (shape=[4], dtype=Int64, value= [0, 0, 0, 0])

mindspore.ops.heaviside

mindspore.ops.heaviside (input, values)

Perform Heaviside step function element-wise.

Support broadcasting.
0, if input <0
heaviside ( input, values ) = { values, if input =0
1, if input > 0
Parameters

e input (Tensor) —The input tensor.
* values (Tensor) —The value to fill when the element in input is 0.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([[-2., 0, 3],
[51 71! O]I
(0, 7, =-311)

>>> values = mindspore.tensor([2, 0.5, 1])
>>> output = mindspore.ops.heaviside (input,
>>> print (output)

values)

[[0. 0.5 1.1
(1. 0. 1. 1
[2. 1. 0. 1]
>>> output = mindspore.ops.heaviside (input, mindspore.tensor (0.5))

>>> print (output)
[[0. 0.5 1. ]
[1. 0. 0.5]

(continues on next page)
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(continued from previous page)

[0.5 1. 0. 11
>>> output = mindspore.ops.heaviside (mindspore.tensor (-3.), values)
>>> print (output)

[0. 0. 0.]

2.1.2 Randomly Generating Functions

API Name Description Supported Platforms
mindspore.ops.bernoulli Generates Bernoulli random values (0 or 1). GPU CPU
mindspore.ops.gamma Generates random numbers according to the Ascend
Gamma random number distribution.
mindspore.ops.laplace Generates random numbers according to the Ascend GPUCPU
Laplace random number distribution.
mindspore.ops.multinomial Generate a tensor from a multinomial distribution. Ascend GPU CPU
mindspore.ops.multinomial Generate a tensor from a multinomial distribution. CPU
_with_replacement
mindspore.ops.rand Return a new tensor that fills numbers from the uni- Ascend GPU CPU
form distribution over an interval [0, 1) based on
the given size and dtype.
mindspore.ops.rand_like Return a tensor with the same shape as input thatis Ascend GPU CPU

filled with random numbers from a uniform distri-
bution on the interval [0, 1).

mindspore.ops.randint Return a tensor whose elements are random integers Ascend GPU CPU
in the range of [ low , high) .

mindspore.ops.randint_like Returns a tensor with the same shape as input whose Ascend GPU CPU
elements are random integers in the range of [ low
, high) .

mindspore.ops.randn Return a new tensor with given shape and dtype, Ascend GPU CPU

filled with random numbers from the standard nor-
mal distribution.
mindspore.ops.randn_like Return a tensor with the same shape as input, filled Ascend GPU CPU
with random numbers from the standard normal
distribution.
mindspore.ops.random _gamma Generate random numbers from the Gamma distri- CPU
bution(s).
mindspore.ops.random poisson Generate random number Tensor with shape ac- GPU CPU
cording to a Poisson distribution with mean rate.
mindspore.ops.randperm Generates random permutation of integers from 0 CPU
ton-1.
mindspore.ops.standard_laplace Generates random numbers according to the Ascend GPUCPU
Laplace random number distribution (mean=0,
lambda=1).
mindspore.ops.standard_normal Generates random numbers according to the stan- Ascend GPU CPU
dard Normal (or Gaussian) random number distri-
bution.
mindspore.ops.uniform Generates random numbers according to the Uni- GPU CPU
form random number distribution.
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mindspore.ops.bernoulli

mindspore.ops.bernoulli (input, p=0.5, seed=None)
Generates Bernoulli random values (0 or 1).

Parameters

out; ~ Bernoulli(p;)

* input (Tensor) —The input Tensor.

e p(Union[Tensor,

float],

optional) —The probability of setting 1 for the corresponding position of the
returned tensor. The value of p must be in the range [0, /]. Default 0.5 .

* seed (Union[int, None], optional)—Therandom seed. Default None means using the current timestamp.

Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([1, 2, 31)

>>> mindspore.ops.
Tensor (shape=[31],
>>> p = mindspore.
>>> mindspore.ops.
Tensor (shape=[3],

mindspore.ops.gamma

bernoulli (input, p=1.0)
dtype=Int64,
tensor ([0.0,
bernoulli (input, p)
dtype=Int64,

value= [1, 1, 11])
1.0, 1.01)

value= [0, 1, 11])

mindspore.ops.gamma (shape, alpha, beta, seed=None)

Generates random numbers according to the Gamma random number distribution.

Support broadcasting.

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters

¢ shape (tuple)—The shape specified.

* alpha (Tensor) —The shape parameter.

e beta (Tensor) —The inverse scale parameter.

e seed (int,
Returns

Tensor

optional)—The random seed, Default None .
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Supported Platforms:

Ascend

Examples

>>> import mindspore

>>> # case 1: alpha_shape is

(2, 2)

>>> alpha = mindspore.tensor ([[3, 4], [5, 6]], mindspore.float32)
>>> beta = mindspore.tensor([1.0], mindspore.float32)

>>> shape = (3, 1, 2)

>>> output

>>> result = output.shape
>>> print (result)

(3, 2, 2)

>>> # case 2: alpha_shape is

>>> shape = (3, 1, 3)

= mindspore.ops.gamma (shape, alpha, beta, seed=5)

3), so shape is (3, 1, 3)

>>> alpha = mindspore.tensor([[1, 3, 41, [2, 5, 6]]1), mindspore.float32)
>>> pbeta = mindspore.tensor([1.0], mindspore.float32)
>>> output = mindspore.ops.gamma (shape, alpha, beta, seed=5)

>>> result = output.shape
>>> print (result)
(3, 2, 3)

>>> # case 3: beta_shape is (1,

>>> shape = (3, 1, 2)

2), the output is different.

>>> alpha = mindspore.tensor ([[3, 4], [5, 6]], mindspore.float32)
>>> pbeta = mindspore.tensor([1.0, 2], mindspore.float32)
>>> output = mindspore.ops.gamma (shape, alpha, beta, seed=)5)

>>> print (output)
2.2132034 5.8855834

[ ]

[ 3.8825176 8.6066265]]

[[ 3.3981476 7.5805717]

[ 3.7190282 19.941492 ]]

[[ 2.9512358 2.5969937]

[ 3.786061 5.160872 111
>>> # case 4: beta_shape is (2,
>>> shape = (3, 1, 2)

1), the output is different.

>>> alpha = mindspore.tensor ([[3, 4], [5, 6]], mindspore.float32)
>>> pbeta = mindspore.tensor ([[1.0], [2.0]], mindspore.float32)
>>> output = mindspore.ops.gamma (shape, alpha, beta, seed=5)

>>> print (output)

[[[ 5.6085486 7.8280783]
15.97684 16.116285]]
1.8347423 1.713663]
3.2434065 15.667398]]
4.2922077 7.3365674]
5.3876944 13.159832 111

[

[
[
[
[
[l
[
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mindspore.ops.laplace

mindspore.ops.laplace (shape, mean, lambda_param, seed=None)

Generates random numbers according to the Laplace random number distribution.

Support broadcasting.

fe.) = g exp(- 27,

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
¢ shape (tuple)—The shape specified.
¢ mean (Tensor) —The mean of distribution.

e lambda_param (Tensor) —Control the variance of distribution. The variance of Laplace distribution is equal to
twice the square of lambda_param .

e seed(int, optional)-Random seed. Default None represents O.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> shape = (2, 3)

>>> mean = mindspore.tensor (1.0, mindspore.float32)

>>> lambda_param = mindspore.tensor (1.0, mindspore.float32)

>>> output mindspore.ops.laplace (shape, mean, lambda_param, seed=5)
>>> print (output.shape)

(2, 3)

mindspore.ops.multinomial

mindspore.ops.multinomial (input, num_samples, replacement="True, seed=None)

Generate a tensor from a multinomial distribution.

The polynomial distribution is a probability distribution that generalizes the binomial distribution formula to multiple states. In
the polynomial distribution, each event has a fixed probability, and the sum of these probabilities is 1.

The purpose of this interface is to perform num_samples sampling on the input input, and the output tensor is the index of the input
tensor for each sampling. The values in input represent the probability of selecting the corresponding index for each sampling.

Here is an extreme example for better understanding. Suppose we have an input probability tensor with values [90 /100, 10 /100,
0], which means we can sample three indices, namely index 0, index 1, and index 2, with probabilities of 90%, 10%, and 0%,
respectively. We perform n samplings, and the resulting sequence is the calculation result of the polynomial distribution, with a
length equal to the number of samplings.
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In case 1 of the sample code, we perform two non-replacement samplings (replacement is False). Since the probability of selecting
index 0 is 90% for each sampling, the first result is most likely to be index 0. Since the probability of selecting index 2 is 0, index
2 cannot appear in the sampling result. Therefore, the second result must be index 1, and the resulting sequence is [0, 1].

In case 2 of the sample code, we perform 10 replacement samplings (replacement is True). As expected, about 90% of the
sampling results are index O.

In case 3 of the sample code, we extend the input to 2 dimensions, and the sampling results in each dimension also match our
sampling expectations.

Note: The rows of input do not need to sum to one (in which case we use the values as weights), but must be non-negative, finite
and have a non-zero sum. When using values as weights, it can be understood as normalizing the input along the last dimension.

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
* input (Tensor) —The input tensor containing probabilities.
e num_samples (int) —Number of samples to draw.
e replacement (bool, optional)—Whether to draw with replacement or not. Default True .
e seed (int, optional)—Random seed. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1: The output is random, and the length of the output is the same as num_sample.
>>> # replacement is False.

>>> inputl = mindspore.tensor([90 / 100, 10 / 100, 01])

>>> input2 = mindspore.tensor ([90, 10, 0])

>>> # inputl and input2 have the same meaning.

>>> mindspore.ops.multinomial (inputl, 2, replacement=False)

Tensor (shape=[2], dtype=Int32, value= [0, 1])

>>> mindspore.ops.multinomial (input2, 2, replacement=False)

Tensor (shape=[2], dtype=Int32, wvalue= [1, 0])

>>>

>>> # case 2: The output is random, and the length of the output is the same as num_sample.
>>> # replacement is True.

>>> mindspore.ops.multinomial (inputl, 10)

Tensor (shape=[10], dtype=Int32, wvalue= [0, O, 1, O, O, O, O, O, O, 01)

>>>

>>> # case 3: The output is random, and the length of the output is the same as num_sample.
>>> # replacement is True.

>>> # rank is 2

>>> input3 = mindspore.tensor([[90, 10, 0], [10, 90, 0]], mindspore.float32)

(continues on next page)
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(continued from previous page)
>>> output = mindspore.ops.multinomial (input3, 10)
>>> print (output)
[[0OOOO0OO0OOOO0 0]
(101111111 1]1]

mindspore.ops.multinomial_with_replacement

mindspore.ops.multinomial_with_replacement (x, seed, offset, numsamples, replacement=False)
Generate a tensor from a multinomial distribution.

Note:

* The rows of input do not need to sum to one (in which case we use the values as weights), but must be non-negative, finite
and have a non-zero sum.

* If seed is set to be —1 , and offset is set to be 0, the random number generator is seeded by a random seed.

Parameters

e x (Tensor) —The 1-D or 2-D input tensor containing probabilities.

¢ seed (int)-Random seed.

e offset (int)—Offset.

e numsamples (int) —The number of samples to draw.

e replacement (bool, optional)—Whether to draw with replacement or not. Default False .
Returns

Tensor

Supported Platforms:

CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor ([[0., 9., 4., 0.]], mindspore.float32)
>>> mindspore.ops.multinomial_with_replacement (x, 2, 5, 2, True)
Tensor (shape=[1, 2], dtype=Int64, value=

(1, 111
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mindspore.ops.rand

mindspore.ops.rand (*size, dtype=None, seed=None)
Return a new tensor that fills numbers from the uniform distribution over an interval [0, 1) based on the given size and dtype.

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
size (Union[int, tuple(int), 1list (int) ])—The shape of the output tensor.
Keyword Arguments
e dtype (mindspore.dtype, optional) —The data type returned. Default None .
* seed (int, optional)—-Random seed, must be greater or equal to 0. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> print (mindspore.ops.rand((2,3)))
[[4.1702199e-01 9.9718481e-01 7.2032452e-01]
[9.3255734e-01 1.1438108e-04 1.2812445e-011]]

mindspore.ops.rand_like

mindspore.ops.rand_like (input, seed=None, *, dtype=None)
Return a tensor with the same shape as input that is filled with random numbers from a uniform distribution on the interval [0, 1).

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
e input (Tensor) —The input tensor.
* seed(int, optional)-Random seed, must be greater or equal to 0. Default None .
Keyword Arguments
dtype (mindspore.dtype, optional) “The data type returned. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> a = mindspore.tensor([[2, 3, 4], [1, 2, 311)
>>> print (mindspore.ops.rand_like (a, dtype=mindspore.float32))
[[4.1702199e-01 9.9718481e-01 7.2032452e-01]
[9.3255734e-01 1.1438108e-04 1.2812445e-01]]

mindspore.ops.randint

mindspore.ops.randint (low, high, size, seed=None, *, dtype=None)
Return a tensor whose elements are random integers in the range of [ low , high ) .

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters

e low (int)—Start value of interval.

¢ high (int)—End value of interval.

e size (tuple)—Shape of the output tensor.

* seed (int, optional)-Random seed, must be non-negative. Default None .
Keyword Arguments

dtype (mindspore.dtype, optional) —The data type returned. Default None .

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> print (mindspore.ops.randint (1, 10, (2,3)))
[r4 9 7]

[9 1 2]]

mindspore.ops.randint_like

mindspore.ops.randint_1like (input, low, high, seed=None, *, dtype=None)
Returns a tensor with the same shape as input whose elements are random integers in the range of [ low , high ) .

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
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e input (Tensor) —The input tensor.
¢ low (int)—Start value of interval.
e high (int)—End value of interval.
* seed (int, optional)-Random seed, must be non-negative. Default None .
Keyword Arguments
dtype (mindspore.dtype, optional) “The data type returned. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> a = mindspore.tensor([[1, 2, 31, [3, 2, 1]11)
>>> print (mindspore.ops.randint_like(a, 1, 10))
[[4 9 7]
[9 1 2]]

mindspore.ops.randn

mindspore.ops.randn (*size, dtype=None, seed=None)

Return a new tensor with given shape and dtype, filled with random numbers from the standard normal distribution.

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
size (Union[int, tuple(int), Ilist (int) ])—Shape of the output tensor.
Keyword Arguments
e dtype (mindspore.dtype, optional) —The data type returned. Default None .
* seed (int, optional)-Random seed, must be non-negative. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> print (mindspore.ops.randn((2, 2)))
[[ 0.30639967 -0.42438635]

[-0.4287376 1.3054721 1]

mindspore.ops.randn_like

mindspore.ops.randn_like (input, seed=None, *, dtype=None)

Return a tensor with the same shape as input, filled with random numbers from the standard normal distribution.

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
e input (Tensor) —The input tensor.
e seed (int, optional)-Random seed, must be non-negative. Default None .
Keyword Arguments
dtype (mindspore.dtype, optional) “The data type returned. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> a = mindspore.tensor([[1, 2, 31, [4, 5, 6]1])
>>> print (mindspore.ops.randn_like (a, dtype=mindspore.float32))
[[ 0.30639967 -0.42438635 -0.20454668]
[-0.4287376 1.3054721 0.64747655]]

mindspore.ops.random_gamma
mindspore.ops.random_ gamma (shape, alpha, seed=None)
Generate random numbers from the Gamma distribution(s).
Parameters
* shape (Tensor) —The shape of random tensor to be generated.
¢ alpha (Tensor) —The « distribution parameter.
* seed(int, optional)-Random seed, must be non-negative. Default None .

Returns

Tensor, the shape is mindspore.ops.concat([shape, rate.shape], axis=0). The data type is the same as alpha.
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Supported Platforms:

CPU

Examples

>>>
>>>
>>>
>>>
>>>
(7,

import mindspore

shape = mindspore.tensor([7, 5], mindspore.int32)

alpha = mindspore.tensor ([0.5, 1.5], mindspore.float32)
output = mindspore.ops.random_gamma (shape, alpha, seed=5)
print (output.shape, output.dtype)

5, 2) Float32

mindspore.ops.random_poisson

mindspore.ops.random_poisson (shape, rate, seed=None, dtype=mstype.float32)
Generate random number Tensor with shape according to a Poisson distribution with mean rate.

exp(-)’
i!

P(il) =

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters

* shape (Tensor) —The shape of random tensor to be sampled from each poisson distribution, 1-D integer tensor.

e rate (Tensor) —The parameter the distribution is constructed with. It represents the mean of poisson distribution
and also the variance of the distribution.

e seed (int, optional)-Random seed, must be non-negative. Default None .

e dtype (mindspore.dtype) —The data type returned. Default mstype.float32.

Returns

Tensor, the shape is mindspore.ops.concat([shape, rate.shape], axis=0).

Supported Platforms:

GPU CPU

Examples

>>>
>>>
>>>
>>>
>>>
>>>
(21
>>>
>>>

import mindspore

# case 1: 1-D shape, 2-D rate, floaté64 output

shape = mindspore.tensor ([2, 2], mindspore.int64)

rate = mindspore.tensor([[5.0, 10.0], [5.0, 1.0]], mindspore.float32)

output = mindspore.ops.random_poisson (shape, rate, seed=5, dtype=mindspore.floaté64)
print (output.shape, output.dtype)

2, 2, 2) Floatoé4

# case 2: 1-D shape, scalar rate, inté64 output

shape = mindspore.tensor([2, 2], mindspore.int64)

(continues on next page)
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(continued from previous page)

>>> rate = mindspore.tensor (5.0, mindspore.float64)

>>> output = mindspore.ops.random_poisson (shape, rate, seed=5, dtype=mindspore.int64)
>>> print (output.shape, output.dtype)

(2, 2) Inte4d

mindspore.ops.randperm

mindspore.ops.randperm (n, seed=0, offset=0, dtype=mstype.int64)
Generates random permutation of integers from O to n-1.

Warning:
* This is an experimental API that is subject to change or deletion.

¢ The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
* n(Union[Tensor, int])—The upper bound (exclusive).
e seed (int, optional)-Random seed. Default O . When seed is -1, offset is 0, it's determined by time.

» offset (int, optional)—Offsetto generate random numbers. Priority is higher than random seed. Default O .
It must be non-negative.

e dtype (nindspore.dtype, optional)—The data type returned. Default mstype.int 64.
Returns

Tensor. Its shape is specified by the required args .

Supported Platforms:
CPU

Examples

>>> import mindspore

>>> n, seed, offset = 4, 0, O

>>> output = mindspore.ops.randperm(n, seed, offset, dtype=mindspore.int64)
>>> print (output)

[0 2 1 3]

mindspore.ops.standard_laplace

mindspore.ops.standard_laplace (shape, seed=None)
Generates random numbers according to the Laplace random number distribution (mean=0, lambda=1).

Fx) = 3 exp(~h)
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Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
* shape (Union([tuple, Tensor ])—The shape of returned tensor.
e seed (int, optional)—-Random number seed. Default None .
Returns
Tensor
Raises
* ValueError —If shape is a tuple containing non-positive items.

¢ ValueError —If shape is a Tensor, and the rank of the Tensor is not equal to 1.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> shape = (4, 4)

>>> output = mindspore.ops.standard_laplace (shape, seed=5)
>>> print (f'output shape is {output.shape}')

output shape is (4, 4)

mindspore.ops.standard_normal

mindspore.ops.standard_normal (shape, seed=None)
Generates random numbers according to the standard Normal (or Gaussian) random number distribution.

_ 1)
) = Nora

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters
* shape (Union[tuple, Tensor ])—The shape of returned tensor.
¢ seed (int, optional)-Random number Seed. Default None .
Returns
Tensor
Raises
e ValueError —If shape is a tuple containing non-positive items.

* ValueError —If shape is a Tensor, and the rank of the Tensor is not equal to 1.
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Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> shape = (4, 4)

>>> output = mindspore.ops.standard_normal (shape, seed=5)
>>> print (f'output shape is {output.shape/')

output shape is (4, 4)

mindspore.ops.uniform

mindspore.ops.uniform (shape, minval, maxval, seed=None, dtype=mstype.float32)
Generates random numbers according to the Uniform random number distribution.

Note: The number in tensor minval should be strictly less than maxval at any position after broadcasting.

Parameters
* shape (Union[tuple, Tensor ])—The shape of returned tensor.
* minval (Tensor) —Defines the minimum possible generated value.
* maxval (Tensor) —Defines the maximum possible generated value.
¢ seed (int)—Random number seed. Default None .
e dtype (mindspore.dtype) —Type of the returned tensor.
Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> # For discrete uniform distribution, only one number is allowed for both minval and.

—maxval:

>>> shape = (4, 2)

>>> minval = mindspore.tensor (1, mindspore.int32)
>>> maxval mindspore.tensor (2, mindspore.int32)

>>> output = mindspore.ops.uniform(shape, minval, maxval, seed=5, dtype=mindspore.int32)

>>>

>>> # For continuous uniform distribution, minval and maxval can be multi-dimentional :

>>> shape = (3, 1, 2)

>>> minval = mindspore.tensor ([[3, 4], [5, 6]], mindspore.float32)
>>> maxval = mindspore.tensor([8.0, 10.0], mindspore.float32)

>>> output = mindspore.ops.uniform(shape, minval, maxval, seed=5)

(continues on next page)
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>>> result
>>> print (result)

(31 2/

2)

= output.shape

2.1.3 Array Operation

(continued from previous page)

API Name Description Supported Platforms
mindspore.ops.argwhere Return a tensor of containing the positions of all Ascend GPU CPU
non-zero elements in the input tensor.
mindspore.ops.batch_to_space_nd Divides batch dimension with blocks and inter- Ascend GPU CPU
leaves these blocks back into spatial dimensions.
mindspore.ops.bincount Count the frequency of each value in the input ten- Ascend GPU CPU
sor of non-negative ints.
mindspore.ops.block_diag Creates a block diagonal matrix from the provided Ascend GPU CPU
tensor.
mindspore.ops.broadcast_to Broadcasts input tensor to a given shape. Ascend GPU CPU
mindspore.ops.cat Connect input tensors along with the given axis. Ascend GPU CPU
mindspore.ops.channel_shuffle Divide the channels in a tensor of shape Ascend CPU
(%,C,H,W) into g groups and rearrange them as
(x, %, g, H +W), while retaining the original tensor
shape in the final output.
mindspore.ops.chunk Split the input tensor into multiple sub-tensors along Ascend GPU CPU
the specified axis.
mindspore.ops.column_stack Creates a new tensor by horizontally stacking the Ascend GPU CPU
tensors in fensors.
mindspore.ops.concat Alias for mindspore.ops.cat ().
mindspore.ops.conj Returns a tensor of complex numbers that are the Ascend GPU CPU
complex conjugate of each element in input.
mindspore.ops.count_nonzero Counts the number of non-zero values in the input Ascend GPU CPU
tensor along the given axis.
mindspore.ops.deepcopy Return a deepcopy of input tensor. Ascend GPU CPU
mindspore.ops.diag Return a tensor with the input as its diagonal ele- Ascend GPU CPU
ments and O elsewhere.
mindspore.ops.diagflat If input is a vector (1-D tensor), then returns a 2- Ascend GPU CPU
D square tensor with the elements of input as the
diagonal, If input is a tensor with more than one
dimension, then returns a 2-D tensor with diagonal
elements equal to a flattened input.
mindspore.ops.diagonal Returns diagonals of the input tensor along speci- Ascend GPU CPU
fied dimension.
mindspore.ops.diagonal_scatter Embeds the values of the src tensor into input along Ascend GPU CPU
the diagonal elements of input, with respect to dim1
and dim2 .
mindspore.ops.diag_embed Create a tensor whose diagonals of certain 2D Ascend GPU CPU
planes (specified by diml and dim?2) are filled by
input, and all other positions are set to 0.
mindspore.ops.dyn_shape Returns the shape of the input tensor. Ascend GPU CPU
mindspore.ops.dsplit Splits a tensor along the 3rd axis. Ascend GPU CPU

continues on next page
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mindspore.ops.dstack Stacks tensors along the third axis. Ascend GPU CPU
mindspore.ops.einsum According to the Einstein summation Convention GPU
(Einsum), the product of the input tensor elements
is summed along the specified dimension.
mindspore.ops.expand_dims Adds an additional axis to input tensor. Ascend GPU CPU
mindspore.ops.flip Reverses elements in a tensor along the given dims. Ascend GPU CPU
mindspore.ops.fliplr Flip the input tensor in left/right direction. Ascend GPU CPU
mindspore.ops.flipud Flip the input tensor in up/down direction. Ascend GPU CPU
mindspore.ops.gather Returns the slice of the input tensor correspond- Ascend GPU CPU
ing to the elements of input_indices on the specified
axis.
mindspore.ops.gather_d Gathers elements along an axis specified by dim. Ascend GPU CPU
mindspore.ops.gather_elements Gathers elements along the specified dim and in- Ascend GPU CPU
dices.
mindspore.ops.gather_nd Gathers slices from the input tensor by specified in- Ascend GPU CPU
dices.
mindspore.ops.hstack Stacks tensors in sequence horizontally. Ascend GPU CPU
mindspore.ops.hsplit Splits a tensor into multiple sub-tensors horizon- Ascend GPU CPU
tally.
mindspore.ops.index_add Add the elements of input y into input x along the Ascend GPU CPU
given axis and indices.
mindspore.ops.index_fill Fills the elements of the input x with value along Ascend GPU CPU
the given axis and indices.
mindspore.ops.index_select Select the input tensor according to the specified Ascend GPU CPU
axis and index and return a new tensor.
mindspore.ops.inplace_add Add x to v according to the indices. Ascend GPU CPU
mindspore.ops.inplace_index_add Add updates to var according to the indices and Ascend CPU
axis.
mindspore.ops.inplace_sub Subtract v in x according to the indices. Ascend GPU CPU
mindspore.ops.inplace_update Updates x to v according to the indices. GPU CPU
mindspore.ops.is_nonzero Determine whether the input Tensor contains O or Ascend GPU CPU
False.
mindspore.ops.masked fill Fills elements of tensor with value where mask is Ascend GPU CPU
True.
mindspore.ops.masked _select Return a new 1-D tensor which indexes the input Ascend GPU CPU
tensor according to the boolean mask.
mindspore.ops.meshgrid Creates grids of coordinates specified by the 1D in- Ascend GPU CPU
putso
mindspore.ops.narrow Slice the tensor from the start position with a length Ascend GPU CPU
of length along axis .
mindspore.ops.moveaxis Move axis of an array from source to destination. Ascend GPU CPU
mindspore.ops.movedim Swap two dimensions of the input tensor. Ascend GPU CPU
mindspore.ops.nan_to_num Replace the NaN, positive infinity and negative in- Ascend CPU
finity values in input with the specified values in
nan, posinf and neginf respectively.
mindspore.ops.nanmean Computes the mean of input in specified dimension, Ascend GPU CPU
ignoring NaN.
mindspore.ops.nanmedian Computes the median and indices of input in spec- CPU
ified dimension, ignoring NaN.
mindspore.ops.nansum Computes sum of input over a given dimension, ig- Ascend GPU CPU
noring NaN.
continues on next page
342 Chapter 2. mindspore.ops



MindSpore APl Documentation, Release r2.6.0

Table 3 - continued from previous page

mindspore.ops.normal Return a random tensor that conforms to the normal Ascend GPU CPU
(Gaussian) distribution.
mindspore.ops.nonzero Return the positions of all non-zero values. Ascend GPU CPU
mindspore.ops.numel Return the total number of elements in the tensor. Ascend GPU CPU
mindspore.ops.permute Permute the input tensor along the specified axis. Ascend GPU CPU
mindspore.ops.population_count Calculate the number of 1 bits in the binary repre- Ascend GPU CPU
sentation of each element in the input tensor.
mindspore.ops.rank Return the rank of a tensor. Ascend GPU CPU
mindspore.ops.repeat_elements Repeat elements of a tensor along an axis, like Ascend GPUCPU
mindspore.numpy.repeat () .
mindspore.ops.repeat_interleave Repeat elements of a tensor along an axis, like Ascend GPU CPU
mindspore.numpy.repeat ().
mindspore.ops.reshape Reshape the input tensor based on the given shape. Ascend GPU CPU
mindspore.ops.reverse_sequence Partially reverse the input sequence. Ascend GPU CPU
mindspore.ops.roll Roll the elements of a tensor along a dimension. Ascend GPU
mindspore.ops.row_stack Alias for mindspore.ops.vstack () . Ascend GPU CPU
mindspore.ops.scatter Update the value in src to input according to the Ascend GPU CPU
specified index.
mindspore.ops.scatter_nd Scatters a tensor into a new tensor depending onthe Ascend GPU CPU
specified indices.
mindspore.ops.select The conditional tensor determines whether the cor- Ascend GPU CPU
responding element in the output must be selected
from input (if True) or other (if False) based on the
value of each element.
mindspore.ops.select_scatter On the specified dimension axis of input , srcisscat- Ascend GPU CPU
tered into input on the specified index of input .
mindspore.ops.sequence_mask Returns a mask tensor representing the first N po- GPU CPU
sitions of each cell.
mindspore.ops.shape Return the shape of the input tensor. Ascend GPU CPU
mindspore.ops.shuffle Randomly shuffle a tensor along its first dimension. Ascend GPU CPU
mindspore.ops.size Count the total number of elements in input_x . Ascend GPU CPU
mindspore.ops.slice Slice a tensor in the specified shape. Ascend GPU CPU
mindspore.ops.slice_scatter Embed src into the sliced input along the specified Ascend GPU CPU
axis .
mindspore.ops.sort Sort the elements of the input tensor along the given Ascend GPU CPU
axis.
mindspore.ops.space_to_batch_nd Divides a tensor's spatial dimensions into blocksand Ascend GPU CPU
combines the block sizes with the original batch.
mindspore.ops.sparse_segment_mean Computes the mean of sparse segments in the input GPU CPU
tensor.
mindspore.ops.split Split the tensor into chunks along the given axis. Ascend GPU CPU
mindspore.ops.squeeze Remove length one axes from input tensor. Ascend GPU CPU
mindspore.ops.stack Stack input tensors in specified axis. Ascend GPU CPU
mindspore.ops.strided_slice Extracts a strided slice of a Tensor based on be- Ascend GPU CPU
gin/end index and strides.
mindspore.ops.sum Calculate sum of tensor elements over a given dim. Ascend GPU CPU
mindspore.ops.swapaxes Interchange two axes of a tensor. Ascend GPU CPU
mindspore.ops.swapdims Interchange two dims of a tensor. Ascend GPU CPU
mindspore.ops.tensor_scatter_add Return a new tensor by adding the values from up- Ascend GPU CPU

dates in input_x indicated by indices .

continues on next page

2.1. Tensor Operation Functions

343



MindSpore APl Documentation, Release r2.6.0

Table 3 - continued from previous page

mindspore

.ops.

tensor_scatter_div

Return a new tensor which input_x is divided by the
values from updates indicated by indices .

GPU CPU

mindspore.

ops.

tensor_scatter_max

Return a new tensor by performing a maximum up-
date on input_x at the specified indices with the
given update values.

GPU CPU

mindspore.

ops.

tensor_ scatter_min

Return a new tensor by performing a minimum up-
date on input_x at the specified indices with the
given update values.

Ascend GPU CPU

mindspore.

ops.

tensor_ scatter _mul

Return a new tensor by performing a multiplication
update on input_x at the specified indices with the
given update values.

GPU CPU

mindspore.

ops.

tensor_scatter_sub

Return a new tensor by performing a subtraction
update on input_x at the specified indices with the
given update values.

Ascend GPU CPU

mindspore.ops.

tensor_ scatter_elements

Return a new tensor by performing a specified oper-
ation update on input_x at the specified indices with
the given update values.

Ascend GPU CPU

mindspore.ops.tensor_split Split the input tensor into multiple subtensors ac- Ascend GPU CPU
cording to the specified indices or chunks.

mindspore.ops.tile Creates a new tensor by repeating the elements in Ascend GPU CPU
the input tensor dims times.

mindspore.ops.tril Zero the input tensor above the diagonal specified. Ascend GPU CPU

mindspore.ops.triu Zero the input tensor below the diagonal specified. @Ascend GPU CPU

mindspore.ops.transpose Transpose dimensions of the input tensor according Ascend GPU CPU
to input permutation.

mindspore.ops.unbind Remove a tensor dimension, return a tuple of all Ascend GPU CPU
slices along a given dimension.

mindspore.ops.unique Remove duplicate elements from the input tensor. ~ Ascend GPU CPU

mindspore.ops.unique_consecutive Remove consecutive duplicate elements in the input Ascend GPU CPU

tensor, retaining only the first occurrence from each
repeated group.

mindspore.ops.

unsorted_segment_max

Compute the maximum of the input tensor along
segments.

Ascend GPU CPU

mindspore.ops.

unsorted_segment_min

Compute the minimum of the input tensor along
segments.

Ascend GPU CPU

mindspore.ops.

unsorted_segment_prod

Compute the product of the input tensor along seg-
ments.

Ascend GPU CPU

mindspore.ops.

unsorted_segment_sum

Compute the sum of the input tensor along seg-
ments.

Ascend GPU CPU

mindspore.ops.unsqueeze

Adds an additional dimension to the input tensor at
the given dimension.

Ascend GPU CPU

mindspore.ops.unstack Unstack the input tensor along the specified axis. Ascend GPU CPU
mindspore.ops.view_as_real Return a real tensor with the last dimension of size =~ GPU CPU
2, composed of the real and imaginary parts of the
complex elements in the input tensor.
mindspore.ops.vsplit Split the input tensor with two or more dimensions, Ascend GPU CPU
into multiple sub-tensors vertically according to in-
dices_or_sections.
mindspore.ops.vstack Stacks tensors in sequence vertically. Ascend GPU CPU
mindspore.ops.where Return a tensor in which the elements are selected Ascend GPU CPU
from input or other based on the condition.
continues on next page
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mindspore.ops.cross Compute the cross product of two input tensors Ascend CPU
along the specified dimension.
mindspore.ops.renorm Returns a tensor where each subtensor along the Ascend GPUCPU

specified dimension is renormalized such that its p
norm is less than or equal to maxnorm.

mindspore.ops.argwhere
mindspore.ops.argwhere (input)
Return a tensor of containing the positions of all non-zero elements in the input tensor.
Parameters
input (Tensor) —The input tensor.
Returns

2-D Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor ([[[1, 01, [-5, 0111, mindspore.int32)
>>> output = mindspore.ops.argwhere (x)
>>> print (output)
[0 0 0]
[0 1 0]]

mindspore.ops.batch_to_space_nd

mindspore.ops.batch_to_space_nd (input_x, block_shape, crops)
Divides batch dimension with blocks and interleaves these blocks back into spatial dimensions.

This operation will divide batch dimension N into blocks with block_shape, the output tensor's N dimension is the corresponding
number of blocks after division. The output tensor's w1, ..., wps dimension is the product of original w1, ..., was dimension and
block_shape with given amount to crop from dimension, respectively.

If the input shape is (n, ¢1, ...ck, W1, ..., war), the output shape is (n’, c1, ...cx, W1, ..., w},), where

n’ =n//(block_shape[0] * ... x block_shape[M — 1])
wi =w; * block_shapeli — 1] — crops[i — 1][0] — crops[i — 1][1]

Parameters

e input_x (Tensor) —The input tensor. It must be greater or equal to 2-D tensor(equal to 4-D tensor on Ascend),
batch dimension must be divisible by product of block_shape.

* block_shape (Union[list (int), tuple(int), int])—The block shape of dividing block with all value
greater than or equal to 1. If block_shape is a tuple or list, the length of block_shape is M corresponding to the number
of spatial dimensions. If block_shape is an int, the block size of M dimensions are the same, equal to block_shape. In
this case of Ascend, M must be 2.
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e crops (Union[list (int), tuple (int) ])—The crops values for spatial dimensions, containing M subtraction
list. Each contains 2 integer values. All values must be >= 0. cropsl[i] specifies the crops values for spatial dimension
1, which corresponds to input dimension i + offset,where offset = N-M, and N is the number of input dimensions. It is
required that input_shapeli + of fset] = block_shape[i] > crops[i][0] + crops[i][1]

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> block_shape = [2, 2]
>>> crops = [[0, 0], [0, 0]]
>>> input_x = mindspore.tensor ([[[[1]]], [[[2]]], [[[311], [[[4]]]], mindspore.float32)

>>> output = mindspore.ops.batch_to_space_nd(input_x, block_shape, crops)
>>> print (output)
(. 2.1

[3. 4.1111

mindspore.ops.bincount

mindspore.ops.bincount (input, weights=None, minlength=0)

Count the frequency of each value in the input tensor of non-negative ints.
If you don't specify minlength, the length of output tensor the length of the output tensor is max( input ) + 1.
If minlength is specified, the length of the output tensor is max([max( input ) + 1, minlength]).

If 'weights' is specified, the output results are weighted. If » is the value at position 7, i.e out [n] += weight [1i] instead of
out [n] += 1.

Note: If input contains negative value, the result will be undefined.

Parameters

e input (Tensor) —1-D input tensor.

* weights (Tensor, optional)—Weights. Default None .

* minlength (int, optional)—A minimum number of bins for the output tensor. Default O .
Returns

Tensor, a tensor of shape [max(input)+1] if input is non-empty, otherwise, the shape is [0].

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor([2, 4, 1, 0, 0], dtype=mindspore.inté64)
>>> print (mindspore.ops.bincount (x, minlength=7))

[2. 1. 1. 0. 1. 0. 0.]

>>>
>>>

weights = mindspore.tensor ([0, 0.25, 0.5, 0.75, 1], dtype=mindspore.float32)
print (mindspore.ops.bincount (x, weights=weights))

[1.75 0.5 0. 0. 0.25]

mindspore.ops.block_diag

mindspore.ops.block_diag ( *inputs)
Creates a block diagonal matrix from the provided tensor.

Parameters

inputs (Tensor) —One or more tensors, the dimension of tensor should be 0, 1 or 2.

Returns

2-D Tensor, with all input tensors arranged in order so that their top left and bottom right corners are diagonally adjacent. All

other elements are set to 0.

Supported Platforms:

Ascend GPU CPU

Examples
>>> import mindspore
>>> x1 = mindspore.tensor ([[4], [3], [2]], mindspore.int32)
>>> x2 = mindspore.tensor([7, 6, 5], mindspore.int32)
>>> x3 = mindspore.tensor (1, mindspore.int32)
>>> x4 = mindspore.tensor([[5, 4, 3], [2, 1, 0]], mindspore.int32)
>>> x5 = mindspore.tensor([[8, 7], [7, 811, mindspore.int32)
>>> out = mindspore.ops.block_diag(xl, x2, x3, x4, x5)
>>> print (out.asnumpy ())
[[4 00 00O0O0O0O0 O]
[30000O00O0O0 0]
[2 0000000 O0 0]
[07 6 500000 0]
[0 0001000 O0 0]
[000O0O0S5 430 0]
[000O0O02100 0]
[00OOO0OO0OO0OO0O0 8 7]
[00O0OO0O0O0OO0O0 7 811
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mindspore.ops.broadcast_to

mindspore.ops.broadcast_to (input, shape)

Broadcasts input tensor to a given shape. The dim of input must be smaller than or equal to that of target. Suppose input shape is
(x1,x2, ...,Xm), target shape is (x, y1, y2, ..., ym), Where x means any additional dimension. The broadcast rules are as follows:

Compare the value of x,, and y,,, x,,,—1 and y,,—1, ~**, x1 and y; consecutively and decide whether these shapes are broadcastable
and what the broadcast result is.

If the value pairs at a specific dim are equal, then that value goes right into that dim of output shape. With an input shape (2, 3),
target shape (2, 3) , the inferred output shape is (2, 3).

If the value pairs are unequal, there are three cases:

Case 1: If the value of the target shape in the dimension is -1, the value of the output shape in the dimension is the value of the
corresponding input shape in the dimension. With an input shape (3, 3), target shape (-1, 3), the output shape is (3, 3).

Case 2: If the value of target shape in the dimension is not -1, but the corresponding value in the input shape is 1, then the
corresponding value of the output shape is that of the target shape. With an input shape (1, 3), target shape (8, 3), the output
shape is (8, 3).

Case 3: If the corresponding values of the two shapes do not satisfy the above cases, it means that broadcasting from the input
shape to the target shape is not supported.

So far we got the last m dims of the outshape, now focus on the first * dims, there are two cases:

If the first = dims of output shape does not have -1 in it, then fill the input shape with ones until their length are the same, and then
refer to Case 2 mentioned above to calculate the output shape. With target shape (3, 1,4, 1,5,9), input shape (1, 5, 9), the filled
input shape will be (1,1, 1, 1, 5,9) and thus the output shape is (3,1,4,1,5,9).

If the first * dims of output shape have -1 in it, it implies this -1 is corresponding to a non-existing dim so they're not broadcastable.
With target shape (3, -1, 4, 1, 5,9), input shape (1, 5, 9), instead of operating the dim-filling process first, it raises errors directly.

Parameters
e input (Tensor) —The input tensor.
* shape (tuple)—The target shape.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> shape = (2, 3)

>>> x = mindspore.tensor([1l, 2, 3], mindspore.float32)
>>> output = mindspore.ops.broadcast_to(x, shape)

>>> print (output)

[[1. 2. 3.]
[1. 2. 3.1]
>>> shape = (-1, 2)
>>> x = mindspore.tensor ([[1], [2]], mindspore.float32)

>>> output = mindspore.ops.broadcast_to(x, shape)
>>> print (output)

(continues on next page)
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mindspore.ops.cat

mindspore.ops.cat (tensors, axis=0)
Connect input tensors along with the given axis.
Parameters

e tensors (Union[tuple[Tensor], list[Tensor]])—The inputtensors. The shapes of all axes except the
specified concatenation axis should be equal.

e axis (int) —The specified axis. Default O .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x1 = mindspore.tensor ([[0, 1], [2, 1]], mindspore.float32)
>>> input_x2 = mindspore.tensor ([[0, 1], [2, 1]], mindspore.float32)
>>> output = mindspore.ops.cat ((input_x1, input_x2))
>>> print (output)
[[0. 1.]
[2. 1.1
[0. 1.1
[2. 1.1]
>>> output = mindspore.ops.cat ((input_x1, input_x2), 1)
>>> print (output)
[[0. 1. 0. 1.]
2. 1. 2. 1.11

mindspore.ops.channel_shuffle

mindspore.ops.channel_shuffle (x, groups)

Divide the channels in a tensor of shape (x, C, H, W) into g groups and rearrange them as (x, %, g, H = W), while retaining the
original tensor shape in the final output.

Parameters

* x (Tensor) —The input tensor.

e groups (int) ~Number of groups to divide channels in.
Returns

Tensor

Supported Platforms:
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Ascend CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor (mindspore.ops.arange (0, 16, dtype=mindspore.intl6) .reshape(l, 4, 2,_

=2))

>>> y = mindspore.ops.channel_shuffle (x, groups=2)

>>> print (y)

[0 0 1]
[ 2 3]
(r 8 9
[10 11]
[[ 4 5
[ ]
[ 3
[ ]

6 7
[12 1
14 151111

mindspore.ops.chunk

mindspore.ops.chunk (input, chunks, axis=0)
Split the input tensor into multiple sub-tensors along the specified axis.

Note: This function may return less than the specified number of chunks!

Parameters
e input (Tensor) —A tensor to be split.
¢ chunks (int) —The number of splits.

e axis (int, optional)—The axis along which to split. Default O .

Returns

Tuple of tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.ops.arange (0, 9, dtype=mindspore.float32)
>>> output = mindspore.ops.chunk (input, 3)
>>> print (output)

(Tensor (shape=[3], dtype=Float32, value= [ 0.00000000e+00, 1.00000000e+00, 2.

—00000000e+007) ,
Tensor (shape=[3], dtype=Float32, wvalue= [ 3.00000000e+00, 4.00000000e+00, 5.
—-00000000e+007) ,
Tensor (shape=[3], dtype=Float32, value= [ 6.00000000e+00, 7.00000000e+00, 8.
—00000000e+007) )
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mindspore.ops.column_stack
mindspore.ops.column_stack (fensors)
Creates a new tensor by horizontally stacking the tensors in fensors. Similar to mindspore.ops.hstack ().
Parameters
tensors (Union[tuple[Tensor], 1list[Tensor]])—The tensors to be concatenated.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x1 = mindspore.tensor([1, 1, 11])

>>> x2 = mindspore.tensor([2, 2, 2])

>>> output = mindspore.ops.column_stack ((x1l, x2))
>>> print (output)

1 2]
1 2]
1 2]]

mindspore.ops.concat
mindspore.ops.concat (tensors, axis=0)
Alias for mindspore.ops.cat ().
Tutorial Examples:
* Tensor - Tensor Operation
* Vision Transformer Image Classification - Building ViT as a whole

* Sentiment Classification Implemented by RNN - Dense

mindspore.ops.con;j

mindspore.ops.conj (input)
Returns a tensor of complex numbers that are the complex conjugate of each element in input. The complex numbers in input
must be of the form a + bj, where a is the real part and b is the imaginary part.

The complex conjugate returned by this operation is of the form a - bj.
If input is real, it is returned unchanged.
Parameters
input (Tensor) —The input tensor.
Returns

Tensor
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Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor (1.3+0.47j, mindspore.complex64)
>>> output = mindspore.ops.conj (x)

>>> output

Tensor (shape=[], dtype=Complex64, value= 1.3-0.47)

mindspore.ops.count_nonzero

mindspore.ops.count_nonzero (x, axis=(), keep_dims=False, dtype=mstype.int32)
Counts the number of non-zero values in the input tensor along the given axis. If no axis is specified then all non-zeros in the
tensor are counted.

Parameters
* x (Tensor) —The input tensor.

e axis (Union[int, tuple(int), 1list(int)], optional)—Specify the axis for computation. Default
() , which counts all non-zero elements.

* keep_dims (bool, optional)—Whether to maintain dimensions specified by axis. Default False , don't keep
these dimensions.

e dtype (Union[Number, mindspore.bool_], optional)—The data type returned. Default mstype.
int32.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1: each value specified.

>>> x = mindspore.tensor([[0, 1, 0], [1, 1, 0]], mindspore.float32)
>>> nonzero_num = mindspore.ops.count_nonzero (x=x, axis=[0, 1], keep_dims=True, .
—dtype=mindspore.int32)

>>> print (nonzero_num)

[[31]

>>> # case 2: all value is default.

>>> nonzero_num = mindspore.ops.count_nonzero (x=x)

>>> print (nonzero_num)

3

>>> # case 3: axis value was specified 0.

>>> nonzero_num = mindspore.ops.count_nonzero (x=x, axis=[0,])

>>> print (nonzero_num)

[1 2 0]

(continues on next page)
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>>> # case 4: axis value was specified 1.

>>> nonzero_num = mindspore.ops.count_nonzero (x=x, axis=[1,])

>>> print (nonzero_num)

[1 2]

>>> # case 5: keep_dims value was specified.

>>> nonzero_num = mindspore.ops.count_nonzero (x=x, keep_dims=True)
>>> print (nonzero_num)

[[3]]
>>> # case 6: keep_dims and axis value was specified.
>>> nonzero_num = mindspore.ops.count_nonzero (x=x, axis=[0,], keep_dims=True)

>>> print (nonzero_num)
(1 2 011

mindspore.ops.deepcopy
mindspore.ops.deepcopy (input_x)
Return a deepcopy of input tensor.
Parameters
input_x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([[0, 1], [2, 1]], dtype=mindspore.int32)
>>> output = mindspore.ops.deepcopy (input)

>>> print (output)

[[0 1]

[2 11]

mindspore.ops.diag

mindspore.ops.diag (input)
Return a tensor with the input as its diagonal elements and O elsewhere.

Warning: This is an experimental API that is subject to change or deletion.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor
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Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1: When input is a 1-D tensor:
>>> input = mindspore.ops.randn (3)

>>> output = mindspore.ops.diag (input)
>>> print (output)

[[ 1.7477764 O. 0. ]
[ O. -1.2616369 0. ]
[ 0. 0. 2.3283238]]
>>>

>>> # case 2: When input is a multi-dimensional tensor:
>>> input = mindspore.ops.randn (2, 3)
>>> print (input)
[[ 0.21546374 -0.0120403 -0.7330481 ]
[-2.5405762 0.44775972 -1.4063131 1]
>>> output = mindspore.ops.diag(input)
>>> print (output)

[[[[ 0.21546374 O. 0. ]
[ 0. 0. 0. 1]
[[ O. -0.0120403 0. ]
[ O. 0. 0. 11]
[[ O. 0. -0.7330481 ]
[ O. 0. 0. 111
[[[ O. 0. 0. ]
[-2.5405762 0. 0. 11
[[ O. 0. 0. ]
[ O. 0.44775972 0. 11
[[ O. 0. 0. ]
[ O. 0. -1.4063131 1111
>>> # Assume Iinput has dimensions (D_1,... D_k), the output is a tensor of rank 2k with.
—dimensions

_l;000p D k; D _lpc00, D)o
>>> print (output.shape)
(2, 3, 2, 3)

mindspore.ops.diagfiat

mindspore.ops.diagflat (input, offset=0)
If input is a vector (1-D tensor), then returns a 2-D square tensor with the elements of input as the diagonal, If input is a tensor
with more than one dimension, then returns a 2-D tensor with diagonal elements equal to a flattened input.

Parameters
* input (Tensor) —Input Tensor.
* offset (int, optional)—Diagonal offset. Default O .
— When offset is a positive integer, shift the diagonal upward.
— When offset is a negative integer, shift the diagonal downward.

Returns
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Tensor

Supported Platforms:
Ascend GPU CPU

Examples

>>> import mindspore
>>> mindspore.ops.diagflat (mindspore.tensor ([1, 2, 31))
Tensor (shape=[3, 3], dtype=Int64, value=
(1, o, 01,
[o, 2, 01,
[0, 0, 311)
>>> mindspore.ops.diagflat (mindspore.tensor([1, 2, 3]), 1)
Tensor (shape=[4, 4], dtype=Int64, value=
(L@, i1, @, 01,
[o, o, 2, 01,
(o, o, o, 31,
[0, 0, 0, 011)
>>> mindspore.ops.diagflat (mindspore.tensor ([[1, 2], [3, 411))
Tensor (shape=[4, 4], dtype=Int64, value=
[fa, o, o, 01,

mindspore.ops.diagonal
mindspore.ops.diagonal (input, offset=0, diml=0, dim2=1)
Returns diagonals of the input tensor along specified dimension.
If input is 2-D, returns a 1-D tensor containing the diagonal of inpur with the given offset.

If input has more than two dimensions, then the diagonals of specified 2-D sub-array determined by dim and dim?2 is returned. The
shape of returned tensor is the original shape with axis1 and axis2 removed and a new dimension inserted at the end corresponding
to the diagonal.

Parameters
e input (Tensor) —The input tensor with at least two dimensions.
* offset (int, optional)—Diagonal offset. Default O .
— When offset is a positive integer, shift the diagonal upward.
— When offset is a negative integer, shift the diagonal downward.
e diml (int, optional)—The first dimension specifying the 2D plane. Default O .
* dim2 (int, optional)—The second dimension specifying the 2D plane. Default 1 .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor ([[[1, 0, O],
[o, 2, 01,
(0, 0, 311,
(r4, o, oj,
[0, 5, 0],
(0, 0, 611,
(t7, o, o1,
[o, 8, 0],
(0, 0, 9111

>>> mindspore.ops.diagonal (input)
Tensor (shape=[3, 3], dtype=Int64, value=
(L, o, o1,
[o, 5, 01,
[0, 0, 911)
>>> mindspore.ops.diagonal (input, offset=1)
Tensor (shape=[3, 2], dtype=Int64, value=
[[o, 01,
[2, 0],
[0, 611])
>>> mindspore.ops.diagonal (input, offset=0, diml=2, dim2=1)
Tensor (shape=[3, 3], dtype=Int64, value=
(e, 2, 31,
[4, 5, 61,
[7, 8, 911)

mindspore.ops.diagonal_scatter

mindspore.ops.diagonal_scatter (input, src, offset=0, dim1=0, dim2=1)
Embeds the values of the src tensor into input along the diagonal elements of input, with respect to diml and dim?2 .

Note: Currently, inf value of elements in input or src is not supported.

Parameters
e input (Tensor) —The input tensor, whose dimension is larger than 1.
e src (Tensor) —The source tensor to embed.
e offset (int, optional)-Diagonal offset. Default O .
— When offset is a positive integer, shift the diagonal upward.
— When offset is a negative integer, shift the diagonal downward.
* diml (int, optional) —Firstdimension with respect to which to take diagonal. Default O .
e dim2 (int, optional)—Second dimension with respect to which to take diagonal. Default 1 .
Returns

Tensor

Supported Platforms:
Ascend GPU CPU

356 Chapter 2. mindspore.ops


https://docs.python.org/library/functions.html#int
https://docs.python.org/library/functions.html#int
https://docs.python.org/library/functions.html#int

MindSpore APl Documentation, Release r2.6.0

Examples

>>> import mindspore

>>> input = mindspore.ops.zeros((3, 3))

>>> output = mindspore.ops.diagonal_scatter (input, mindspore.ops.ones(3), 0)
>>> print (output)

[[1. 0. 0.]
[0, 1. ©o]
[0. 0. 1.7]

>>> output = mindspore.ops.diagonal_scatter (input, mindspore.ops.ones(2), 1)
>>> print (output)

[[@, 1, @1
[0. 0. 1.]
[0. 0. 0.1]

mindspore.ops.diag_embed

mindspore.ops.diag_embed (input, offset=0, diml=- 2, dim2=- 1)
Create a tensor whose diagonals of certain 2D planes (specified by diml and dim?2) are filled by input, and all other positions are
set to 0. The 2D planes formed by the last two dimensions of the returned tensor are chosen by default.

Parameters
e input (Tensor) —Values to fill diagonal.
* offset (int, optional)—Diagonal offset. Default O .
— When offset is a positive integer, shift the diagonal upward.
— When offset is a negative integer, shift the diagonal downward.
e diml (int, optional) —The first dimension for diagonal filling. Default -2 .
e dim2 (int, optional)—The second dimension for diagonal filling. Default —1 .
Returns
A tensor with the same dtype as input, and with shape that has one dimension higher than the input.
Raises

ValueError —If the dimension of input is not 1D-6D.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([[1, 2, 31,
(4, 5, 61,
(7, 8, 911)

)

>>> mindspore.ops.diag_embed (input

Tensor (shape=[3, 3, 3], dtype=Int64, value=
rery, 0, 01, (0, 2, 01, [0, O, 311,

[c4, o, o1, o0, 5, 01, [0, o, 611,

[t7, 0, oi, [o6, 8§, 0], [0, 0, 9111)

(continues on next page)
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>>> mindspore.ops.diag_embed (input, offset=1, diml=0, dim2=1)

Tensor (shape=[4, 4, 3], dtype=Int64, value=
(ceo, o, o1, (2, 4, 71, (0, O, O], [O, O, O]1,
(o, o, o1, o, o, 01, 2, 5, 81, [0, O, 011,
([ro, o, o1, o, o, o1, o, o, 01, I3, 6, 911,
(ro, o, o1, o, o, o1, o, o, o1, [0, 0, 0111)

mindspore.ops.dyn_shape
mindspore.ops.dyn_shape (input_x)
Returns the shape of the input tensor.
Parameters
input_x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor (mindspore.ops.ones (shape=[3, 2, 1]), mindspore.float32)
>>> output = mindspore.ops.dyn_shape (input_x)

>>> print (output)

[3 2 1]

mindspore.ops.dsplit
mindspore.ops.dsplit (input, indices_or_sections)
Splits a tensor along the 3rd axis. It is equivalent to ops.tensor_split with axis = 2 .
Parameters
e input (Tensor) —A tensor to be divided.

e indices_or_sections (Union[int, tuple(int), 1list (int)])—See indices_or_sections argument
in mindspore.ops.tensor_split ().

Returns

Tuple of tensors.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.ops.arange(16.0) .reshape (2, 2, 4)

>>> print (input)

[[fro. 1. 2. 3.
[ 4. 5. 6. 7
([ 8. 9. 10, i,
[12. 13. 14. 15.11]

>>> output = mindspore.ops.dsplit (input, 2)

>>> print (output)

(Tensor (shape=[2, 2, 2], dtype=Float32, value=
[[[ 0.00000000e+00, 1.00000000e+00],
[ 4.00000000e+00, 5.00000000e+0011,
[[ 8.00000000e+00, 9.00000000e+00],
[ 1.20000000e+01, 1.30000000e+0111]1), Tensor (shape=[2, 2, 2], dtype=Float32, value=
[[[ 2.00000000e+00, 3.00000000e+007],
[ 6.00000000e+00, 7.00000000e+0011,
[[ 1.00000000e+01, 1.10000000e+017],
[ 1.40000000e+01, 1.50000000e+01111))

>>> output = mindspore.ops.dsplit (input, [3, 61])
>>> print (output)
(Tensor (shape=[2, 2, 3], dtype=Float32, value=
[[[ 0.00000000e+00, 1.00000000e+00, 2.00000000e+007],
[ 4.00000000e+00, 5.00000000e+00, 6.00000000e+001]17,
[[ 8.00000000e+00, 9.00000000e+00, 1.00000000e+017],
[ 1.20000000e+01, 1.30000000e+01, 1.40000000e+01]1]11), Tensor (shape=[2, 2, 1],-
—dtype=Float32, value=
[[[ 3.00000000e+001,
.00000000e+00]7],
.10000000e+01]
.50000000e+01]

Y

[
[[ ’

[ 11), Tensor (shape=[2, 2, 0], dtype=Float32, value=
))

mindspore.ops.dstack

mindspore.ops.dstack (fensors)
Stacks tensors along the third axis.

Note:
* 1-Dtensors (N, ) should be reshaped to (1, N, 1). 2-D tensors (M, N) should be reshaped to (M, N, 1) before concatenation.

* The tensors must have the same shape along all but the third axis. 1-D or 2-D tensors must have the same shape.

Parameters
tensors (Union (List [Tensor], Tuple[Tensor]))—The list of tensors or tuple of tensors.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

2.1. Tensor Operation Functions 359



MindSpore APl Documentation, Release r2.6.0

Examples

>>> import mindspore

>>> x1 = mindspore.tensor (mindspore.ops.arange (l, 7).reshape(2, 3))
>>> x2 mindspore.tensor (mindspore.ops.arange (7, 13).reshape(2, 3))
>>> out = mindspore.ops.dstack ([xl, x21])

>>> print (out.asnumpy ())

(ee 1. 7.1
[ 2. 8.]
[ 3. 9.]]
[[ 4. 10.]
[ 5, 4id,]
[ 6. 12.]7]

mindspore.ops.einsum

mindspore.ops.einsum (equation, *operands)
According to the Einstein summation Convention (Einsum), the product of the input tensor elements is summed along the specified
dimension.

Note:

* The sublist format is also supported. For example, ops.einsum(op1, sublistl, op2, sublist2, ‘-, sublist_out). In this format,
equation can be derived by the sublists which are made up of Python's Ellipsis and list of integers in [0, 52). Each operand
is followed by a sublist and an output sublist is at the end.

* The value can contain only letters, commas, ellipsis and arrow. The letters represent input tensor dimension, commas rep-
resent separate tensors, ellipsis indicates the tensor dimension that you do not care about, the left of the arrow indicates the
input tensors, and the right of it indicates the desired output dimension.

Parameters
¢ equation (str)—Notation based on the Einstein summation convention.
e operands (Tensor) —The input tensor.

Returns

Tensor

Supported Platforms:

GPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([1.0, 2.0, 4.0], mindspore.float32)
>>> equation = "i->"

>>> output = mindspore.ops.einsum(equation, x)

>>> print (output)

[7.]

>>> x = mindspore.tensor([1.0, 2.0, 4.0], mindspore.float32)
>>> y = mindspore.tensor([2.0, 4.0, 3.0], mindspore.float32)

(continues on next page)
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>>> equation = "i,i->i"
>>> output = mindspore.ops.einsum(equation, x, V)
>>> print (output)
[ 2. 8. 12.]
>>> x = mindspore.tensor([[1.0, 2.0, 3.0], [4.0, 5.0, 6.0]], mindspore.float32)
>>> y = mindspore.tensor([[2.0, 3.0], [1.0, 2.0], [4.0, 5.0]], mindspore.float32)
>>> equation = "ij, jk->ik"
>>> output = mindspore.ops.einsum(equation, x, V)
>>> print (output)
[[1l6. 22.]
[37. 52.]]
>>> x = mindspore.tensor([[1.0, 2.0, 3.0], [4.0, 5.0, 6.0]], mindspore.float32)
>>> equation = "ij->ji"
>>> output = mindspore.ops.einsum(equation, x)
>>> print (output)
[[1. 4.]
[2. 5.1
[3. 6.]]
>>> x = mindspore.tensor([[1.0, 2.0, 3.0], [4.0, 5.0, 6.0]], mindspore.float32)
>>> equation = "ij->3j"
>>> output = mindspore.ops.einsum(equation, x)
>>> print (output)
[5. 7. 9.1
>>> x = mindspore.tensor([[1.0, 2.0, 3.0], [4.0, 5.0, 6.0]], mindspore.float32)
>>> equation = "...-—>"
>>> output = mindspore.ops.einsum(equation, x)
>>> print (output)
[21.]
>>> x

mindspore.tensor([1.0, 2.0, 3.0], mindspore.float32)
>>> y = mindspore.tensor([2.0, 4.0, 1.0], mindspore.float32)
>>> equation = "j,i->3ji"
>>> output = mindspore.ops.einsum(equation, x, V)
>>> print (output)
[[ 2. 4. 1.]
[ 4. 8. 2.]
[ 6. 12. 3.11]
>>> x = mindspore.tensor([1l, 2, 3, 4], mindspore.float32)
>>> y mindspore.tensor ([1, 2], mindspore.float32)
>>> output = mindspore.ops.einsum(x, [..., 11, v, [..., 21, [..., 1, 2])
>>> print (output)

[[1. 2.]
[2. 4.]
[3. 6.]
[4. 8.]1]

mindspore.ops.expand_dims

mindspore.ops.expand_dims (input_x, axis)
Adds an additional axis to input tensor.

Note:
* The dimension of input_x should be greater than or equal to 1.

* If the specified axis is a negative number, the index is counted backward from the end and starts at 1.
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Parameters

e input_x (Tensor) —The input tensor.

* axis (int) —The newly added axis. Only constant value is allowed.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input_tensor = mindspore.tensor([[2, 2], [2, 2]], mindspore.float32)
>>> output = mindspore.ops.expand_dims (input_tensor, 0)
>>> print (output)
[[[2. 2.]
(2. 2.]]]

mindspore.ops.flip
mindspore.ops.£1ip (input, dims)
Reverses elements in a tensor along the given dims.
Parameters
e input (Tensor) —The input tensor.
e dims (Union[list[int], tuple[int]])—The dimension to flip.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor (mindspore.ops.arange(l, 9).reshape((2, 2, 2)))
>>> output = mindspore.ops.flip(input, (0, 2))

>>> print (output)

5]

]

SN 0 oy

7]
1]
3111
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mindspore.ops.flipir
mindspore.ops.£fliplr (input)
Flip the input tensor in left/right direction.
Parameters
input (Tensor) —The input tensor, the dimension must be at least 2.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor (mindspore.ops.arange(l, 9).reshape((2, 2, 2)))
>>> output = mindspore.ops.fliplr (input)

>>> print (output)

4]

]

0 J W

2]
8]
6111

mindspore.ops.flipud
mindspore.ops.£flipud (input)
Flip the input tensor in up/down direction.
Parameters
input (Tensor) —The input tensor, the dimension must be at least 2.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor (mindspore.ops.arange(l, 9).reshape((2, 2, 2)))
>>> output = mindspore.ops.flipud(input)

>>> print (output)
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mindspore.ops.gather

mindspore.ops.gather (input_params, input_indices, axis, batch_dims=0)
Returns the slice of the input tensor corresponding to the elements of input_indices on the specified axis.

The following figure shows the calculation process of Gather commonly:

params Po P4 P2 Pa Pa Ps Ps

indices [0, 2, 4, 2, 6]

Po | P, | Pa | P, | Ps

where params represents the input input_params, and indices represents the index to be sliced input_indices.

Note:

* The value of input_indices must be in the range of [0, input_param.shape[axis]). On CPU and GPU, an error is raised if an
out of bound indice is found. On Ascend, the results may be undefined.

* The data type of input_params cannot be mindspore.bool_ .

e The shape of returned tensor is input_params.shape[: axis] + input_indices.shape[batch_dims :] +
input_params.shape[axis+1:] .

Parameters

e input_params (Tensor) —The input Tensor.

e input_indices (Tensor) —The specified indices.

e axis (Union(int, Tensor [int]))—The specified axis.

¢ batch_dims (int)—The number of batch dimensions. Default O .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> # casel: input_indices is a Tensor with shape (5, ).

>>> input_params = mindspore.tensor([l1, 2, 3, 4, 5, 6, 7], mindspore.float32)
>>> input_indices = mindspore.tensor ([0, 2, 4, 2, 6], mindspore.int32)

>>> axis = 0

>>> output = mindspore.ops.gather (input_params, input_indices,
>>> print (output)

[1. 3. 5. 3. 7.1

axis)

>>> # caselZ: input_indices is a Tensor with shape (2, 2). When the input_params has one.

—dimension,
>>> # the output shape is equal to the input_indices shape.

>>> input_indices = mindspore.tensor([[0, 2], [2, 6]], mindspore.int32)

>>> axis = 0
>>> output = mindspore.ops.gather (input_params, input_indices,
>>> print (output)
[[1. 3.1

[3. 7.11
>>> # casel3: input_indices is a Tensor with shape (2, ) and
>>> # input_params is a Tensor with shape (3, 4) and axis is 0.

axis)

>>> input_params = mindspore.tensor(([([1, 2, 3, 41, [5, 6, 7, 81, [9, 10, 11, 12]]1, mindspore.
—float32)
>>> input_indices = mindspore.tensor ([0, 2], mindspore.int32)
>>> axis = 0
>>> output = mindspore.ops.gather (input_params, input_indices, axis)
>>> print (output)
[[ 1. 2. 3. 4.]
[ 9. 10. 11. 12.]]
>>> # cased: input_indices is a Tensor with shape (2, ) and
>>> # input_params is a Tensor with shape (3, 4) and axis is 1, batch_dims is 1.
>>> input_params = mindspore.tensor([[1, 2, 3, 4], [5, 6, 7, 81, [9, 10, 11, 12]], mindspore.
—float32)
>>> input_indices = mindspore.tensor ([0, 2, 1], mindspore.int32)
>>> axis = 1
>>> batch_dims = 1
>>> output = mindspore.ops.gather (input_params, input_indices, axis, batch_dims)
>>> print (output)
[ 1. 7. 10.]
mindspore.ops.gather_d
mindspore.ops.gather_d (x, dim, index)
Gathers elements along an axis specified by dim.
Refer to mindspore.ops.gather_elements () for more detail.
Supported Platforms:
Ascend GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor ([[1, 2], [3, 4]1], mindspore.int32)
>>> index = mindspore.tensor ([[0, 0], [1, 0]], mindspore.int32)
>>> dim = 1

>>> output = mindspore.ops.gather_d(x, dim, index)
>>> print (output)
[[1 1]

(4 31]

mindspore.ops.gather_elements

mindspore.ops.gather_elements (input, dim, index)

Gathers elements along the specified dim and indices.

Note: input and index have the same length of dimensions, and index.shape[axis] <= input.shape[axis] where axis goes through

all dimensions of input except dim.

Warning: On Ascend, the behavior is unpredictable in the following cases:

* the value of index is not in the range [0, input.shape[dim]) in backward.

* the value of index is not in the range [-input.shape[dim], input.shape[dim]) in forward;

Parameters

e input (Tensor) —The input tensor.

e dim (int) —The specified dim.

e index (Tensor) —The specified indices.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[1, 2], [3, 4]1], mindspore.int32)
>>> index = mindspore.tensor ([[0, 0], [1, 0]], mindspore.int32)
>>> dim = 1
>>> output = mindspore.ops.gather_elements (x, dim, index)
>>> print (output)
[[1 1]
[4 3]1]
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mindspore.ops.gather_nd
mindspore.ops.gather_nd (input_x, indices)
Gathers slices from the input tensor by specified indices.
Suppose indices is an K-dimensional integer tensor, follow the formula below:
output[(ig, ...,ig—2)] = input_x[indices|[(ig, ...,ix-2)]]
Must be satisfied indices.shape[—1] <= input_x.rank.
Parameters
e input_x (Tensor) —The input tensor.
¢ indices (Tensor) —The specified indices.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> input_x = mindspore.tensor([[-0.1, 0.3, 3.6], [0.4, 0.5, -3.211,
>>> indices = mindspore.tensor([[0, 0], [1, 1]], mindspore.int32)
>>> output = mindspore.ops.gather_nd(input_x, indices)

>>> print (output)

[-0.1 0.5]

mindspore.ops.hstack

mindspore.ops.hstack (tensors)
Stacks tensors in sequence horizontally.

mindspore.float32)

Note:

* Dynamic rank input of 8-D tensors with type float64 is not supported in graph mode (mode=mindspore. GRAPH_MODE).

* This is equivalent to concatenation along the second axis, except for 1-D tensors where it concatenates along the first axis.

* The tensors must have the same shape along all but the second axis, except 1-D tensors which can be any length.

Parameters

tensors (Union[tuple[Tensor], list[Tensor]])—Tuple of tensors or list of tensors.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x1 = mindspore.tensor([1, 1, 1])

>>> x2 mindspore.tensor ([2, 2, 2])

>>> output = mindspore.ops.hstack ((xl, x2))
>>> print (output)

[1. 1. 1. 2. 2. 2.]

mindspore.ops.hsplit

mindspore.ops.hsplit (input, indices_or_sections)

Splits a tensor into multiple sub-tensors horizontally. It is equivalent to ops.tensor_split with axis = 1 .

Parameters

e input (Tensor) —The input tensor.

e indices_or_sections (Union[int, tuple(int), 1list (int)]) —See argument in mindspore.

ops.tensor_split ().
Returns

Tuple of tensors

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input_x = mindspore.ops.arange (0, 6).reshape((2, 3))

>>> output = mindspore.ops.hsplit (mindspore.tensor (input_x, mindspore.float32), 3)

>>> print (output)

(Tensor (shape=[2, 1], dtype=Float32, wvalue=[[ 0.00000000e+00], [ 3.00000000e+00]1]),
Tensor (shape=[2, 1], dtype=Float32, value=[[ 1.00000000e+00], [ 4.00000000e+0011),
Tensor (shape=[2, 1], dtype=Float32, value=[[ 2.00000000e+00], [ 5.00000000e+0011))

mindspore.ops.index_add

mindspore.ops.index_add (x, indices, y, axis, use_lock=True, check_index_bound="True)
Add the elements of input y into input x along the given axis and indices.

Note:
* indices is a one-dimensional tensor, and indices.shape[0] = y.shape[axis] .

* The value range of the elements in indices is [0, x.shape[axis] — 1] .

Parameters
* x(Union[Parameter, Tensor ])—The input parameter or tensor.

* indices (Tensor) —The specified indices.
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* y (Tensor) —The input tensor to add to x.
e axis (int) —The specified axis.

* use_lock (bool, optional)—Whether to enable a lock to protect the updating process of variable tensors.
Default True .

* check_index_bound (bool, optional)—Whether to check index boundary. Default True .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.Parameter (mindspore.tensor([[1, 2, 3], [4, 5, 61, [7, 8, 9]], mindspore.
—float32),
name="name_x")
>>> indices = mindspore.tensor ([0, 2], mindspore.int32)
>>> y = mindspore.tensor([[0.5, 1.0], [1.0, 1.5], [2.0, 2.5]], mindspore.float32)

>>> output = mindspore.ops.index_add(x, indices, y, 1)
>>> print (output)

[[ 1.5 2. 4. ]
[ 5. 5. 7.5]
[ 9. 8. 11.5]]

mindspore.ops.index_fill
mindspore.ops.index_£ill (x, axis, index, value)
Fills the elements of the input x with value along the given axis and indices.
Parameters
e x (Tensor) —The input tensor.
e axis (Union[int, Tensor])—The specified axis.
* index (Tensor) —The specified indices.
e value (Union[bool, int, float, Tensor])—Value to fill the returned tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor([[1, 2, 3], [4, 5, 61, [7, 8, 911, mindspore.float32)
>>> index = mindspore.tensor ([0, 2], mindspore.int32)

>>> value = mindspore.tensor (-2.0, mindspore.float32)

>>> y = mindspore.ops.index_fill(x, 1, index, wvalue)

>>> print (y)

[[=2c. 20 =201
[=2: 5o =25]
[=2. Bo =211

mindspore.ops.index_select

mindspore.ops.index_select (input, axis, index)
Select the input tensor according to the specified axis and index and return a new tensor.

Note:
* The value of index must be in the range of [0, input.shape[axis]), the result is undefined out of range.

* The returned tensor has the same number of dimensions as the input tensor.The axis dimension has the same size as the
length of index , other dimensions have the same size as the input tensor.

Parameters

e input (Tensor) —The input tensor.

e axis (int) —The specified axis.

* index (Tensor) —The specified indices, a 1-D tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor (mindspore.ops.arange (0, 16).reshape(2, 2, 4), mindspore.float32)
>>> print (input)
[If 0. 4. 2. 3o
[ 4. 5. 6. 7
([ 8. 9. 10. 11.
[12. 13. 14. 15.11]
>>> index = mindspore.tensor([0,], mindspore.int32)
>>> y = mindspore.ops.index_select (input, 1, index)
>>> print (y)
[rro. 1. 2. 3.11
[[ 8. 9. 10. 11.111]
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mindspore.ops.inplace_add
mindspore.ops.inplace_add (x, v, indices)
Add x to v according to the indices.

for each i, -+, j in indices :
x[indices[i, ..., j1] += y[i, ..., J]

Parameters

* x (Tensor) —The input tensor.

e v (Tensor) —The input tensor to add to x.

* indices (Union[int, tuple])-Indices into the input x along the Oth dimension.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> indices = (0, 1)
>>> x = mindspore.tensor([[1, 2], [3, 41, [5, 6]], mindspore.float32)
>>> input_v = mindspore.tensor([[0.5, 1.0], [1.0, 1.5]], mindspore.float32)

>>> output = mindspore.ops.inplace_add(x, input_v, indices)
>>> print (output)
.5 3. 1]

mindspore.ops.inplace_index_add
mindspore.ops.inplace_index_add (var, indices, updates, axis)
Add updates to var according to the indices and axis.

for each i, -+, j in indices :
x[:, indices[i, ..., j1,:] +=v [ i, ..., J, ]

where i is the index of the element in indices, and the axis of indices[i] is determined by the input axis.
Parameters

e var (Union[Parameter, Tensor ])—The input parameter or tensor.

e indices (Tensor) —The specified indices, a 1-D tensor.

* updates (Tensor) —The input tensor to add to var.

e axis (int) —The specified axis.

Returns

2.1. Tensor Operation Functions
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Tensor

Supported Platforms:

Ascend CPU

Examples

>>> import mindspore

>>> var = mindspore.Parameter (mindspore.tensor ([[1,
>>> indices = mindspore.tensor ([0, 1], mindspore.int32)
>>> updates = mindspore.tensor([[0.5, 1.0],

>>> mindspore.ops.inplace_index_add(var, indices,

>>> print (var.asnumpy () )

mindspore.ops.inplace_sub

mindspore.ops.inplace_sub (x, v, indices)
Subtract v in x according to the indices.

for each i, -+, j in indices :

x[indices[i, ..., j1] —=v[i, ...

Parameters

¢ x (Tensor) —The input tensor.

e v (Tensor) —The input tensor to subtract from x .

[3, 4], [5, 6]], mindspore.float32))

mindspore.float32)

updates, axis=0)

2 J1

e indices (Union[int, tuple])—Indices into the input x along the Oth dimension.

Returns

Tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> indices = (0, 1)
>>> x = mindspore.tensor ([[1, 2], [3, 41,

>>> input_v = mindspore.tensor ([[0.5, 1.0],

>>> output = mindspore.ops.inplace_sub (x,
>>> print (output)
[[0.5 1. ]

[2. 2.5]

[5 6. 1]

mindspore.float32)

mindspore.float32)

indices)
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mindspore.ops.inplace_update

mindspore.ops.inplace_update (x, v, indices)
Updates x to v according to the indices.

Warning: This is an experimental API that is subject to change or deletion.

for each i, -, j in indices :
x[extindices|i, ..., j1]1 = v[i, ..., J]

Parameters

¢ x (Tensor) —The input tensor.

* v (Tensor) —The input tensor to update to x.

e indices (Union[int, tuple[int], Tensor ])-Indices into the input x along the Oth dimension.
Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> indices = (0, 1)
>>> x = mindspore.tensor([[1, 2], [3, 41, [5, 6]], mindspore.float32)
>>> v = mindspore.tensor ([[0.5, 1.0], [1.0, 1.5]], mindspore.float32)

>>> output = mindspore.ops.inplace_update(x, v, indices)
>>> print (output)
0® i, ]

mindspore.ops.is_honzero
mindspore.ops.is_nonzero (input)
Determine whether the input Tensor contains O or False. The input can only be a single element.
Parameters
input (Tensor) —The input tensor.
Returns

Bool

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x1 = mindspore.tensor ([[[False]]])
>>> x2 = mindspore.tensor ([[3.5]])

>>> outl = mindspore.ops.is_nonzero (x1)
>>> print (outl)

False

>>> out2 = mindspore.ops.is_nonzero (x2)
>>> print (out?2)

True

mindspore.ops.masked_fill
mindspore.ops.masked_£ill (input_x, mask, value)
Fills elements of tensor with value where mask is True.
Support broadcast.
Parameters
e input_x (Tensor) —The input tensor.
* mask (Tensor [bool])—The input mask.
e value (Union[Number, Tensor ])—The value to fill in with.
Returns

Tensor

Supported Platforms:
Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor([1l., 2., 3., 4.], mindspore.float32)

>>> mask = mindspore.tensor ([True, True, False, True], mindspore.bool_)
>>> output = mindspore.ops.masked_fill (input_x, mask, 0.5)

>>> print (output)

[0.5 0.5 3. 0.5]

mindspore.ops.masked_select
mindspore.ops.masked_select (input, mask)
Return a new 1-D tensor which indexes the input tensor according to the boolean mask.
Support broadcast.
Parameters
e input (Tensor) —The input tensor.
* mask (Tensor [bool])—The input mask.

Returns
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Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([l, 2, 3, 4], mindspore.int64)
>>> mask = mindspore.tensor([1, 0O, 1, 0], mindspore.bool_)
>>> output = mindspore.ops.masked_select (x, mask)

>>> print (output)

[1 3]

mindspore.ops.meshgrid

mindspore.ops.meshgrid (*inputs, indexing="xy")
Creates grids of coordinates specified by the 1D inputs,

Note:
* In graph mode, a tuple of N 1-D tensors and N should be greater than 1.
* In pynative mode, a tuple of N 0-D or 1-D tensors and N should be greater than 0. The data type is Number.

* In the 2-D case with inputs of length M and N, the outputs are of shape (N, M) for 'xy ' indexing and (M, N) for "'13"'
indexing.

* In the 3-D case with inputs of length M, N and P, outputs are of shape (N, M, P) for 'xy' indexing and (M, N, P) for
'13" indexing.

Parameters
inputs (Union[tuple[Tensor], list[Tensor]])—Tuple of tensors or list of tensors.
Keyword Arguments

indexing (str, optional)—Cartesian ('xy', default) or matrix ('ij') indexing of output. Valid options 'xy"' or "173"'.
Default "xy "' .

Returns

Tuple of N N-D tensors

Supported Platforms:

Ascend GPU CPU

2.1. Tensor Operation Functions 375


https://docs.python.org/library/stdtypes.html#tuple
https://docs.python.org/library/stdtypes.html#list
https://docs.python.org/library/stdtypes.html#str

MindSpore APl Documentation, Release r2.6.0

Examples

>>> import mindspore

mindspore.int32)
mindspore.int32)

r 41y

3

’

2

mindspore.tensor([1,

>>> X

71y

6

mindspore.tensor ([5,

>>> vy

mindspore.int32)

21,

mindspore.tensor ([8,

>>> z

indexing="xy")

Zy

mindspore.ops.meshgrid(x, vy,

>>> print (output)

>>> output

value

=Int32,

dtype

=[3, 4, 5],

(Tensor (shape

value

[3, 4, 5], dtype=Int32,

Tensor (shape

value

[3, 4, 5], dtype=Int32,

Tensor (shape
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mindspore.ops.narrow
mindspore.ops.narrow (input, axis, start, length)
Slice the tensor from the start position with a length of length along axis .
Parameters
e input (Tensor) —The input tensor.
e axis (int) —the specified axis.
* start (int) —the specified starting position.
¢ length (int) —the specified length.
Returns

Tensor

Supported Platforms:
Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([[1, 2, 31, [4, 5, 6], [7, 8, 9]], mindspore.int32)
>>> output = mindspore.ops.narrow(x, 0, 0, 2)

>>> print (output)

([ 12 3]

[ 4 5 06]]
>>> output = mindspore.ops.narrow(x, 1, 1, 2)
>>> print (output)

[ 2 3]

[ 5 6]

[ 8 91]

mindspore.ops.moveaxis

mindspore.ops.moveaxis (x, source, destination)
Move axis of an array from source to destination.
Refer to mindspore.ops.movedim () for more detail.
Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> x = mindspore.ops.zeros((3, 4, 5))

>>> output = mindspore.ops.moveaxis(x, 0, -1)
>>> print (output.shape)
(4, 5, 3)

mindspore.ops.movedim

mindspore.ops.movedim (x, source, destination)
Swap two dimensions of the input tensor.
Parameters

* x (Tensor) —The input tensor.

* source (Union[int, sequence[int ] ])—Original dimensions.

e destination (Union[int, sequence [int ] ])—Destination positions for each of the original dimensions.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> # casel : moving single axis

>>> import mindspore

>>> x = mindspore.tensor (mindspore.ops.zeros ((3,
>>> output = mindspore.ops.movedim(x, 0, -1)

>>> print (output.shape)

(4, 5, 3)

>>> # case 2 : moving multiple axes

>>> x = mindspore.tensor (mindspore.ops.zeros ((3,

>>> output = mindspore.ops.movedim(x, (0, 2), (1,

>>> print (output.shape)
(4, 3, 5)

mindspore.ops.nan_to_num

mindspore.ops.nan_to_num (input, nan=None, posinf=None, neginf=None)

Replace the NaN, positive infinity and negative infinity values in input with the specified values in nan, posinf and neginf respec-

tively.

to change or deletion.

Warning: For Ascend, it is only supported on Atlas A2 Training Series Products. This is an experimental API that is subject

Parameters
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e input (Tensor) —The input tensor.

* nan (number, optional)—The replace value of NaN. Default None.

* posinf (number, optional) —the value to replace posinf values with. Default None, replacing posinf with the

maximum value supported by the data type of input.

* neginf (number, optional) —the value to replace neginf values with. Default None, replacing neginf with the

minimum value supported by the data type of input.
Returns

Tensor

Supported Platforms:

Ascend CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([float('nan'), float('inf'), —-float('inf'),
—~float32)
>>> output = mindspore.ops.nan_to_num(input)

>>> print (output)

[ 0.0000000e+00 3.4028235e+38 -3.4028235e+38 5.0000000e+00]
>>> output = mindspore.ops.nan_to_num(input, 1.0)

>>> print (output)

[ 1.0000000e+00 3.4028235e+38 -3.4028235e+38 5.0000000e+00]
>>> output = mindspore.ops.nan_to_num(input, 1.0, 2.0)

>>> print (output)

[ 1.0000000e+00 2.0000000e+00 -3.4028235e+38 5.0000000e+00]
>>> output = mindspore.ops.nan_to_num(input, 1.0, 2.0, 3.0)
>>> print (output)

[1. 2. 3. 5.0]

mindspore.ops.nanmean

mindspore.ops.nanmean (input, axis=None, keepdims=False, *, dtype=None)

Computes the mean of input in specified dimension, ignoring NaN.
Parameters
e input (Tensor) —The input tensor.

* axis (int, optional)—The specified axis for computation. Default None .

5.0], mindspore.

* keepdims (bool, optional)—Whether the output tensor has to dim retained. Default False .

Keyword Arguments
dtype (mindspore.dtype, optional) “The data type returned. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

2.1,
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Examples

>>> import mindspore

>>> x = mindspore.tensor([[0.5, -1.1, float('nan')l]l, [3.4,
—mindspore.float32)

>>> y = mindspore.ops.nanmean(x, axis=0, keepdims=False)
>>> print (y)

[ 1.95 -1.1 nan]

mindspore.ops.nanmedian

mindspore.ops.nanmedian (input, axis=- 1, keepdims=False)

Computes the median and indices of input in specified dimension, ignoring NaN.

float ('nan'), float('nan')]l],_

Warning: indices does not necessarily contain the first occurrence of each median value found in the input, unless it is unique.

Parameters

e input (Tensor) —The input tensor.

e axis (int, optional)—The specified axis for computation. Default —1 .

* keepdims (bool, optional)—Whether the output tensor needs to retain dimension or not. Default False .

Returns

Tuple(median, median_indices)

Supported Platforms:
CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[0.57, 0.11, float ("nan")],
[0.38, float("nan"), float ("nan")],

. [0.36, 0.16, float("nan")]], mindspore.float32)
>>> y, idx = mindspore.ops.nanmedian (x, axis=0, keepdims=False)

>>> print (y)
[0.38 0.11 nan]
>>> print (idx)
[1 0 0]
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mindspore.ops.nansum
mindspore.ops.nansum (input, axis=None, keepdims=False, *, dtype=None)
Computes sum of input over a given dimension, ignoring NaN.
Parameters
e input (Tensor) —The input tensor.

* axis (Union[int, tuple(int)], optional)—The dimensions to reduce. Supposed the rank of input isr,
axis must be in the range [-rank(input), rank(input)). Default None, all dimensions are reduced.

¢ keepdims (bool, optional)—Whether the output tensor keeps has dim retained. Default False.
Keyword Arguments
dtype (mindspore.dtype, optional) “The dtype of output tensor. Default None.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([[float ("nan"), 2, 31, [1, float("nan"), 31, [1, 2, float("nan")]1],-
—mindspore.float32)

>>> # casel: axis 1is None, keepdims is False,

>>> outputl = mindspore.ops.nansum(x, axis=None, dtype=mindspore.float32)

>>> print (outputl)

12.0

>>> # caselZ: axis 1s int, set as 0, and keepdims is False

>>> output?2 = mindspore.ops.nansum(x, axis=0, dtype=mindspore.float32)

>>> print (output2)

[2. 4. 6.]

>>> # casel3: axis is int, set as 0, and keepdims is False

>>> output3 = mindspore.ops.nansum(x, axis=0, keepdims=True, dtype=mindspore.float32)
>>> print (output3)

[[2. 4. 6.1]

>>> # cased: axis is tuple(int) or list (int), set as (0, 1), and keepdims is False
>>> output4 = mindspore.ops.nansum(x, axis= (0, 1), dtype=mindspore.float32)

>>> print (output4)

12.0
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mindspore.ops.normal

mindspore.ops.normal (shape, mean, stddev, seed=None)
Return a random tensor that conforms to the normal (Gaussian) distribution.

Warning: The Ascend backend does not support the reproducibility of random numbers, so the seed parameter has no effect.

Parameters

* shape (tuple)—The shape of returned tensor.

e mean (Union[Tensor, int, float])—The mean of the normal distribution for the returned tensor.

e stddev (Union[Tensor, int, float])—The standard deviation of the normal distribution for the returned

tensor.

e seed(int, optional)-Random seed. Default: None , which is equivalent to 0.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> shape = (3, 1, 2)

>>> mean = mindspore.tensor ([[3, 4], [5, 6]], mindspore.float32)

>>> stddev = mindspore.tensor (1.0, mindspore.float32)

>>> output = mindspore.ops.normal (shape, mean, stddev, seed=b5)

>>> result = output.shape

>>> print (result)

(3, 2, 2)

>>> shape = (3, 1, 3)

>>> mean = mindspore.tensor ([[3, 4, 31, [3, 5, 6]], mindspore.float32)

>>> stddev = mindspore.tensor (1.0, mindspore.float32)

>>> output = mindspore.ops.normal (shape, mean, stddev, seed=5)

>>> result = output.shape

>>> print (result)

(3, 2, 3)

>>> shape = (3, 1, 3)

>>> mean = mindspore.tensor([[1, 2, 31, [3, 4, 31, [3, 5,

>>> stddev = mindspore.tensor (1.0, mindspore.float32)

>>> output = mindspore.ops.normal (shape, mean, stddev, seed=5)

>>> result = output.shape
>>> print (result)
(3, 3, 3)

mindspore.float32)
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mindspore.ops.nonzero

mindspore.ops.nonzero (input, *, as_tuple=False)
Return the positions of all non-zero values.
Parameters

input (Tensor) —The input tensor.

Note:
* Ascend: Rank of Input tensor can be equal to O except jit level O2 mode.

* CPU/GPU: Rank of Input tensor should be greater than or eaqual to 1.

Keyword Arguments
as_tuple (bool, optional)—Whether the output is tuple. Default False .
Returns

Tensor or tuple of tensors

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor ([[[1, 01, [-5, 0111, mindspore.int32)
>>> output = mindspore.ops.nonzero (x)
>>> print (output)
[[0 0 0]
[0 1 071
>>> x = mindspore.tensor([1l, 0, 2, 0, 3], mindspore.int32)

>>> output = mindspore.ops.nonzero(x, as_tuple=False)
>>> print (output)

[4]11]
>>> x = mindspore.tensor ([[[1, 01, [-5, 0111, mindspore.int32)
>>> output = mindspore.ops.nonzero(x, as_tuple=True)
>>> print (output)
(Tensor (shape=[2], dtype=Int64, value=[0, 0]),
Tensor (shape=[2], dtype=Int64, value=[0, 1]),
Tensor (shape=[2], dtype=Int64, value=[0, 0]))
>>> x = mindspore.tensor([1l, 0, 2, 0, 3], mindspore.int32)
>>> output = mindspore.ops.nonzero(x, as_tuple=True)
>>> print (output)
(Tensor (shape=[3], dtype=Int64, value=[0, 2, 41), )
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mindspore.ops.numel
mindspore.ops.numel (input)
Return the total number of elements in the tensor.
Parameters
input (Tensor) —The input tensor.
Returns

The total number of elements in tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor([[2, 2], [2, 2]], mindspore.float32)
>>> print (mindspore.ops.numel (input_x))
4

mindspore.ops.permute
mindspore.ops.permute (input, axis)
Permute the input tensor along the specified axis.
Parameters
e input (Tensor) —The input tensor.
e axis (tuple (int)) —The axis in a specified order.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor([[[1, 2, 3], [4, 5, 611, [[7, 8, 91, [10, 11, 12]111]1,-
—mindspore.float32)
>>> input_perm = (0, 2, 1)
>>> print (mindspore.ops.permute (input_x, input_perm))
[(re 1. 4.1
[ 2. 5.]
[ 3. 6.11
[[ 7. 10.]
[ 8. 11.]
[ 9. 12.111
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mindspore.ops.population_count
mindspore.ops.population_count (input x)
Calculate the number of 1 bits in the binary representation of each element in the input tensor.
Parameters
input_x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor ([0, 1, 3], mindspore.intl6)
>>> output = mindspore.ops.population_count (input_x)

>>> print (output)

[0 1 2]

mindspore.ops.rank
mindspore.ops.rank (input_x)
Return the rank of a tensor.
Parameters
input_x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_tensor = mindspore.tensor([[2, 2], [2, 2]], mindspore.float32)
>>> output = mindspore.ops.rank (input_tensor)

>>> print (output)

2

>>> print (type (output))

<class 'int'>
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mindspore.ops.repeat_elements

mindspore.ops.repeat_elements (x, rep, axis=0)
Repeat elements of a tensor along an axis, like mindspore.numpy. repeat () .

Note: It is recommended to use :func:'mindspore.mint.repeat_interleave', the dimension of input 'x' can support a maximum of
8, and get better performance.

Parameters
* x (Tensor) —The input tensor.
e rep (int)—The number of times to repeat, must be positive.
* axis (int) —The axis along which to repeat. Default 0.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1 : repeat on axis 0
>>> x = mindspore.tensor([[0, 1, 2], [3, 4, 5]], mindspore.int32)
>>> output = mindspore.ops.repeat_elements(x, rep = 2, axis = 0)
>>> print (output)

[[0 1 2]

[0 1 2]

[3 4 5]

[3 4 5]]
>>> # case 2 : repeat on axis 1
>>> x = mindspore.tensor([[0, 1, 2], [3, 4, 5]], mindspore.int32)
>>> output = mindspore.ops.repeat_elements(x, rep = 2, axis = 1)
>>> print (output)
[[0 011 2 2]

[3 3 445 5]]

mindspore.ops.repeat_interleave
mindspore.ops.repeat_interleave (input, repeats, axis=None)
Repeat elements of a tensor along an axis, like mindspore.numpy. repeat ().
Parameters
* input (Tensor) —The input tensor.
e repeats (Union[int, tuple, 1list, Tensor])—The number of times to repeat, must be positive.

e axis (int, optional)—The axisalong which to repeat, Default None. if dims is None, both the input and output
tensors will be flattened into 1-D.

Returns
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Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> # case 1 : repeat on axis 0
>>> input = mindspore.tensor ([[0, 1, 2], [3, 4, 511, mindspore.int32)
>>> output = mindspore.ops.repeat_interleave (input, repeats=2, axis=0)
>>> print (output)
[[0 1 2]

[0 1 2]

[3 4 5]

[3 4 5]]
>>> # case 2 : repeat on axis 1
>>> input = mindspore.tensor ([[0, 1, 2], [3, 4, 5]], mindspore.int32)
>>> output = mindspore.ops.repeat_interleave (input, repeats=2, axis=1)
>>> print (output)
[[0 011 2 2]
[3 3 445 5]]

mindspore.ops.reshape

mindspore.ops.reshape (input, shape)
Reshape the input tensor based on the given shape.

Note: The -1 in the parameter shape indicates that the size of that dimension is inferred from the other dimensions and the total
number of elements in input tensor.

Parameters

e input (Tensor) —The input tensor.

e shape (Union[tuple[int], list[int], Tensor [int]])—New shape.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor([[-0.1, 0.3, 3.6], [0.4,
>>> # casel: Parameter "shape’ does not contain -1.
>>> output = mindspore.ops.reshape (input, (3, 2))

>>> print (output)

[[=0.1 @3]
[ 3.6 0.4]
[ 0.5 =3.2]]

>>> # caselZ: Parameter " shape’ contains -1.

>>> output = mindspore.ops.reshape (input, (-1, 6))
>>> print (output)

[[-0.1 0.3 3.6 0.4 0.5 -3.2]]

mindspore.ops.reverse_sequence

mindspore.ops.reverse_sequence (X, seq_lengths, seq_dim, batch_dim=0)

Partially reverse the input sequence.
Parameters

e x (Tensor) —The input tensor.

* seq_lengths (Tensor) —The specified reversing length.

* seq_dim (int) —The specified dimension for reversal.

¢ batch_dim (int) —The specified slice dimension. Default 0 .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[1, 2, 31, [4, 5, 6], [7, 8,
>>> seq_lengths = mindspore.tensor([1, 2, 3])

>>> output = mindspore.ops.reverse_sequence (x, seq_lengths,
>>> print (output)
[[Ll, 2o 3]
[5. 4. 6.]
[9c 8o Toll
>>> x = mindspore.tensor([[1, 2, 31, [4, 5, 61, [7, 8,

>>> seqg_lengths = mindspore.tensor([1, 2, 3])

>>> output = mindspore.ops.reverse_sequence (x, seq_lengths,

>>> print (output)

[[l. 50 9.]
[4. 2. 6.]
[7. 8. 3.1]
>>> x = mindspore.tensor([[1l, 2, 31, [4, 5, 61, [7, 8,

>>> seq_lengths = mindspore.tensor([2, 2, 3])

-3.2]]1, mindspore.float32)

mindspore.float32)

seq_dim=1)

mindspore.float32)

seq_dim=0, batch_dim=1)

mindspore.float32)

(continues on next page)
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>>> output = mindspore.ops.reverse_sequence (x,
>>> print (output)
[[2. 1. 3.]

[5. 4. 6.]

[9. 8. 7.1]
>>> x = mindspore.tensor([[1, 2, 3], [4, 5, 6]
>>> seqg_lengths = mindspore.tensor([3, 2, 3])
>>> output = mindspore.ops.reverse_sequence (X,
>>> print (output)
[[3. 2. 1.]

[5. 4. 6.]

[9. 8. 7.11]
>>> x = mindspore.tensor([[1, 2, 3, 41, [5, 6,
>>> seq_lengths = mindspore.tensor([4, 4])

output = mindspore.ops.reverse_sequence (x,
print (output)
[[4. 3. 2. 1.]

[8. 7. 6. 5.1]

mindspore.ops.roll
mindspore.ops.roll (input, shifts, dims=None)
Roll the elements of a tensor along a dimension.
Parameters
e input (Tensor) —The input tensor.
e shifts (Union[list (int),

e dims (Union[list (int), tuple(int),

tuple (int),

int],

(continued from previous page)

seqg_lengths, seqg _dim=1)

[7, 8, 911, mindspore.float32)

seq_lengths, seq _dim=1)

7, 811, mindspore.float32)

seq_lengths, seqg _dim=1)

int ]) —The amount of element shifting.

optional) —Specify the dimension to move. Default

None , which means the input tensor will be flattened before computation, and the result will be reshaped back to the

original input shape.
Returns

Tensor

Supported Platforms:

Ascend GPU

Examples

>>> import mindspore

input = mindspore.tensor ([0, 1, 2, 3,
# casel: Parameter "shifts’
output = mindspore.ops.roll (input,
>>> print (output)

[3. 4. 0. 1. 2.]

>>> 4],

>>> is positive

>>>

>>> # casel2: Parameter ‘shifts' 1is negative
>>> output = mindspore.ops.roll (input, shifts=-
>>> print (output)

[2. 3. 4. 0. 1.]

shifts=2,

mindspore.float32)

dims=0)

2, dims=0)
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mindspore.ops.row_stack
mindspore.ops.row_stack (fensors)
Alias for mindspore.ops.vstack () .
Supported Platforms:

Ascend GPU CPU
mindspore.ops.scatter
mindspore.ops.scatter (input, axis, index, src)

Update the value in src to imput according to the specified index. Refer to mindspore.ops.
tensor scatter elements () for more details.

Note: If src is a tensor, the backward is supported only for the case src.shape == index.shape.

Parameters

e input (Tensor) —The input tensor.

e axis (int) —The axis to do update operation.

* index (Tensor) —The index to do update operation.

e src(Tensor, float)—The datato do the update operation with input .
Returns

Tensor
Supported Platforms:
Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([[1, 2, 3, 4, 5]], dtype=mindspore.float32)

>>> src = mindspore.tensor ([[8, 8]], dtype=mindspore.float32)
>>> index = mindspore.tensor ([[2, 4]], dtype=mindspore.int64)
>>> out = mindspore.ops.scatter (input=input, axis=1, index=index, src=src)

>>> print (out)

[[1. 2. 8. 4. 8.]1]

>>> input = mindspore.tensor (mindspore.ops.zeros((5, 5)), dtype=mindspore.float32)

>>> src = mindspore.tensor ([[1, 2, 31, [4, 5, 61, [7, 8, 911, dtype=mindspore.float32)
>>> index = mindspore.tensor([[O0, O, 01, [2, 2, 21, 1[4, 4, 4]], dtype=mindspore.int64)
>>> out = mindspore.ops.scatter (input=input, axis=0, index=index, src=src)

>>> print (out)

[[1. 2. 3. 0. 0.]

[0. 0. 0. 0. 0.]
[4. 5. 6. 0. 0.]
(@, O, 0, Oc Oo]
[70 8o 90 Oc Oo]]

>>> input = mindspore.tensor (mindspore.ops.zeros((5, 5)), dtype=mindspore.float32)
>>> src = mindspore.tensor([[1, 2, 31, [4, 5, 6], [7, 8, 9]], dtype=mindspore.float32)

(continues on next page)
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(continued from previous page)
>>> index = mindspore.tensor([[0, 2, 4], [0, 2, 41, [0, 2, 4]], dtype=mindspore.int64)
>>> out = mindspore.ops.scatter (input=input, axis=1, index=index, src=src)
>>> print (out)
[[1. 0. 2. 0. 3.]
[4.
[7.
[O.
[O.

O O O O
O O 0 !
O O O O

]
-]
]
]

O O W o

]

mindspore.ops.scatter_nd

mindspore.ops.scatter_nd (indices, updates, shape)

Scatters a tensor into a new tensor depending on the specified indices.

Creates an empty tensor with the given shape, and set values by scattering the update tensor depending on indices. The empty
tensor has rank P and indices has rank Q.

The shape is (sg, s1, ..., Sp—1), where P > 1.

indices has shape (iq, i1, ...,ig-2, N), where Q > 2and N < P.

The last dimension of indices (with length N ) indicates slices along the N th dimension of the empty tensor.
updates is a tensor of rank Q — 1 + P — N, and its shape is (ig, i1, ...,i0-2, SN, SN+1» --.» SP=1).

If indices contains duplicates, the duplicate updates are summed.

The following figure shows the calculation process of inserting two new value matrices into the first dimension with rank-3:

updates shape output

Parameters

e indices (Tensor) —The index of scattering in the new tensor. The rank of indices must be at least 2 and in-
dices.shape[-1] <= len(shape).

* updates (Tensor) —The source tensor to be updated. It has shape indices.shape[:-1] + shape[indices.shape[-1]:].

* shape (tuple[int])—The shape of the output tensor. shape can not be empty, and the elements in shape must be
greater than or equal to 1.

Returns

Tensor
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Supported Platforms:

Ascend GPU CPU

Examples
>>> import mindspore
>>> indices = mindspore.tensor([[0], [2]], mindspore.int32)
>>> updates = mindspore.tensor([[[1, 1, 1, 11, [2, 2, 2, 2],
(3, 3, 3, 31, [4, 4, 4, 411,
[, 4, i, 41, 2, 2, 2, 2],
(3, 3, 3, 31, [4, 4, 4, 4]1]1]1, mindspore.float32)

>>> shape = (4, 4, 4)
>>> output = mindspore.ops.scatter_nd(indices, updates, shape)
>>> print (output)
[rre. 1. 1. 1.1

[20c 20 20 26]

[3o Jo 3o o]

[4. 4. 4. 4.11]

[[0. 0. 0. 0.]

[0. 0. 0. 0.]

[0. 0. 0. 0.]

[0. 0. 0. 0.]1

(1. 1. 1. 1.1

[2. 2. 2. 2.]

[8c Jo Jo 3o]

[4. 4. 4. 4.]]

[[0. 0. 0. 0.]

[0. 0. 0. 0.]

[@c, O O, Oo]

[0. 0. 0. 0.11]
>>> indices = mindspore.tensor([[0, 1], [1, 1]], mindspore.int32)
>>> updates = mindspore.tensor([3.2, 1.1], mindspore.float32)
>>> shape = (3, 3)
>>> output = mindspore.ops.scatter_nd(indices, updates, shape)
>>> # In order to facilitate understanding, explain the operator pseudo-operation process..
—step by step:
>>> # Step 1: Generate an empty Tensor of the specified shape according to the shape
>>> # [
>>> # [0. 0. 0.]
>>> # [0O. 0. 0.]
>>> # Qs 0. Oo]
>>> # ]
>>> # Step 2: Modify the data at the specified location according to the indicators
>>> # Oth row of indices is [0, 1], Oth row of updates is 3.2.
>>> # means that the empty tensor in the 0Oth row and 1st col set to 3.2
>>> # [
>>> # [0. 3.2. 0.]
>>> # [0. O. 0.]
>>> # [O0. O. 0.]
>>> # ]
>>> # 1th row of indices is [1, 1], 1th row of updates is 1.1.
>>> # means that the empty tensor in the 1th row and 1st col set to 1.1
>>> # [
>>> # [0. 3.2. 0.]
>>> # [0. 1.1 0.]
>>> # (0. 0. 0.]

(continues on next page)
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(continued from previous page)

>>> # ]

>>> # The final result is as follows:
>>> print (output)

3.2 0.]

mindspore.ops.select

mindspore.ops.select (condition, input, other)
The conditional tensor determines whether the corresponding element in the output must be selected from input (if True) or other
(if False) based on the value of each element.

It can be defined as:

input;, if condition;
out; = .
other;, otherwise

Parameters

e condition (Tensor [bool])—The condition tensor.

e input (Union[Tensor, int, float])—The firsttensor or number to be selected.

e other (Union[Tensor, int, float])—The second tensor or number to be selected.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # casel: Both ‘input  and ‘other' are tensor

>>> cond = mindspore.tensor ([True, False])

>>> x = mindspore.tensor([2,3], mindspore.float32)
>>> vy mindspore.tensor ([1,2], mindspore.float32)
>>> outputl = mindspore.ops.select (cond, x, V)

>>> print (outputl)

[2. 2.]

>>> # case2: Both ‘“input' and ‘other' are number

>>> output2 = mindspore.ops.select (cond, input=1, other=2)
>>> print (output2)

(i 21

>>> # case3: ‘input’ is tensor and ‘other' 1is number
>>> output3 = mindspore.ops.select (cond, x, other=3)
>>> print (output3)

[2. 3.1
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mindspore.ops.select_scatter

mindspore.ops.select_scatter (input, src, axis, index)

On the specified dimension axis of input , src is scattered into input on the specified index of input .
Parameters

e input (Tensor) —The input tensor.

e src (Tensor) —The source tensor.

* axis (int)—The dimension of input to be embedded.

e index (int) —The location of scattering on the specified dimension.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.ops.zeros((2, 3, 3))

>>> src = mindspore.ops.ones((2, 3))

>>> output = mindspore.ops.select_scatter (input, src, axis=1, index=1)
>>> print (output)

0. .

]

O O O - O
O~ O O - O

-]
-]
-]
-]
-]

o = O O -

1]

mindspore.ops.sequence_mask

mindspore.ops.sequence_mask (lengths, maxlen=None)

Returns a mask tensor representing the first N positions of each cell.

If lengths has shape (di,d2,...,d,), then the resulting tensor mask has type and shape (d1, ds, ..., d,, maxlen), with mask
[i1,i2, c0in, J]1 = (j < lengths[iy, iz, ...,in]).

Parameters

¢ lengths (Tensor)—Tensor to calculate the mask for. All values in this tensor should be less than or equal to maxlen.
Values greater than maxlen will be treated as maxlen.

* maxlen (int) —size of the last dimension of returned tensor. Must be positive and same type as elements in lengths.
Default None .

Returns

Tensor, shape is lengths.shape + (maxlen,) .

Supported Platforms:

GPU CPU
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Examples

>>>
>>>
>>>
>>>
>>>

Ll
[
[
[

>>>
>>>
>>>
>>>
[l
[

[l

import min
# case 1:

dspore

When maxlen is assigned
3,

x = mindspore.tensor([1l, 2,

output = mindspore.ops.sequence_mask (x,

print (outp

# case 2:

output = mindspore.ops.sequence_mask (x,

print (outp
True False
True True
True True

[False False

>>>
>>>
>>>
>>>

Ll

[
[
[l
[

# case 3:

ut)

True False False
True True
True True
True True

False
True
True

False False]
False False]
False False]

True False]

]

When there is 0 in x
x = mindspore.tensor ([[1, 3]

ut)
False
True
False
False

False False
False False
False False
False False

4

]
]
]
]

41)

(2,

]

1]

5)

S)

when the maxlen is not assigned
[z,

X = mindspore.tensor ([[1, 3]

output = mindspore.ops.sequence_mask (x)

print (outp
True False
True True
True True
True True

ut)
False
True
False
True

mindspore.ops.shape

False ]
False ]
False ]

True ]

]

1]

mindspore.ops.shape (input_x)
Return the shape of the input tensor.

Parameters

input_x (Tensor) —The input tensor.

Returns

tuple[int]

Supported Platforms:

Ascend GPU CPU

Examples

>>>
>>>
>>>
>>>

import mindspore
mindspore.ops.ones (shape=[3,
output = mindspore.ops.shape (input_x)

input_x =

print (output)

2, 1)

’

2,

11)
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mindspore.ops.shuffle
mindspore.ops.shuffle (x, seed=None)
Randomly shuffle a tensor along its first dimension.
Parameters
* x (Tensor) —The input tensor.
* seed (int, optional)-Random seed. Default None , which is equivalent to 0.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([1l, 2, 3, 4], mindspore.float32)
>>> output = mindspore.ops.shuffle(x, seed=1)

>>> print (output)

[3. 4. 2. 1.]

mindspore.ops.size
mindspore.ops.size (input_x)
Count the total number of elements in inpuz_x .
Parameters
input_x (Tensor) —The input tensor.
Returns
int
Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor([[2, 2], [2, 2]], mindspore.float32)
>>> output = mindspore.ops.size (input_x)

>>> print (output)

4
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mindspore.ops.slice

mindspore.ops.slice (input_x, begin, size)
Slice a tensor in the specified shape.

Note: begin is zero-based and size is one-based.

If size[i] is -1, all remaining elements in dimension i are included in the slice. This is equivalent to setting size[i] =
input_x.shape(i) — begin[i].

Parameters
e input_x (Tensor) —The input tensor.
* begin (Union[tuple, 1ist])—The beginning of the slice which represents the offset in each dimension.
e size (Union[tuple, 1ist])—The size of the slice.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> data = mindspore.tensor ([[[Z1, 1, 11, [2, 2, 211,
[3, 3, 31, [4, 4, 411,

111, mindspore.int32)

4
(5, 5, 51, [6, 6, 6 ’
), (L, 1, 3))

[
C [
>>> output = mindspore.ops.slice(data, (1, 0, O
>>> print (output)
[[[3 3 3]1]
>>> output = mindspore.ops.slice(data, (1, 0, 0), (1, 1, 2))
>>> print (output)
[[[3 3111
>>> output = mindspore.ops.slice(data, (1, 0, 0), (1, 1, 1))
>>> print (output)
[[[3]1]
>>> output = mindspore.ops.slice(data, (1, 1, 0), (1, 1, 3))
>>> print (output)
[[[4 4 4]]]
>>> output = mindspore.ops.slice(data, (1, 0, 1), (1, 1, 2))
>>> print (output)

[re3 3111
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mindspore.ops.slice_scatter
mindspore.ops.slice_scatter (input, src, axis=0, start=None, end=None, step=1)
Embed src into the sliced input along the specified axis .
Parameters
e input (Tensor) —The input tensor.
e src (Tensor) —The source tensor to be embedded into input .
* axis (int, optional)—The axis of input to be sliced. Default O .

e start (int, optional)—The start index for embedding in the specified axis. Default None , which means start
isO.

e end(int, optional)-—The end index for embedding in the specified axis. Default None , which means end is the
length of input in the specified axis.

e step (int, optional)—The step size to skip during embedding. Default 1 .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> a = mindspore.ops.zeros( (4, 6))

>>> b = mindspore.ops.ones ((4, 3))

>>> output = mindspore.ops.slice_scatter (input=a, src=b, axis=1, start=0, end=5, step=2)
>>> print (output)
0. 1. 0. 1.

0, Lo O, 1,
0, i, O, 1L,
0. 1. 0. 1

mindspore.ops.sort

mindspore.ops.sort (input_x, axis=- I, descending=False)
Sort the elements of the input tensor along the given axis.

Note: The Ascend backend only supports sorting the last dimension.

Parameters
e input_x (Tensor) —The input tensor.
* axis (int, optional)—The axis to sort along. Default —1 , means the last dimension.

* descending (bool, optional)—Sorting method. True means the elements are sorted in descending order, or
else sorted in ascending order. Default False .
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Warning: Currently, the data types of float16, uint8, int8, int16, int32, int64 are well supported. If use float32, it may cause
loss of accuracy.

Returns

Tuple(sorted_tensor, indices) of 2 tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[8, 2, 1], [5, 9, 31, [4, 6, 7]], mindspore.floatl6)
>>> output = mindspore.ops.sort (x)
>>> # The output below is based on the Ascend platform.
>>> print (output)
Tensor (shape=[3, 3], dtype=Floatl6, value=
[ 1.0000e+00, 2.0000e+00, 8.0000e+001,
0000e+00, 5.0000e+00, 9.0000e+007,

3.

4.0000e+00, 6.0000e+00, 7.0000e+00]]1), Tensor (shape=[3, 3], dtype=Int32, value=
(2, 1, 01,
2, 0, 11,
0

(
[
[
[
[
[
o, 1, 211))

mindspore.ops.space_to_batch_nd

mindspore.ops.space_to_batch_nd (input_x, block_size, paddings)
Divides a tensor's spatial dimensions into blocks and combines the block sizes with the original batch.

n’ =nx* (block_size[0] * ...« block_size[M])
w; = (w; + paddings[i][0] + paddings[i][1])//block _size][i]

Note:
* This operation divides the spatial dimensions [1, ---, M] of the input into blocks of size block_size and interleaves them
into the batch dimension (default: dimension 0). Before splitting, the spatial dimensions are padded with zeros according to
paddings.

» If the input shape is (n, ¢1, ...ck, W1, ..., wpr ), then the output shape will be (n’, c1, ...cx, w1, ..., w;w).

o If block_size is a tuple or list, the length of block_size is M corresponding to the number of spatial dimensions. If block_size
is an int, the block size of M dimensions are the same, equal to block_size. M must be 2 on Ascend.

Parameters
e input_x (Tensor) —The input tensor, must be a 4-D tensor on Ascend.

* block_size (Union[list (int), tuple(int), int]) —Specifies the block size for spatial dimension
division.

* paddings (Union[tuple, 1ist])—The padding size for each spatial dimension.
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Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> block_size = [2, 2]
>>> paddings = [[0, 0], [0, O0]]
>>> input_x = mindspore.tensor ([[[[1, 2], [3, 41]1]1], mindspore.float32)

>>> output = mindspore.ops.space_to_batch_nd(input_x, block_size, paddings)
>>> print (output)

1.11]
-111]
2111
21111

mindspore.ops.sparse_segment_mean

mindspore.ops.sparse_segment_mean (x, indices, segment_ids)
Computes the mean of sparse segments in the input tensor.

Zj Xindices[j]

output; = N

where N is the number of elements where segment_ids|j] == i . If segment_ids doesn't contain i, then out put[i] =0 .

Note:
* On CPU, values in segment_ids must be sorted and indices must be within range[0, x.shape[0]).

* On GPU, unsorted segment_ids may result in undefined but safe behavior.Out-of -range indices will be ignored.

Parameters

¢ x (Tensor) —The input tensor with at least one dimension.

e indices (Tensor) —The specified indices, a 1-D tensor.

* segment_ids (Tensor)—A 1-D tensor, must be sorted and can contain duplicates.
Returns

Tensor

Supported Platforms:

GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor([[0, 1, 2], [1, 2, 31, [3, 6, 7]1], dtype=mindspore.float32)
>>> indices = mindspore.tensor ([0, 1, 2], dtype=mindspore.int32)

>>> segment_ids = mindspore.tensor([1,2,2], dtype=mindspore.int32)

>>> out = mindspore.ops.sparse_segment_mean (x, indices, segment_ids)

>>> print (out)

[[0. 0. 0.]
[0. 1. 2.]
[2. 4. 5.1]

mindspore.ops.split

mindspore.ops.split (fensor, split_size_or_sections, axis=0)

Split the tensor into chunks along the given axis.
Parameters
* tensor (Tensor) —The input tensor.
e split_size_or_sections(Union[int, tuple (int), list (int) ])—Thesize of chunks after splited.

* axis (int, optional)—The axis along which to split. Default O .

Note:

* If split_size_or_sections is an int type, the input tensor will be evenly divided into chunks of size split_size_or_sections . The
last chunk will have a size equal to the remainder if tensor.shape[axis] is not divisible by split_size_or_sections .

o If split_size_or_sections is a tuple or list, fensor will be split along axis into len( split_size_or_sections ) chunks with sizes
specified by split_size_or_sections .

Returns

Tuple of tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> # casel: “split_size_ or_sections’ 1is an int type

>>> input_x = mindspore.ops.arange (10).astype("float32")

>>> output = mindspore.ops.split (tensor=input_x, split_size_or_sections=3)

>>> print (output)

(Tensor (shape=[3], dtype=Float32, value=
Tensor (shape=[3], dtype=Float32, wvalue

[0.00000000e+00, 1.00000000e+00, 2.00000000e+007]),
[3.00000000e+00, 4.00000000e+00, 5.00000000e+007]),
[6.
[

Tensor (shape=[3], dtype=Float32, wvalue 00000000e+00, 7.00000000e+00, 8.00000000e+00]),
Tensor (shape=[1], dtype=Float32, value=[9.00000000e+00]))

>>> # casel2: ‘split_size_or_sections’ 1is a list type

>>> output = mindspore.ops.split (tensor=input_x, split_size_or_sections=[3, 3, 4])

>>> print (output)

(continues on next page)
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(continued from previous page)

, dtype=Float32, value=[0.00000000e+00, 1.00000000e+00, 2.00000000e+007),

(Tensor (shape=[3]
3], dtype=Float32, value=[3.00000000e+00, 4.00000000e+00, 5.00000000e+007)
4]
))

Tensor (shape=
Tensor (shape

= , dtype=Float32, value=[6.00000000e+00, 7.00000000e+00, 8.00000000e+00, 9.
—00000000e+00

[
[
[
]
mindspore.ops.squeeze

mindspore.ops.squeeze (input, axis=None)
Remove length one axes from input tensor.

Note:

* Please note that in dynamic graph mode, the output tensor will share data with the input tensor, and there is no Tensor data
copy process.

* The dimension index starts at O and must be in the range [-input.ndim, input.ndim].

* In GE mode, only support remove dimensions of size 1 from the shape of input tensor.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e input (Tensor) —The input tensor.

e axis (Union([int, tuple(int), 1list (int) ])—The axisto be removed. Default: None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.ops.ones (shape=[3, 2, 1])

>>> output = mindspore.ops.squeeze (input)
>>> print (output)
(f1. 1.1

[1. 1.1

(1. 1.11
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mindspore.ops.stack
mindspore.ops.stack (fensors, axis=0)
Stack input tensors in specified axis.
Parameters
* tensors (Union([tuple, 1ist])—The input tensors.
e axis (int)—Axis to stack. Default O .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input_x1 = mindspore.tensor ([0, 1], mindspore.float32)
>>> input_x2 = mindspore.tensor([2, 3], mindspore.float32)
>>> output = mindspore.ops.stack ((input_x1, input_x2), 0)
>>> print (output)
[[0. 1.]

[2. 3.1]]

mindspore.ops.strided_slice
mindspore.ops.strided_slice (input_x, begin, end, strides, begin_mask=0, end_mask=0, ellipsis_mask=0,

new_axis_mask=0, shrink_axis_mask=0)
Extracts a strided slice of a Tensor based on begin/end index and strides.

Note:
* begin , end and strides must have the same shape.

* begin , end and strides are all 1-D Tensor, and their shape size must not greater than the dim of input_x.

Example: For input_x with shape (5, 6, 7), set begin, end and strides to (1, 3, 2), (3, 5, 6), (1, 1, 2) respectively, then elements
from index 1 to 3 are extrected for dim 0, index 3 to 5 are extrected for dim 1 and index 2 to 6 with a stirded of 2 are extrected
for dim 2, this process is equivalent to a pythonic slice input_x[1:3, 3:5, 2:6:2].

If the length of begin, end and strides is smaller than the dim of input_x, then all elements are extracted from the missing dims, it
behaves like all the missing dims are filled with zeros, size of that missing dim and ones.

Example: For Tensor input_x with shape (5, 6, 7), set begin, end and strides to (1, 3), (3, 5), (1, 1) respectively, then elements from
index 1 to 3 are extrected for dim 0, index 3 to 5 are extrected for dim 1 and index 3 to 5 are extrected for dim 2, this process is
equivalent to a pythonic slice input_x[1:3, 3:5, 0:7].

Here's how a mask works: For each specific mask, it will be converted to a binary representation internally, and then reverse
the result to start the calculation. For Tensor input_x with shape (5,6, 7). Given mask value of 3 which can be represented as
0b011. Reverse that we get Ob110, which implies the first and second dim of the original Tensor will be effected by this mask.
See examples below, for simplicity all mask mentioned below are all in their reverted binary form:
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begin_mask and end_mask

If the ith bit of begin_mask is 1, begin[i] is ignored and the fullest possible range in that dimension is used instead. end_mask
is analogous, except with the end range. For Tensor input_x with shape (5, 6, 7, 8), if begin_mask is 0b110, end_mask is
0b011, the slice input_x[0:3, 0:6, 2:7:2] is produced.

ellipsis_mask

If the ith bit of ellipsis_mask is 1, as many unspecified dimensions as needed will be inserted between other dimensions.
Only one non-zero bit is allowed in ellipsis_mask. For Tensor input_x with shape (5,6, 7, 8), input_x[2:,---,:6] is equivalent
to input_x[2:5,::0:6] , input_x[2:, -] is equivalent to input_x[2:5,:,,:].

new_axis_mask

If the ith bit of new_axis_mask is 1, begin, end and strides are ignored and a new length 1 dimension is added at the specified
position in the output Tensor. For Tensor input_x with shape (5,6, 7), if new_axis_mask is 0b110, a new dim is added to
the second dim, which will produce a Tensor with shape (5, 1,6, 7).

shrink_axis_mask

If the ith bit of shrink_axis_mask is 1, begin, end and strides are ignored and dimension i will be shrunk to 0. For Tensor
input_x with shape (5, 6, 7), if shrink_axis_mask is 0b010, it is equivalent to slice x/:, 5, -] and results in an output shape of
(5,7).

Note: new_axis_mask and shrink_axis_mask are not recommended to use at the same time, it might incur unexpected result.

Parameters

e input_x (Tensor) —The input tensor.

* begin (tuple[int])—Specify the index to start slicing.

e end (tuple [int ])—Specify the index to end slicing.

* strides (tuple[int])—Specify the step size for slicing in each dimension.

* begin_mask (int, optional)—Starting index of the slice. Default O .

* end_mask (int, optional)—Ending index of the slice. Default O .

* ellipsis_mask (int, optional)—An int mask, ignore slicing operation when set to 1. Default O .
* new_axis_mask (int, optional)—An int mask for adding new dims. Default O .

e shrink_axis_mask (int, optional)—An intmask for shrinking dims. Default O .

Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor ([[[1, 1, 11,
(2, 2, 211,
(13, 3, 31,
[4, 4, 411,
[rs, 5, 51,
[6, 6, 6]111)

>>> mindspore.ops.strided_slice (input, [(1, 0, 01, [2, 1, 31, [1, 1, 11])
Tensor (shape=[1, 1, 3], dtype=Int64, value=
[rrs, 3, 3111)
>>> mindspore.ops.strided_slice(input, [1, O, 01, [2, 2, 31, [1, 1, 11)
Tensor (shape=[1, 2, 3], dtype=Int64, value=
[rres, 3, 31,

(4, 4, 4111)
>>> mindspore.ops.strided_slice(input, [1, -1, 01, [2, -3, 3], [1, -1, 1])
Tensor (shape=[1, 2, 3], dtype=Int64, value=
[cra, 4, 41,

[3, 3, 3111)

mindspore.ops.sum

mindspore.ops.sum (input, dim=None, keepdim=False, *, dtype=None)

Calculate sum of tensor elements over a given dim.

Note: The dim with tensor type is only used for compatibility with older versions and is not recommended.

Parameters
e input (Tensor) —The input tensor.

e dim (Union[None, int, tuple(int), 1list(int), Tensor])-Dimensions along which the sum is
calculated. Default None .

* keepdim (bool) —Whether the output tensor has dim retained or not. If True , keep these reduced dimensions and
the length is 1. If False , will not keep these dimensions. Default False .

Note:
* If dim is None , sum is calculated on all the elements of the input tensor.

* If dim is a tuple or list of ints or tensor, sum is calculated on all dimensions specified in dim .

Keyword Arguments
dtype (mindspore.dtype, optional) “The data type returned.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor ([[[1, 1, 1,
(4, 4, 4,

C L7, 7, 7,

—mindspore.float32)

>>> out = mindspore.ops.sum(input=x)

>>> print (out)

270.0

>>> out = mindspore.ops.sum(input=x,

>>> print (out)

[[ 6. 6. 6. 6. 6. 6.]
[15. 15. 15. 15. 15. 15.]
[24. 24. 24. 24. 24. 24.1]
>>> out = mindspore.ops.sum(input=x,
>>> print (out)
[[ 6. 12. 18.]
[24. 30. 36.]
[42. 48. 54.1]
>>> out = mindspore.ops.sum(input=x,
>>> print (out)
[ 36. 90. 144.]
>>> out = mindspore.ops.sum(input=x,
>>> print (out)
[[[ 6.]
[12.]
[18.1]
[[24.]
[30.]
[36.1]
[[42.]
[48.]
[54.111
>>> print (out.ndim)
3

mindspore.ops.swapaxes

mindspore.ops.swapaxes (input, axisO, axisl )
Interchange two axes of a tensor.

Parameters

e input (Tensor) —The input tensor.
¢ axisO (int) —First axis.

e axisl (int)—Second axis.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

dim=1)

dim=2)

dim=[1,

dim=2,

21)

keepdim=True)
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Examples

>>> import mindspore

>>> input = mindspore.tensor (mindspore.ops.ones (([2,
>>> output = mindspore.ops.swapaxes (input,

>>> print (output.shape)

(4, 3, 2)

mindspore.ops.swapdims

mindspore.ops.swapdims (input, dim0, diml)

3, 41)))

Interchange two dims of a tensor. This function is equivalent to mindspore. ops. swapaxes () function.

Parameters
¢ input (Tensor) —The input tensor.
e dim0 (int) —First dim.
e diml (int)—Second dim.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor (mindspore.ops.ones([2,

>>> output = mindspore.ops.swapdims (input,
>>> print (output.shape)
(4, 3, 2)

mindspore.ops.tensor_scatter_add

mindspore.ops.tensor_scatter_add (input_x, indices, updates)

3, 41))

Return a new tensor by adding the values from updates in input_x indicated by indices .

output [indices] = input_x + update

Note:

* On GPU, if some values of the indices are out of bound, instead of raising an index error, the corresponding updates will not

be updated to self tensor.

* On CPU, if some values of the indices are out of bound, raising an index error.

* On Ascend, out of bound checking is not supported, if some values of the indices are out of bound, unknown errors may be

caused.

2.1. Tensor Operation Functions
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Parameters
e input_x (Tensor) —The input tensor.
e indices (Tensor) —The specified indices.
e updates (Tensor) —The update values.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input_x = mindspore.tensor([[-0.1, 0.3, 3.6], [0.4, 0.5, -3.2]], mindspore.float32)
>>> indices = mindspore.tensor([[0, 0], [0, 0]], mindspore.int32)
>>> updates = mindspore.tensor ([1.0, 2.2], mindspore.float32)
>>> output = mindspore.ops.tensor_scatter_add(input_x, indices, updates)
>>> print (output)
[[ 3.1 0.3 3.6]
[ 0.4 0.5 -3.2]]

mindspore.ops.tensor_scatter_div

mindspore.ops.tensor_scatter_div (input_x, indices, updates)
Return a new tensor which input_x is divided by the values from updates indicated by indices .

output [indices]| = input_x + update

Note:

* On GPU, if some values of the indices are out of bound, instead of raising an index error, the corresponding updates will not
be updated to self tensor.

* On CPU, if some values of the indices are out of bound, raising an index error.

* On Ascend, out of bound checking is not supported, if some values of the indices are out of bound, unknown errors may be
caused.

* The operator can't handle division by 0 exceptions, so the user needs to make sure there is no 0 value in updates.

Parameters
e input_x (Tensor) —The input tensor.
e indices (Tensor) —The specified indices.
¢ updates (Tensor) —The update values.
Returns

Tensor
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Supported Platforms:
GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor([[-0.1, 0.3, 3.6], [0.4, 0.5, -3.2]], mindspore.float32)
>>> indices = mindspore.tensor([[0, 0], [0, 0]], mindspore.int32)

>>> yupdates = mindspore.tensor([1.0, 2.0], mindspore.float32)

>>> output = mindspore.ops.tensor_scatter_div (input_x, indices, updates)

>>> print (output)
[[-0.05 0.3 3.6 ]
[ 0.4 0.5 -3.2 1]

mindspore.ops.tensor_scatter_max

mindspore.ops.tensor_scatter_max (input_x, indices, updates)
Return a new tensor by performing a maximum update on input_x at the specified indices with the given update values.

output [indices| = max(input_x,update)

Note:

* On GPU, if some values of the indices are out of bound, instead of raising an index error, the corresponding updates will not
be updated to self tensor.

* On CPU, if some values of the indices are out of bound, raising an index error.

* On Ascend, out of bound checking is not supported, if some values of the indices are out of bound, unknown errors may be
caused.

Parameters
e input_x (Tensor) —The input tensor.
* indices (Tensor) —The specified indices. The rank must be at least 2.
* updates (Tensor) —The update values.

Returns

Tensor

Supported Platforms:
GPU CPU
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Examples

>>> import mindspore
>>> input_x = mindspore.tensor([[1, 2, 31, [4, 5, 6]1])
>>> indices = mindspore.tensor ([[0, 0], [1, 1]11)
>>> updates = mindspore.tensor ([5, 51])
>>> mindspore.ops.tensor_scatter_max (input_x, indices, updates)
Tensor (shape=[2, 3], dtype=Int64, value=
[rs, 2, 31,
(4, 5, 611])

mindspore.ops.tensor_scatter_min

mindspore.ops.tensor_scatter_min (input_x, indices, updates)
Return a new tensor by performing a minimum update on inpuz_x at the specified indices with the given update values.

output [indices]| = min(input_x, update)

Note:

* On GPU, if some values of the indices are out of bound, instead of raising an index error, the corresponding updates will not
be updated to self tensor.

* On CPU, if some values of the indices are out of bound, raising an index error.

* On Ascend, out of bound checking is not supported, if some values of the indices are out of bound, unknown errors may be
caused.

Parameters
e input_x (Tensor) —The input tensor.
¢ indices (Tensor) —The specified indices. The rank must be at least 2.
e updates (Tensor) —The update values.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input_x = mindspore.tensor([[1, 2, 3], [4, 5, 6]], mindspore.float32)
>>> indices = mindspore.tensor([[0, 0], [1, 111)
>>> updates = mindspore.tensor([5, 1], mindspore.float32)
>>> mindspore.ops.tensor_scatter_min (input_x, indices, updates)
Tensor (shape=[2, 3], dtype=Float32, value=
[[ 1.00000000e+00, 2.00000000e+00, 3.00000000e+00],
[ 4.00000000e+00, 1.00000000e+00, 6.00000000e+00711)
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mindspore.ops.tensor_scatter_mul

mindspore.ops.tensor_scatter_mul (input_x, indices, updates)
Return a new tensor by performing a multiplication update on input_x at the specified indices with the given update values.

output [indices| = input_x X update

Note:

* If some values of the indices are out of bound, instead of raising an index error, the corresponding updates will not be updated
to input_x.

Parameters
e input_x (Tensor) —The input tensor.
* indices (Tensor) —The specified indices. The rank must be at least 2.
* updates (Tensor) —The update values.

Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor([[1, 2, 31, [4, 5, 611)
>>> indices = mindspore.tensor ([[0, 0], [1, 111)
>>> updates = mindspore.tensor ([5, 5])

>>> mindspore.ops.tensor_scatter_mul (input_x, indices, updates)
Tensor (shape=[2, 3], dtype=Int64, value=
[(r s, 2, 31,

[ 4, 25, 6]11)

mindspore.ops.tensor_scatter_sub

mindspore.ops.tensor_scatter_sub (input_x, indices, updates)
Return a new tensor by performing a subtraction update on input_x at the specified indices with the given update values.

outputlindices| = input_x — update

Note: On GPU, if some values of the indices are out of bound, instead of raising an index error, the corresponding updates will
not be updated to self tensor. On CPU, if some values of the indices are out of bound, raising an index error. On Ascend, out of
bound checking is not supported, if some values of the indices are out of bound, unknown errors may be caused.

Parameters
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e input_x (Tensor) —The input tensor.
* indices (Tensor) —The specified indices. The rank must be at least 2.
* updates (Tensor) —The update values.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([[1, 2, 3], [4, 5, 6]], mindspore.float32)
>>> indices = mindspore.tensor ([[0, 0], [1, 1]11)
>>> updates = mindspore.tensor([5, 5], mindspore.float32)
>>> mindspore.ops.tensor_scatter_sub (input, indices, updates)
Tensor (shape=[2, 3], dtype=Float32, value=
[[-4.00000000e+00, 2.00000000e+00, 3.00000000e+00],
[ 4.00000000e+00, 0.00000000e+00, 6.00000000e+007117)

mindspore.ops.tensor_scatter_elements

mindspore.ops.tensor_scatter_elements (input_x, indices, updates, axis=0, reduction="none’)
Return a new tensor by performing a specified operation update on input_x at the specified indices with the given update values.
Not support implicit type conversion.

For example: the output of a 3-D tensor is

output [indices[i] [J]1[k]][J][k] = updates[i][Jj][k] # 1f axis == 0, reduction == "none"

output [i] [indices[1][]J][k]][k] += updates[i][]] [k] # 1if axis == 1, reduction == "add"

output [i] [j] [indices[1][]J][k]] updates[i] [J][k] # 1f axis == 2, reduction == "none"

Warning:

* The order in which updates are applied is nondeterministic, meaning that if there are multiple index vectors in indices
that correspond to the same position, the value of that position in the output will be nondeterministic.

* On Ascend, the reduction only support set to "none" for now.
* On Ascend, the data type of input_x must be float16 or float32.

 This is an experimental API that is subject to change or deletion.

Note: If some values of the indices exceed the upper or lower bounds of the index of input_x, instead of raising an index error, the
corresponding updates will not be updated to inputr_x. The backward is supported only for the case updates.shape == indices.shape.

Parameters
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e input_x (Tensor) —The input tensor. The rank must be at least 1.
e indices (Tensor) —The specified indices.
* updates (Tensor) —The update values.
e axis (int) —The axis along which to index. Default 0.
e reduction (st r) —The specified operation, supports none , add .
— If none, updates will be assigned to input_x according to indices.
— If add, updates will be added to input_x according to indices. Default none.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input_x = mindspore.tensor ([[1, 2, 3, 4, 5]11])

>>> indices = mindspore.tensor([[2, 4]11])

>>> updates = mindspore.tensor ([[8, 8]])

>>> output = mindspore.ops.tensor_scatter_elements (input_x, indices, updates, axis=1,.
—reduction="none™)

>>> print (output)

[[1 2 8 4 8]]

>>> output = mindspore.ops.tensor_scatter_elements (input_x, indices, updates, axis=1,.
—reduction="add")

>>> print (output)

[[ 1 2 11 4 13]]

mindspore.ops.tensor_split
mindspore.ops.tensor_split (input, indices_or_sections, axis=0)
Split the input tensor into multiple subtensors according to the specified indices or chunks.
Parameters
e input (Tensor) —The input tensor.
¢ indices_or_sections (Union[int, tuple(int), list (int) ])—The specified indices or chunks.
— If it is an integer, input tensor will be split into indices_or_sections sections.

« If input.shape[axis] can be divisible by indices_or_sections, sub-sections will have equal size
input.shapelaxis]/n .

« If input.shape[axis] can not be divisible by indices_or_sections, the first input.shape[axis] mod n sections
will have size input.shape[axis]//n+ 1, and the rest will have size input.shape[axis]//n .

— If it is a tuple(int) or list(int) type, it represts indices and the input tensor will be split at the indices.
* axis (int, optional)—The axis along which to split. Default O .

Returns
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Tuple of tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([0, 1,

20 3y

>>> mindspore.ops.tensor_split (input, 3)

(Tensor (shape=[3], dtype=Int64, value=
Tensor (shape=[3], dtype=Int64, value=
Tensor (shape=[2], dtype=Int64, value=
>>> input = mindspore.tensor ([0, 1,

[

[

[
25 g

)

>>> mindspore.ops.tensor_split (input, 3

(Tensor (shape=[3], dtype=Int64, value= [
Tensor (shape=[2], dtype=Int64, value= [
Tensor (shape=[2], dtype=Int64, value= [
>>> mindspore.ops.tensor_split (input, (1
(Tensor (shape=[1], dtype=Int64, value= [
Tensor (shape=[5], dtype=Int64, value= [
Tensor (shape=[1], dtype=Int64, value= [

>>> input = mindspore.tensor ([[ O,
[ 7,

1,
8,

>>> mindspore.ops.tensor_split (input, 3,

(Tensor (shape=[2, 3], dtype=Inté64,
(ro, 1, 21,

(7, 8, 911),

Tensor (shape=[2, 2], dtype=Inté64,
[l 3, 41,

[10, 1111,

Tensor (shape=[2, 2], dtype=Inté64,
[[ 5 61,

[12, 1311))

value=

value=

value=

>>> mindspore.ops.tensor_split (input, (1,

(Tensor (shape=[2, 1], dtype=Inté64,
[[0],

[711),
Tensor (shape=[2, 5], dtype=Inté64,
rr 1, 2, 3, 4, 51,

[ 8 9, 10, 11, 1211),
Tensor (shape=[2, 1], dtype=Inté64,
[[ 61,

[1311))

value=

value=

value=

11, 12,

axis=1)
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mindspore.ops.tile
mindspore.ops.tile (input, dims)
Creates a new tensor by repeating the elements in the input tensor dims times.

The i'th dimension of output tensor has input.shape[i] * dims[i] elements, and the values of input are repeated dims/i] times along
the i'th dimension.

Note:

* On Ascend, the number of dims should not exceed 8, and currently does not support scenarios where more than 4 dimensions
are repeated simultaneously.

o If input.dim = d, then the shape of their corresponding positions can be multiplied, and the shape of Outputs is (x1 * y1, X2 *
VY2, ey XS * VS).

o If inputdim < d, prepend 1 to the shape of input until their lengths are consistent. Such as set the shape of input
as (1,...,x1,x2,...,xs), then the shape of their corresponding positions can be multiplied, and the shape of Outputs is
(L y1,..., XR * YR, XS * V5).

o If input.dim > d, prepend 1 to dims until their lengths are consistent. Such as set the dims as (1, ..., y1, y2, ..., ¥s), then the
shape of their corresponding positions can be multiplied, and the shape of Outputs is (x1 * 1,...,xg * YR, Xs * ¥s).

Parameters

* input (Tensor) —The input tensor.

e dims (tuple[int]) —The specified number of repetitions in each dimension.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([[1, 2], [3, 41])
>>> mindspore.ops.tile (input, (2, 3))
Tensor (shape=[4, 6], dtype=Int64, value=
rea, 2, 1, 2, 1, 21,

[3, 4, 3, 4, 3, 4],

i, 2, i1, 2, 4, 2],

[3, 4, 3, 4, 3, 411)
>>> mindspore.ops.tile(input, (2, 3, 2))
Tensor (shape=[2, 6, 4], dtype=Int64, value=
rery, 2, 1,
3,

~
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~

~
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mindspore.ops.tril (input, diagonal=0)
Zero the input tensor above the diagonal specified.

Parameters

e input (Tensor) —The input tensor. The rank must be at least 2.

e diagonal (int,

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([

>>> mindspore
Tensor (shape=
[r 1, 0, 0,
[ 5, 6, O,
(10, 41, a2,
[14, 15, 1le,
>>> mindspore
Tensor (shape=
[r 1, 2, 0,
[ 5, 6, T,
(10, 41, a2,
[14, 15, 1le,
>>> mindspore
Tensor (shape=

[ 1,
[ 5’
[10,
(14,

.ops.tril (input)

[4, 4], dtype=Int64, value=

01,
01,
O]I
1711)
.ops.tril (input, 1)

[4, 4], dtype=Int64, value=

01,
07,
131,
1711)
.ops.tril (input, -1)

[4, 4], dtype=Int64, value=

[r o, o, o, 01,
[ 5 0 0, 07,
(10, 11, 0, 01,
(14, 15, 16, 011)

>>> input = mindspore.tensor ([[[ 1,

[ 5/

(10,

(r 1,

[ 5/

[10

N 9 W DN 3w

4]’
81,

131,

1711)

N N~

o~

(continued from previous page)

optional) —The diagonal specified of 2-D tensor. Default O represents the main diagonal.

(continues on next page)
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>>> mindspore.ops.tril (input)

(continued from previous page)

Tensor (shape=[2, 3, 3], dtype=Int64, value=
(ee 2, o, 01,

[ 5, 6, 0],

[10, 11, 1211,

(r 1, 0, 01,

[ 5, 6, 0],

[10, 11, 12111)

mindspore.ops.triu

mindspore.ops.triu (input, diagonal=0)
Zero the input tensor below the diagonal specified.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e input (Tensor) —The input tensor.

* diagonal (int, optional)—The diagonal specified of 2-D tensor. Default O represents the main diagonal.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([[ 1, 2p 3y 4],
[ 5 6, 7, 8],
rio, 11, 12, 131,
C [14, 15, 16, 1711)
>>> mindspore.ops.triu(input)
Tensor (shape=[4, 4], dtype=Int64, value=
(r1, 2, 3, 4],

[ o, 6, 7, 8],

[ o, o0, 12, 137,

[ o, 0, 0, 1711)
>>> mindspore.ops.triu(input, 1)
Tensor (shape=[4, 4], dtype=Int64, value=
[r o, 2, 3, 4],

[ o, o, 7, 8],

[ o, o0, 0, 137,

[ o, 0, 0, 011)
>>> mindspore.ops.triu(input, -1)
Tensor (shape=[4, 4], dtype=Int64, value=
rr 2, 2, 3, 4],

[ 5 6, 7, 8],

(continues on next page)

2.1. Tensor Operation Functions 417


https://docs.python.org/library/functions.html#int

MindSpore APl Documentation, Release r2.6.0

(continued from previous page)

[ 0, 11, 12, 131,
[ 0, O, 16, 1711)

>>> input = mindspore.tensor ([[[ 1, 2 3],
[ 5, 6, 71,
(1o, 11, 1211,
(r 1, 2, 31,
[ 5, 6, 71,
[10, 11, 12111)

>>> mindspore.ops.triu(input)
Tensor (shape=[2, 3, 3], dtype=Int64, value=

eee 1, 2, 31,
[ 0, 6, 71,
[ 0, 0O, 1217,
(e 1, 2, 31,
[ 0, 6, 71,
(o, 0, 12111)

mindspore.ops.transpose

mindspore.ops.transpose (input, input_perm)
Transpose dimensions of the input tensor according to input permutation.

Note: On GPU and CPU, if the value of input_perm is negative, its actual value is input_perm[i] + rank(input). Negative value
of input_perm is not supported on Ascend.

Parameters

e input (Tensor) —The input tensor.

e input_perm (tuple[int])—Specify the new axis ordering.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([[[1, 2, 31, [4, 5, 611, [I[7, 8, 91, [10, 11, 12]]1], mindspore.
—float32)

>>> output = mindspore.ops.transpose (input, (0, 2, 1))

>>> print (output)

[re 1. 4.]
[ 2o 5ol
[ 3. 6.11
[[ 7. 10.]
[ 8. Ai,]
[ 9. 12.11]
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mindspore.ops.unbind
mindspore.ops.unbind (input, dim=0)
Remove a tensor dimension, return a tuple of all slices along a given dimension.
Parameters
e input (Tensor) —The input tensor.
e dim (int) —Specipy the dimension to remove. Default O .
Returns

tuple of tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([[1, 2, 31, [4, 5, 61, [7, 8, 911)

>>> output = mindspore.ops.unbind(x, dim=0)

>>> print (output)

(Tensor (shape=[3], dtype=Inté64, value=[1l, 2, 3]), Tensor (shape=[3], dtype=Int64, value=[4, 5,
- 6]),

Tensor (shape=[3], dtype=Int64, value=[7, 8, 9]))

mindspore.ops.unique

mindspore.ops.unique (input)
Remove duplicate elements from the input tensor.

Warning: This is an experimental API that is subject to change or deletion.

Parameters
input (Tensor) —The input tensor.

Returns

Tuple(output, indices) of 2 tensors.
* output (Tensor) - The deduplicated output tensor.

« indices (Tensor) - The indices of the elements of the input tensor in the outpur .

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor([1l, 2, 5, 2], mindspore.int32)
>>> output, indices = mindspore.ops.unique (x)

>>> print (output)

[1 2 5]

>>> print (indices)

[0 1 2 1]

mindspore.ops.unique_consecutive

mindspore.ops.unique_consecutive (input, return_inverse=False, return_counts=False, dim=None)

Remove consecutive duplicate elements in the input tensor, retaining only the first occurrence from each repeated group.
Parameters
e input (Tensor) —The input tensor.

e return_inverse (bool, optional)—Whether to also return the indices for where elements in the original
input ended up in the returned unique list. Default False .

e return_counts (bool, optional)—Whether to also return the counts for each unique element. Default False

* dim (int, optional)—Specify the dimension for unique. Default None , the input tensor will be flattened.

Returns

Tensor or tuple(output, inverse_indices, counts) of tensors.
« output (Tensor) - The deduplicated output tensor.
* inverse_indices (Tensor, optional) - The indices of the elements of the input tensor in the output .

 counts (Tensor, optional) - The counts for each unique element.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([l, 1, 2, 2, 3, 1, 1, 2], mindspore.int32)

>>> output, inverse_indices, counts = mindspore.ops.unique_consecutive (x, True, True, None)
>>> print (output)

[1 2 31 2]

>>> print (inverse_indices)

[00 112 3 3 4]

>>> print (counts)

[2 21 2 1]
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mindspore.ops.unsorted_segment_max

mindspore.ops.unsorted_segment_max (x, segment_ids, num_segments)
Compute the maximum of the input tensor along segments.

The following figure shows the calculation process of unsorted_segment_max:

segment_ids 0 O -- 0 -

data 2 4 1 6 3 5

AN

4 6

output ; = max; _data [j...]

where max over tuples j... such that segment_ids[j...] ==i.

Note:
* If the segment_id i is absent in the segment_ids, then output[i] will be filled with the minimum value of the x's type.

* The segment_ids must be non-negative tensor.

Parameters
* x (Tensor) —The input tensor.

* segment_ids (Tensor) —Indicate the segment to which each element belongs. Set the shape as (x1,x2,...,xn),
where 0 < N <=R.

* num_segments (Union[int, Tensor])—Number of segments, it can be an int or 0-D tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([[1, 2, 31, [4, 5, 61, [4, 2, 111)
>>> segment_ids = mindspore.tensor ([0, 1, 1])
>>> num_segments = 2

>>> mindspore.ops.unsorted_segment_max (x, segment_ids, num_segments)
Tensor (shape=[2, 3], dtype=Int64, value=

(e, 2, 31,

(4, 5, 611)
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mindspore.ops.unsorted_segment_min

mindspore.ops.unsorted_segment_min (x, segment_ids, num_segments)
Compute the minimum of the input tensor along segments.

The following figure shows the calculation process of unsorted_segment_min:

segment_ids 0 O -- 0 -

data 2 4 1 6 3 5

M..v

2 1

output ; = min; _ data [j...]

where min over tuples j... such that segment_ids[j...] == i.

Note:
 If the segment_id i is absent in the segment_ids, then output[i] will be filled with the maximum value of the x's type.

* The segment_ids must be non-negative tensor.

Parameters
¢ x (Tensor) —The input tensor.

e segment_ids (Tensor) —Indicate the segment to which each element belongs.

* num_segments (Union[int, Tensor], optional)—Number of segments, it can be an int or 0-D tensor.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([[1, 2, 31, [4, 5, 61, [4, 2, 111)
>>> segment_ids = mindspore.tensor ([0, 1, 1])
>>> num_segments = 2

>>> mindspore.ops.unsorted_segment_min (x, segment_ids, num_segments)
Tensor (shape=[2, 3], dtype=Int64, value=

ey, 2, 31,

(4, 2, 111
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mindspore.ops.unsorted_segment_prod

mindspore.ops.unsorted_segment_prod (x, segment_ids, num_segments)
Compute the product of the input tensor along segments.

The following figure shows the calculation process of unsorted_segment_prod:

segment_ids 0 O -- 0 -

data 2 4 1 6 3 5

.

24 30

Note:
* If the segment_id i is absent in the segment_ids, then output[i] will be filled with 1.

* The segment_ids must be non-negative tensor.

Parameters
* x (Tensor) —The input tensor.

* segment_ids (Tensor) —Indicate the segment to which each element belongs.

* num_segments (Union[int, Tensor], optional)—Number of segments, it can be an int or 0-D tensor.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([[1, 2, 31, [4, 5, 61, [4, 2, 111)
>>> segment_ids = mindspore.tensor ([0, 1, 0])
>>> num_segments = 2

>>> mindspore.ops.unsorted_segment_prod(x, segment_ids, num_segments)
Tensor (shape=[2, 3], dtype=Int64, value=
[r4, 4, 3,

(4, 5, 611)
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mindspore.ops.unsorted_segment_sum

mindspore.ops.unsorted_segment_sum (input_x, segment_ids, num_segments)
Compute the sum of the input tensor along segments.

The following figure shows the calculation process of unsorted_segment_sum:

segment_ids 0 O -- 0 -

data 2 4 1 6 3 5

s

9 12

output[i] = Z data[J,...]

segment_ids|jl==i

where j, ... is a tuple describing the index of element in data. segment_ids selects which elements in data to sum up. Segment_ids
does not need to be sorted, and it does not need to cover all values in the entire valid value range.

Note:
* If the segment_id i is absent in the segment_ids, then output[i] will be filled with 0.

* On Ascend, if the value of segment_id is less than O or greater than the length of the input data shape, an execution error
will occur.

If the sum of the given segment_ids i is empty, then output[i] = 0. If the given segment_ids is negative, the value will be ignored.
'num_segments' must be equal to the number of different segment_ids.

Parameters

* input_x (Tensor) —The input tensor.

* segment_ids (Tensor) —Indicate the segment to which each element belongs.

* num_segments (Union[int, Tensor], optional)—Number of segments, it can be an int or 0-D tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input_x = mindspore.tensor([1,
>>> segment_ids = mindspore.tensor ([0,

>>> num_segments = 3

>>> mindspore.ops.unsorted_segment_sum(input_x,

Tensor (shape=[3], dtype=Int64, value= [3,
>>> input_x = mindspore.tensor([1, 2, 3
>>> segment_ids = mindspore.tensor ([0,

>>> num_segments = 6

>>> mindspore.ops.unsorted_segment_sum (input_x,
[3,

Tensor (shape=[6], dtype=Inté64,

mindspore.ops.unsqueeze

mindspore.ops.unsqueeze (input, dim)

value=

2, 3,

4
0,

segment_ids, num_segments)
41)

, 51)

2, 3, 41)

segment_ids,
4, 2, 5, 0])

num_segments)

Adds an additional dimension to the input tensor at the given dimension.

Parameters

e input (Tensor) —The input tensor.

e dim (int)—The dimension specified.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([1l, 2, 3, 41])

>>> mindspore.ops.unsqueeze (input,
Tensor (shape=[1, 4], dtype=Into64,
(1, 2, 3, 411)

>>> mindspore.ops.unsqueeze (input,
Tensor (shape=[4, 1], dtype=Into64,
(11,

(21,
(31,
(411)

0)
value=

1)
value=
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mindspore.ops.unstack
mindspore.ops.unstack (input_x, axis=0)
Unstack the input tensor along the specified axis.
Parameters
e input_x (Tensor) —The input tensor.
e axis (int) —The specified axis. Default O .
Returns

Tuple of tensors

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([[1, 1, 1, 11, [2, 2, 2, 211)
>>> mindspore.ops.unstack (input, 0)

(Tensor (shape=[4], dtype=Int64, value= [1, 1, 1, 11),
Tensor (shape=[4], dtype=Int64, value= [2, 2, 2, 2]))

mindspore.ops.view_as_real

mindspore.ops.view_as_real (input)
Return a real tensor with the last dimension of size 2, composed of the real and imaginary parts of the complex elements in the
input tensor.

Parameters
input (Tensor) —The complex input tensor.
Returns

A real tensor.

Supported Platforms:
GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([2+17,2+33,2-13,2])

>>> output = mindspore.ops.view_as_real (input)
>>> print (output)

[[ 2. 1.]

[ 2. 3.]

[ 2. -1.]

[ 2. 0.1]
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mindspore.ops.vsplit
mindspore.ops.vsplit (input, indices_or_sections)
Split the input tensor with two or more dimensions, into multiple sub-tensors vertically according to indices_or_sections.
It is equivalent to ops.tensor_split with axis =0 .
Parameters
* input (Tensor) —The input tensor.

* indices_or_sections (Union[int, tuple(int), 1ist (int) ])—See indices_or_sections argument
in mindspore.ops.tensor_split ().

Returns

Tuple of tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([[ O, 1, 2, 31,
I 4, 5, 6, 71,
[ 8, 9, 10, 111,
A [12, 13, 14, 1511)
>>> mindspore.ops.vsplit (input, 2)

(Tensor (shape=[2, 4], dtype=Int64, value=

[ro, 1, 2, 31,

(4, 5, 6, 711),
Tensor (shape=[2, 4], dtype=Int64, value=
[r 8, 9, 10, 1171,

[12, 13, 14, 15]11))
>>> mindspore.ops.vsplit (input, [3, 61])
(Tensor (shape=[3, 4], dtype=Int64, value=
(r o, 1, 2, 3],
[ 4, 5, 6, 171,
[ 8 9, 10, 1111),
Tensor (shape=[1, 4], dtype=Int64, value=
[[12, 13, 14, 15]11),
Tensor (shape=[0, 4], dtype=Int64, value=
))

mindspore.ops.vstack
mindspore.ops.vstack (inputs)
Stacks tensors in sequence vertically.

This is equivalent to concatenation along the first axis. 1-D tensors (N, ) should firstly be reshaped to (1, V), and then be concate-
nated along the first axis.

Parameters
inputs (Union (List [tensor], Tuple[tensor]))—The 1-D or 2-D input.

Returns
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Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x1 = mindspore.tensor([1l, 2, 3])

>>> x2 = mindspore.tensor([4, 5, 61])

>>> mindspore.ops.vstack ((x1l, x2))
Tensor (shape=[2, 3], dtype=Int64, value=

[[11 2’ 3]/

(4, 5, 6]1)
>>> x1 = mindspore.tensor ([[1],[2],[311)
>>> x2 = mindspore.tensor ([[4],[5],[611)

>>> mindspore.ops.vstack ([x1l, x2])
Tensor (shape=[6, 1], dtype=Int64, value=
(11,

mindspore.ops.where
mindspore.ops .where (condition, input, other)
Return a tensor in which the elements are selected from input or other based on the condition.

Support broadcasting.

input;, if condition;
output; = )
other;, otherwise

Parameters
e condition (Tensor [bool])~If True, yield input, otherwise yield other.
e input (Union[Tensor, Scalar])—When condition is True, values to select from.
e other (Union[Tensor, Scalar])—When condition is False, values to select from.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor ([[0, 1],
C [2, 311)
>>> other = mindspore.tensor([[1, 11,
Ce [1, 111)
>>> condition = input < 3
>>> mindspore.ops.where (condition, input,
Tensor (shape=[2, 2], dtype=Inté64, value=
[[0, 11,

(2, 111)

mindspore.ops.cross

mindspore.ops.cross (input, other, dim=None)

other)

Compute the cross product of two input tensors along the specified dimension.

Note: input and other must have the same shape, and the size of their dim dimension should be 3. If dim is not specified, it is set

to be the first dimension found with the size 3.

Parameters

e input (Tensor) —The first input tensor.

* other (Tensor) —The second input tensor.

e dim (int,

Returns
Tensor
Supported Platforms:
Ascend CPU
Examples
>>> import mindspore
>>> input = mindspore.tensor([[1l, 2, 31, [1, 2,
>>> other = mindspore.tensor([[4, 5, 61, [4, 5,
>>> mindspore.ops.cross (input, other)
Tensor (shape=[3, 3], dtype=Int64, value=
(o, o, 0i,
(0, o0, 01,
(0, 0, 011)
>>> mindspore.ops.cross (input, other, dim=1)
Tensor (shape=[3, 3], dtype=Int64, value=
[[731 61 73]/
[_31 6/ _3]1
(-3, 6, =311)

optional) —Specify the dimension for computation. Default None.
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mindspore.ops.renorm

mindspore.ops.renorm (input, p, axis, maxnorm)
Returns a tensor where each subtensor along the specified dimension is renormalized such that its p norm is less than or equal to
maxnorm. If the p norm exceeds maxnorm, return the values that are obtained by dividing the original values of the subtensor by
its p norm and then multiplying by maxnorm.

Parameters

e input (Tensor) —The input tensor.
e p (int)—The power of norm calculation.
e axis (int) —Specify the axis for computation.

* maxnorm (f1oat 32) —The max norm specified.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples
>>> import mindspore
>>> input = mindspore.tensor([[1., 1, 1], [2, 2, 2], [3, 3, 311)
>>> output = mindspore.ops.norm(input, 1, 1)
>>> print (output)
[So 6o 96]
>>> output = mindspore.ops.renorm(input, 1, 0, 6.)
>>> print (output)
[[1. 1. 1.1
[2. 2. 2.]
[2. 2. 2.1]

2.1.4 Type Cast

API Name Description Supported Platforms

mindspore.ops.cast Returns a tensor with the new specified data type. =~ Ascend GPU CPU

mindspore.ops.lis_tensor Check whether the input object is mindspore. Ascend GPU CPU
Tensor.

mindspore.ops.scalar_to_tensor Converts a scalar to a tensor with the specified Ascend GPU CPU
dtype.

mindspore.ops.tuple_to_array Converts a tuple to a tensor. Ascend GPU CPU
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mindspore.ops.cast

mindspore.ops.cast (input, dtype)
Returns a tensor with the new specified data type.

Note: When converting complex numbers to boolean type, the imaginary part of the complex number is not taken into account.
As long as the real part is non-zero, it returns True; otherwise, it returns False.

Parameters

e input (Union[Tensor, Number])-—The inputtensor or number.

e dtype (dtype.Number) —The dtype after conversion. Only constant value is allowed.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([l1, 2, 3], mindspore.int32)
>>> dtype = mindspore.float64

>>> output = mindspore.ops.cast (input, dtype)

>>> print (output.dtype)

Float64

>>> print (output)

[1. 2. 3.]

mindspore.ops.is_tensor
mindspore.ops.is_tensor (0bj)
Check whether the input object is mindspore. Tensor .
Parameters
obj (Object) —input object.
Returns

Bool.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> a = mindspore.tensor([1.9, 2.2, 3.11])
>>> mindspore.ops.is_tensor (a)

True

mindspore.ops.scalar_to_tensor
mindspore.ops.scalar_to_tensor (input_x, dtype=mstype.float32)
Converts a scalar to a tensor with the specified dtype.
Parameters
e input_x (Union[bool, int, float])—The inputscalar. Only constant value is allowed.
e dtype (mindspore.dtype) —The dtype of returned tensor. Only constant value is allowed.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> data =1

>>> output = mindspore.ops.scalar_to_tensor (data, mindspore.float32)
>>> print (output)

1.0

mindspore.ops.tuple_to_array

mindspore.ops.tuple_to_array (input_x)
Converts a tuple to a tensor.

Note: If the type of the first number in the tuple is integer, the data type of the output tensor is int. Otherwise, the data type of
the output tensor is float.

Parameters
input_x (tuple) —A tuple of numbers. Only constant value is allowed.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input_x = (1, 2, 3)

>>> output = mindspore.ops.tuple_to_array (input_x)
>>> print (type (output))

<class 'mindspore.common.tensor.Tensor'>

>>> print (output)

[1 2 3]

2.1.5 Gradient Clipping

API Name Description Supported Platforms

mindspore.ops.clip_by_global_norm Clips tensor values by the ratio of the sum of their Ascend GPU CPU
norms.

mindspore.ops.clip_by value Clips tensor values to a specified min and max. Ascend GPU CPU

mindspore.ops.clip_by_norm The input Tensor is cropped based on norm. Ascend GPU CPU

mindspore.ops.clip_by_global_norm

mindspore.ops.clip_by global_norm (x, clip_norm=1.0, use_norm=None)
Clips tensor values by the ratio of the sum of their norms.

Note:

* On the SEMI_AUTO_PARALLEL mode or AUTO_PARALLEL mode, if the input x is the gradient, the gradient norm
values on all devices will be automatically aggregated by allreduce inserted after the local square sum of the gradients.

Parameters
e x(Union (tuple[Tensor], list[Tensor]))—Inputdata to clip.
* clip_norm (Union (float, int))—The clipping ratio, it should be greater than 0. Default 1.0 .
* use_norm (None) —The global norm. Currently only none is supported. Default None .

Returns

Tuple of tensors

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> x1 = mindspore.tensor([[2., 3.], [1., 2.]], dtype=mindspore.float32)
>>> x2 mindspore.tensor ([[1., 4 1.1], dtype=mindspore.float32)
>>> input_x = (x1, x2)
>>> out = mindspore.ops.clip_by_global_norm(input_x, 1.0)
>>> print (out)

(Tensor (shape=[2, 2], dtype=Float32, value=

[[ 2.98142403e-01, 4.47213590e-0117,

[ 1.49071202e-01, 2.98142403e-0111), Tensor (shape=[2, 2], dtype=Float32, value=
[[ 1.49071202e-01, 5.96284807e-01]

[ 4.47213590e-01, 1.49071202e-01]

1))

mindspore.ops.clip_by_value

mindspore.ops.clip_by wvalue (x, clip_value_min=None, clip_value_max=None)
Clips tensor values to a specified min and max.

Limits the value of x to a range, whose lower limit is clip_value_min and upper limit is clip_value_max .

clip_value_max if x; > clip_value_max

out; =\ Xx; if clip_value_min < x; < clip_value_max
clip_value_min if x; < clip_value_min

Note:
* clip_value_min and clip_value_max cannot be None at the same time;

* When clip_value_min is None and clip_value_max is not None, the elements in Tensor larger than clip_value_max will
become clip_value_max;

* When clip_value_min is not None and clip_value_max is None, the elements in Tensor smaller than clip_value_min will
become clip_value_min;

o If clip_value_min is greater than clip_value_max, the value of all elements in Tensor will be set to clip_value_max;

* The data type of x, clip_value_min and clip_value_max should support implicit type conversion and cannot be bool type.

Parameters

e x(Union (Tensor, list[Tensor], tuple[Tensor]))—Inputdata, which type is Tensor or a list or tuple
of Tensor. Tensors of arbitrary dimensions are supported.

e clip_value_min (Union (Tensor, float, int))—The minimum value. Default: None .
* clip_value_max (Union (Tensor, float, int))—The maximum value. Default: None .

Returns

(Union(Tensor, tuple[ Tensor], list[Tensor])), a clipped Tensor or a tuple or a list of clipped Tensor. The data type and shape are
the same as Xx.

Raises
* ValueError —If both clip_value_min and clip_value_max are None.

e TypeError —If the type of x is not in Tensor or list[Tensor] or tuple[ Tensor].
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* TypeError —If the type of clip_value_min is not in None, Tensor, float or int.

e TypeError —If the type of clip_value_max is not in None, Tensor, float or int.

Supported Platforms:

Ascend GPU CPU

Examples

>>> # case 1: the data type of x is Tensor
>>> import mindspore
>>> from mindspore import Tensor, ops
>>> import numpy as np
>>> min_value = Tensor (5, mindspore.float32)
>>> max_value = Tensor (20, mindspore.float32)
>>> x = Tensor (np.array([[l., 25., 5., 7.1, [4., 11., 6., 21.]1]1), mindspore.float32)
>>> output = ops.clip_by_value(x, min_value, max_value)
>>> print (output)
[[ 5. 20. 5. 7.]
[ 5. 11. 6. 20.]]
>>> # case 2: the data type of x is list[Tensor]
>>> min_value = 5
>>> max_value = 20
>>> x = Tensor (np.array([[l., 25., 5., 7.1, [4., 11., 6., 21.]1]), mindspore.float32)
>>> y = Tensor (np.array([[1l., 25., 5., 7.1, [4., 11., 6., 21.]1]1), mindspore.float32)
>>> output = ops.clip_by_value([x,y], min_value, max_value)
>>> for out in output:
print (out)

[ 5. 20. 5. 7.]

[ 5. 11. 6. 20.]]
[[ 5. 20. 5. 7.]

[ 5. 11. 6. 20.1]

mindspore.ops.clip_by _norm

mindspore.ops.clip_by_ norm (x, max_norm, norm_type=2.0, error_if _nonfinite=False)

The input Tensor is cropped based on norm. The computation is done by concatenating the norms of all the input elementsinto a
vector and then computing the norm of that vector. The Tensor gradient value corresponding to the identifier.

Note: The interface is suitable for gradient clipping scenarios, and only supports input of type float.

Parameters
e x(Union[Tensor, list[Tensor], tuple[Tensor]])—Inputthat wishes to be clipped.
* max_norm (Union[float, int])—The upper limit of the norm for this group of network parameters.
e norm_type (Union[float, int], optional)—Norm type. Default: 2. 0.

* error_if_ nonfinite (bool, optional)-If itis True, an exception is thrown if the total norm from the
input is nan, inf or -inf. If it is False, no exception will be thrown.Default: False .

Returns

Tensors, a list or tuple of Tensors, representing clipped Tensors.
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Raises

RuntimeError —If the total norm from the x is nan, inf or -inf.

Supported Platforms:

Ascend GPU CPU

Examples

>>> from mindspore import Tensor, ops
>>> x = Tensor ([[0.8748, 0.1425, 0.00761],
—112071)

>>> out = ops.clip_by_norm(x, max_norm=1)
>>> print (out)

[0.16650201 0.02712224 0.00144652]
[0.14695495 0.07773139 0.0105063 ]
[0.8826814 0.0554626 0.401980161]1

[0.7721, 0.4084, 0.0552], [4.6376, 0.2914, 2.

2.2 Mathematical Functions

2.2.1 Element-wise Operations

API Name Description Supported Platforms
mindspore.ops.abs Compute the absolute value of a tensor element- Ascend GPU CPU
wise.

mindspore.ops.absolute Alias for mindspore.ops.abs () . Ascend GPU CPU

mindspore.ops.accumulate_n Return the element-wise sum of all input tensors. Ascend GPU

mindspore.ops.acos Compute arccosine of each element in input ten- Ascend GPU CPU
SOrs.

mindspore.ops.arccos Alias for mindspore.ops.acos () . Ascend GPU CPU

mindspore.ops.acosh Computes inverse hyperbolic cosine of each ele- Ascend GPU CPU
ment in inputs tensors.

mindspore.ops.add Compute the element-wise sum of the two input Ascend GPU CPU
tensors.

mindspore.ops.addcdiv Divide tensorl by tensor2 element-wise, multiply Ascend GPU CPU
the result by the scalar value , and add it to input

mindspore.ops.addcmul Multiply fensorl by tensor2 element-wise, scale the Ascend GPU CPU
result by the scalar value , and add it to input .

mindspore.ops.addmv Multiply the matrix mar and vector vec , and then Ascend GPU CPU
add the result to the input .

mindspore.ops.addn Return the element-wise sum of all input tensors. Ascend GPU CPU

mindspore.ops.angle Returns the element-wise angle of the given com- Ascend™ GPU CPU
plex tensor.

mindspore.ops.arccosh Alias for mindspore.ops.acosh (). Ascend GPU CPU

mindspore.ops.arcsin Alias for mindspore.ops.asin(). Ascend GPU CPU

mindspore.ops.arcsinh Alias for mindspore.ops.asinh (). Ascend GPU CPU

mindspore.ops.arctan Alias for mindspore.ops.atan (). Ascend GPU CPU

mindspore.ops.arctanh Alias for mindspore.ops.atanh (). Ascend GPU CPU

continues on next page
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Table 6 - continued from previous page

mindspore.ops.arctan2 Alias for mindspore.ops.atan2 (). Ascend GPU CPU
mindspore.ops.asin Computes arcsine of input tensors element-wise. Ascend GPU CPU
mindspore.ops.asinh Computes inverse hyperbolic sine of the input Ascend GPU CPU
element-wise.
mindspore.ops.atan Computes the trigonometric inverse tangent of the Ascend GPU CPU
input element-wise.
mindspore.ops.atan2 Returns arctangent of input/other element-wise. Ascend GPU CPU
mindspore.ops.atanh Computes inverse hyperbolic tangent of the input Ascend GPU CPU
element-wise.
mindspore.ops.atleast_1d Returns a one-dimensional tensor of each zero- Ascend GPU CPU
dimensional tensor, while tensors with one or more
dimensions remain unchanged.
mindspore.ops.atleast_2d Returns a 2-dimensional tensor of each tensor, Ascend GPU CPU
while tensors with two or more dimensions remain
unchanged.
mindspore.ops.atleast_3d Returns a 3-dimensional tensor of each tensor, Ascend GPU CPU
while tensors with three or more dimensions remain
unchanged.
mindspore.ops.bessel_1i0 Computes the zeroth order modified Bessel func- GPU CPU
tion of the first kind for each element input.
mindspore.ops.bessel_ile Computes the exponentially scaled zeroth order GPU CPU
modified Bessel function of the first kind for each
element input.
mindspore.ops.bessel_1il Computes the first order modified Bessel function GPU CPU
of the first kind for each element input.
mindspore.ops.bessel_ile Computes the exponentially scaled first order mod- GPU CPU
ified Bessel function of the first kind for each ele-
ment input.
mindspore.ops.bessel_70 Computes the zeroth order Bessel function of the GPU CPU
first kind for each element input.
mindspore.ops.bessel_j1 Computes the first order Bessel function of the first GPU CPU
kind for each element input.
mindspore.ops.bessel_ kO Computes the zeroth order modified Bessel func- GPU CPU
tion of the second kind for each element input.
mindspore.ops.bessel_kOe Computes the exponentially scaled zeroth order GPU CPU
modified Bessel function of the second kind for
each element input.
mindspore.ops.bessel_ kil Computes the first order modified Bessel function GPU CPU
of the second kind for each element input.
mindspore.ops.bessel_kle Computes the exponentially scaled first order mod- GPU CPU
ified Bessel function of the second kind for each
element input.
mindspore.ops.bessel_y0 Computes the zeroth order Bessel function of the GPU CPU
second kind for each element input.
mindspore.ops.bessel_yl Computes the first order Bessel function of the sec- GPU CPU
ond kind for each element input.
mindspore.ops.bitwise_and Compute the bitwise AND of two input tensors. Ascend GPU CPU
mindspore.ops.bitwise_left_shift Perform a left bitwise shift operation on the input Ascend GPU CPU
element-wise, where the number of bits to shift is
specified by other.
mindspore.ops.bitwise_or Compute the bitwise OR of two input tensors. Ascend GPU CPU

continues on next page
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mindspore.ops.bitwise_right_shift Perform a right bitwise shift operation on the input Ascend GPU CPU
element-wise, where the number of bits to shift is
specified by other.

mindspore.ops.bitwise_xor Compute the bitwise XOR of two input tensors. Ascend GPU CPU

mindspore.ops.ceil Rounds a tensor up to the closest integer element- Ascend GPU CPU
wise.

mindspore.ops.clamp Clamp all elements of the input tensor within the Ascend GPU CPU
range [min, max].

mindspore.ops.clip Alias for mindspore.ops.clamp () . Ascend GPU CPU

mindspore.ops.combinations Return all r-length subsequences of input tensor. Ascend GPU CPU

mindspore.ops.copysign Create a float tensor composed of the absolute val- Ascend GPU CPU
ues of x and the signs of other .

mindspore.ops.cos Computes cosine of input element-wise. Ascend GPU CPU

mindspore.ops.cosh Computes hyperbolic cosine of input element-wise. Ascend GPU CPU

mindspore.ops.cosine_similarity Calculate cosine similarity between two input ten- Ascend GPU CPU
sors along the specified dimension.

mindspore.ops.cov Return the covariance matrix of the input tensor, Ascend GPU CPU
where the rows of the input tensor represent vari-
ables and the columns represent observations.

mindspore.ops.diff Computes the n-th forward difference along the Ascend GPU CPU
given axis.

mindspore.ops.deglrad Convert angles from degrees to radians element- Ascend GPU CPU
wise.

mindspore.ops.digamma Computes the logarithmic derivative of the gamma GPU CPU
function on input tensor.

mindspore.ops.div Divide the first input tensor by the second input ten- Ascend GPU CPU
sor in floating-point type element-wise.

mindspore.ops.divide Alias for mindspore.ops.div() . Ascend GPU CPU

mindspore.ops.erf Compute the Gauss error of input tensor element- Ascend GPU CPU
wise.

mindspore.ops.erfc Compute the complementary error function of in- Ascend GPU CPU
put tensor element-wise.

mindspore.ops.erfinv Compute the inverse error of input tensor element- Ascend GPU CPU
wise.

mindspore.ops.exp Compute exponential of the input tensor element- Ascend GPU CPU
wise.

mindspore.ops.exp2 Compute base two exponential of the input tensor Ascend GPU CPU
element-wise.

mindspore.ops.expml Compute exponential of the input tensor, then mi- Ascend™ GPU CPU
nus 1, element-wise.

mindspore.ops.floor Rounds a tensor down to the closest integer Ascend GPU CPU
element-wise.

mindspore.ops.floor_div Alias for mindspore.ops. Ascend GPUCPU
floor_divide () .

mindspore.ops.floor_divide Compute element-wise division of input by other ~Ascend GPU CPU
and floor the result.

mindspore.ops.floor_mod Compute the remainder of element-wise flooring Ascend GPU CPU
division of first input by second input.

mindspore.ops.float_power Computes the first input to the power of the second GPU CPU
input.

continues on next page
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mindspore.ops.fmax Compute the maximum of input tensors element- CPU
wise.

mindspore.ops.fmod Compute the remainder of element-wise divisionof Ascend GPU CPU
first input by the second input.

mindspore.ops.frac Return the fractional part of each element in the in- Ascend GPU CPU
put tensor.

mindspore.ops.gcd Computes greatest common divisor of input tensors Ascend GPU CPU
element-wise.

mindspore.ops.hypot Given the legs of a right triangle, return its hy- Ascend GPU CPU
potenuse, element-wise.

mindspore.ops.igamma Calculates lower regularized incomplete Gamma Ascend GPU CPU
function.

mindspore.ops.igammac Calculates upper regularized incomplete Gamma Ascend GPU CPU
function.

mindspore.ops.imag Return a new tensor containing imaginary value of Ascend GPU CPU
the input tensor, element-wise.

mindspore.ops.1i0 For details, please refer to mindspore.ops. GPUCPU
bessel _10().

mindspore.ops.inv Computes Reciprocal of input tensor element-wise. Ascend GPU CPU

mindspore.ops.invert Flip all bits of input tensor element-wise. Ascend GPU CPU

mindspore.ops.lcm Computes least common multiplier of input tensors Ascend GPU CPU
element-wise.

mindspore.ops.ldexp Multiplies input tensor by 2°7¢" element-wise. Ascend GPU CPU

mindspore.ops.lerp Does a linear interpolation of two tensors inputand Ascend GPU CPU
end based on a float or tensor weight.

mindspore.ops.log Compute the natural logarithm of the input tensor Ascend GPU CPU
element-wise.

mindspore.ops.log2 Compute the logarithm to the base 2 of the input Ascend GPU CPU
tensor element-wise.

mindspore.ops.logl0 Compute the logarithm to the base 10 of the input Ascend GPU CPU
tensor element-wise.

mindspore.ops.loglp Compute the natural logarithm of (tensor + 1) Ascend GPU CPU
element-wise.

mindspore.ops.logaddexp Computes the logarithm of the sum of exponentia- Ascend GPU CPU
tions of the inputs.

mindspore.ops.logaddexp2 Computes the logarithm of the sum of exponentia- Ascend GPU CPU
tions in base of 2 of the inputs.

mindspore.ops.logical_and Compute the "logical AND" of two tensors Ascend GPU CPU
element-wise.

mindspore.ops.logical_not Compute the "logical NOT" of the input tensor Ascend GPU CPU
element-wise.

mindspore.ops.logical_or Compute the "logical OR" of two tensors element- Ascend GPU CPU
wise.

mindspore.ops.logical_xor Compute the "logical XOR" of two tensors Ascend CPU
element-wise.

mindspore.ops.logit Calculate the logit of a tensor element-wise. Ascend GPU CPU

mindspore.ops.mul Multiplies two tensors element-wise. Ascend GPU CPU

mindspore.ops.multiply Alias for mindspore.ops.asinh (). Ascend GPU CPU

mindspore.ops.mvlgamma Compute the multivariate log-gamma function with Ascend GPU CPU

dimension p element-wise.

continues on next page
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mindspore.ops.neg Returns a tensor with negative values of the input Ascend GPU CPU
tensor element-wise.

mindspore.ops.negative Alias for mindspore.ops.neqg/() . Ascend GPU CPU

mindspore.ops.nextafter Returns the next representable floating-point value Ascend GPU CPU
after input towards other element-wise.

mindspore.ops.polar Converts polar coordinates to Cartesian coordi- Ascend GPU CPU
nates.

mindspore.ops.polygamma Computes the n-th derivative of the polygamma GPU CPU
function on input.

mindspore.ops.positive Return self tensor. Ascend GPU CPU

mindspore.ops.pow Calculate the exponent power of each element inin- Ascend GPU CPU
put.

mindspore.ops.rad2deg Converts angles in radians to angles in degrees Ascend GPU CPU
element-wise.

mindspore.ops.ravel Expand the multidimensional Tensor into 1D along Ascend GPU CPU
the 0 axis direction.

mindspore.ops.real Return a tensor that is the real part of the input. Ascend GPU CPU

mindspore.ops.reciprocal Returns reciprocal of a tensor element-wise. Ascend GPU CPU

mindspore.ops.remainder Compute the remainder of division for the input Ascend GPU CPU
tensor element-wise.

mindspore.ops.rot90 Rotate a n-D tensor by 90 degrees in the plane spec- Ascend GPU CPU
ified by dims axis.

mindspore.ops.round Round elements of input to the nearest integer. Ascend GPU CPU

mindspore.ops.rsqrt Compute reciprocal of square root of input tensor Ascend GPU CPU
element-wise.

mindspore.ops.sgn Extension of mindspore.ops.sign() in Ascend GPUCPU
complex domain.

mindspore.ops.sign Return an element-wise indication of the sign of a Ascend GPU CPU
number.

mindspore.ops.signbit Determine the symbol of each element. Ascend GPU CPU

mindspore.ops.sin Compute sine of the input tensor element-wise. Ascend GPU CPU

mindspore.ops.sinc Compute the normalized sinc of input. Ascend GPU CPU

mindspore.ops.sinh Compute hyperbolic sine of the input element-wise. Ascend GPU CPU

mindspore.ops.sqrt Return sqrt of a tensor element-wise. Ascend GPU CPU

mindspore.ops.square Return square of a tensor element-wise. Ascend GPU CPU

mindspore.ops.sub Subtract the second input from the first input Ascend GPU CPU
element-wise.

mindspore.ops.subtract Subtract other scaled by alpha from input. Ascend GPU CPU

mindspore.ops.t Transpose a 2-D tensor. Ascend GPU CPU

mindspore.ops.tan Computes tangent of input element-wise. Ascend GPU CPU

mindspore.ops.tanhshrink Apply the element-wise Tanhshrink function. Ascend GPU CPU

mindspore.ops.trapz Compute the trapezoidal rule along dim. Ascend GPU CPU

mindspore.ops.tril_indices Return a 2-by-N tensor containing the indices of the Ascend GPU CPU
lower triangular elements of a row * col matrix.

mindspore.ops.triu_indices Return a 2-by-N tensor containing the indices of the Ascend GPU CPU
upper triangular elements of a row * col matrix.

mindspore.ops.true_divide Alias for mindspore.ops.div() with Ascend GPUCPU
rounding_mode=None.

mindspore.ops.trunc Returns a tensor with the truncated integer values Ascend GPU CPU
of the elements of the input tensor.

continues on next page
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mindspore.ops.truncate_div Divide the first input tensor x by the second input Ascend GPU CPU
tensor y element-wise and rounds the results of di-
vision towards zero.
mindspore.ops.truncate_mod Return the remainder of division element-wise. Ascend GPU CPU
mindspore.ops.xdivy Divide x by y element-wise. Ascend GPU CPU
mindspore.ops.xlogy Compute input multiplied by the logarithm of other ~Ascend GPU CPU
element-wise.
mindspore.ops.zeta Elemental-wise compute the Hurwitz zeta function Ascend GPU CPU

values.

mindspore.ops.abs

mindspore.ops.abs (input)
Compute the absolute value of a tensor element-wise.

out; = |input;|

Parameters

input (Tensor) —The input tensor.
Returns

Tensor
Supported Platforms:

Ascend GPU CPU
Examples
>>> import mindspore
>>> output mindspore.ops.abs (mindspore.tensor ([-1.0, 1.0, 0.0]))

>>> print (output)

[, 1. O,

]

mindspore.ops.absolute

mindspore.ops.absolute (input)

Alias for mindspore.ops.abs () .

Supported Platforms:

Ascend GPU CPU
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mindspore.ops.accumulate_n
mindspore.ops.accumulate_n (x)
Return the element-wise sum of all input tensors.

mindspore.ops.accumulate_n () is similar to mindspore.ops.addn (), but accumulate_n will not wait for all of
its inputs to be ready before summing, which is able to reduce peak memory.

Parameters
x (Union (tuple[Tensor], list[Tensor]))—Listof tensors or tuple of tensors.
Returns

Tensor

Supported Platforms:

Ascend GPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([1l, 2, 3], mindspore.float32)
>>> y = mindspore.tensor([4, 5, 6], mindspore.float32)

>>> output = mindspore.ops.accumulate_n([x, vy, X, v])
>>> print (output)
[10. 14. 18.]

mindspore.ops.acos

mindspore.ops.acos (input)
Compute arccosine of each element in input tensors.

out; = cos™(input;)

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> output = mindspore.ops.acos (mindspore.tensor ([0.74, 0.04, 0.30, 0.56]))
>>> print (output)

[0.737726 1.5307857 1.2661036 0.9764105]

mindspore.ops.arccos

mindspore.ops.arccos (input)
Alias for mindspore.ops.acos () .

Supported Platforms:

Ascend GPU CPU

mindspore.ops.acosh

mindspore.ops.acosh (input)
Computes inverse hyperbolic cosine of each element in inputs tensors.

out; = cosh™* (input;)

Note: Given an input tensor input, the function computes inverse hyperbolic cosine of every element. Input range is [1, inf].

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> output = mindspore.ops.acosh (mindspore.tensor([1.0, 1.5, 3.0, 100.0]))
>>> print (output)

[O. 0.9624237 1.7627472 5.298292 ]

2.2. Mathematical Functions 443



MindSpore APl Documentation, Release r2.6.0

mindspore.ops.add

mindspore.ops.add (input, other)
Compute the element-wise sum of the two input tensors.

out; = input; + other;

Note:

* The two inputs can not be bool type at the same time, [True, Tensor(True, bool_), Tensor(np.array([True]), bool_)] are all
considered bool type.

 Support broadcast, support implicit type conversion and type promotion.

* When the input is a tensor, the dimension should be greater than or equal to 1.

Parameters

e input (Union[Tensor, number.Number, bool])—The first input tensor.

e other (Union[Tensor, number.Number, bool])—The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1: x and y are both tensor.

>>> x = mindspore.tensor([l., 2., 3.])

>>> vy mindspore.tensor([4., 5., 6.])

>>> output = mindspore.ops.add(x, V)

>>> print (output)

[5. 7. 9.]

>>> # case 2: x 1s a scalar and y 1is a tensor

>>> x = mindspore.tensor (1, mindspore.int32)

>>> y = mindspore.tensor([4., 5., 6.])

>>> output = mindspore.ops.add(x, V)

>>> print (output)

[5. 6. 7.]

>>> # the data type of x is int32, the data type of y is float32,
>>> # and the output is the data format of higher precision float32.
>>> print (output.dtype)

Float32
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mindspore.ops.addcdiv

mindspore.ops.addediv (input, tensorl, tensor2, value=1)
Divide fensorl by tensor2 element-wise, multiply the result by the scalar value , and add it to input .

yli] = input[i] + valuel[i] = (tensorl[i]/tensor2[i])

Parameters

e input (Tensor) —The input tensor.

¢ tensorl (Tensor) —Tensorl, the numerator.

¢ tensor2 (Tensor) —Tensor2, the denominator.

e value (Union[Tensor, number])—The multiplier for ( fensorl / tensor2 ). Default 1 .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([1l, 1, 1, 1], mindspore.float32)
>>> x1 = mindspore.tensor([1, 2, 3, 4], mindspore.float32)
>>> x2 = mindspore.tensor([4, 4, 2, 1], mindspore.float32)
>>> y = mindspore.ops.addcdiv(x, x1, x2, 0.1)

>>> print (y)

[1.025 1.05 1.15 1.4 ]

mindspore.ops.addcmul

mindspore.ops.addemul (input, tensorl, tensor2, value=1)
Multiply tensorl by tensor2 element-wise, scale the result by the scalar value , and add it to input .

output[i] = input[i] + value(i] = (tensor1[i] = tensor2[i])

Parameters

e input (Tensor) —The input tensor.

* tensorl (Tensor) —The first tensor to be multiplied.

* tensor2 (Tensor) —The second tensor to be multiplied.

* value (Union[Tensor, number])—The multiplier for ( tensorl * tensor2 ). Default 1 .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor(([1, 1, 1]), mindspore.float32)
>>> x1 = mindspore.tensor ([[1], [2], [3]1], mindspore.float32)
>>> x2 = mindspore.tensor([[1, 2, 3]], mindspore.float32)
>>> value = mindspore.tensor([1], mindspore.float32)
>>> y = mindspore.ops.addcmul (x, x1, x2, value)
>>> print (y)
[[ 2 3. 4.]
[ 3. 5. 7.]
[ 4 7. 10.11

mindspore.ops.addmv

mindspore.ops.addmv (input, mat, vec, *, beta=1, alpha=1)
Multiply the matrix mat and vector vec , and then add the result to the input .

Note:

 If matis a (N, M) tensor, vec is a 1-D tensor of size M, then input must be broadcastable with a 1-D tensor of size N, out
will be a 1-D tensor of size N.

o If beta is 0, input will be ignored.

output = input + (matQvec)

Parameters

e input (Tensor) —The input tensor.

* mat (Tensor) —The matrix tensor to be multiplied.

e vec (Tensor) —The vector tensor to be multiplied.
Keyword Arguments

¢ beta (scalar[int, float, bool], optional)—Scale factor for input . Default 1 .

e alpha(scalar[int, float, bool], optional)—Scale factor for ( mat @ vec). Default 1 .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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>>> import mindspore

>>> input = mindspore.tensor([2., 3.])

>>> mat = mindspore.tensor ([[2. 5., 3.1, [4., 2., 2.]11])
>>> vec = mindspore.tensor([3., 2., 4.1)

>>> output = mindspore.ops.addmv (input, mat, vec)

>>> print (output)

[30. 27.]

mindspore.ops.addn

mindspore.ops.addn (x)

Return the element-wise sum of all input tensors.

Parameters
x (Union (tuple[Tensor],
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = tensor ([1, 2,
tensor ([4, 5,

mindspore.
mindspore.
>>> mindspore.ops.
Tensor (shape=[3],

>>> y =

dtype=Inté64,

mindspore.ops.angle

mindspore.ops.angle (input)

addn ([x, v, X%,
value=

list[Tensor]))—List of tensors or tuple of tensors.

31)
61)
vl)
[10,

14, 18])

Returns the element-wise angle of the given complex tensor.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

output; = angle(input;)
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>>> import mindspore

>>> input = mindspore.tensor([-1 + 13, -2 + 23, 3 - 331,
>>> output = mindspore.ops.angle (input)*180/3.14159

>>> print (output)

[135.0001 135.0001 -45.00004]

mindspore.ops.arccosh
mindspore.ops.arccosh (input)
Alias for mindspore.ops.acosh ().
Supported Platforms:

Ascend GPU CPU

mindspore.ops.arcsin
mindspore.ops.arcsin (x)
Alias for mindspore.ops.asin().
Supported Platforms:

Ascend GPU CPU

mindspore.ops.arcsinh
mindspore.ops.arcsinh (input)
Alias for mindspore.ops.asinh ().
Supported Platforms:

Ascend GPU CPU

mindspore.ops.arctan
mindspore.ops.arctan (input)
Alias for mindspore.ops.atan ().
Supported Platforms:

Ascend GPU CPU

mindspore.ops.arctanh
mindspore.ops.arctanh (input)
Alias for mindspore.ops.atanh ().
Supported Platforms:

Ascend GPU CPU

mindspore.complex64)
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mindspore.ops.arctan2

mindspore.ops.arctan2 (input, other)
Alias for mindspore.ops.atan2 ().
Supported Platforms:

Ascend GPU CPU

mindspore.ops.asin

mindspore.ops.asin (input)
Computes arcsine of input tensors element-wise.

out; = sin”t(input;)

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> output = mindspore.ops.asin(mindspore.tensor([0.74, 0.04, 0.30, 0.56]))
>>> print (output)

[0.8330704 0.04001067 0.30469266 0.5943858 ]

mindspore.ops.asinh

mindspore.ops.asinh (input)
Computes inverse hyperbolic sine of the input element-wise.

out; = sinh™ (input;)

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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>>> import mindspore

>>> output = mindspore.ops.asinh (mindspore.tensor([-5.0, 1.5, 3.0, 100.0]))
>>> print (output)

[-2.3124382 1.1947632 1.8184465 5.298342 ]

mindspore.ops.atan

mindspore.ops.atan (input)
Computes the trigonometric inverse tangent of the input element-wise.

out; = tan"*(input;)

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> output = mindspore.ops.atan (mindspore.tensor([1.0, 0.0]))
>>> print (output)

[0.7853982 0. ]

mindspore.ops.atan2
mindspore.ops.atan2 (input, other)
Returns arctangent of input/other element-wise.
It returns @ € [—n, ] such that input = r * sin(@), other = r = cos(0), where r = \/m.
Parameters
e input (Tensor, Number.number)—The input tensor or scalar.
e other (Tensor, Number.number)—The input tensor or scalar.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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>>> import mindspore

>>> output = mindspore.ops.atan2 (mindspore.tensor ([0., 1.]), mindspore.tensor([l., 1.1]))
>>> print (output)
[O. 0.7853982]

mindspore.ops.atanh

mindspore.ops.atanh (input)
Computes inverse hyperbolic tangent of the input element-wise.

out; = tanh™* (input;)

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> output = mindspore.ops.atanh (mindspore.tensor ([0, -0.5]))
>>> print (output)
[ 0. -0.54930615]

mindspore.ops.atleast_1d
mindspore.ops.atleast_1d (inputs)
Returns a one-dimensional tensor of each zero-dimensional tensor, while tensors with one or more dimensions remain unchanged.
Parameters
inputs (Union[Tensor, list[Tensor]])—The input tensor or list of tensors.
Returns

Tensor or list of tensors.

Supported Platforms:

Ascend GPU CPU
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>>> import mindspore

>>> # case 1: Input is a zero-dimensional tensor.
>>> x = mindspore.tensor (1)

>>> mindspore.ops.atleast_1d(x)

Tensor (shape=[1], dtype=Int64, value= [1])

>>>

>>> # case 2: Input is a one—dimensional tensor.
>>> y = mindspore.tensor ([0, 1])

>>> mindspore.ops.atleast_1d(y)

Tensor (shape=[2], dtype=Int64, value= [0, 11])
>>>

>>> # case 3: Input is a list containing tensors of various dimensions.

>>> mindspore.ops.atleast_1d([x, y])

(Tensor (shape=[1], dtype=Int64, value= [1]), Tensor (shape=[2],

mindspore.ops.atleast_2d

mindspore.ops.atleast_2d (inputs)

dtype=Int64, wvalue= [0, 1]))

Returns a 2-dimensional tensor of each tensor, while tensors with two or more dimensions remain unchanged.

Parameters

inputs (Union[Tensor, list[Tensor]])—The input tensor or list of tensors.

Returns

Tensor or list of tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> # case 1: Input is a zero-dimensional tensor.
>>> x = mindspore.tensor (1)
>>> mindspore.ops.atleast_2d(x)
Tensor (shape=[1, 1], dtype=Int64, value= [[1]])
>>>
>>> # case 2: Input is a 2-dimensional tensor.
>>> y = mindspore.tensor ([[0, 1], [2, 311)
>>> mindspore.ops.atleast_2d(y)
Tensor (shape=[2, 2], dtype=Int64, value=
[[0, 17,
(2, 311)
>>>

>>> # case 3: Input is a list containing tensors of various dimensions.

>>> mindspore.ops.atleast_2d([x, v])
(Tensor (shape=[1, 1], dtype=Int64, value=
(111D,
Tensor (shape=[2, 2], dtype=Int64, value=
[ro, 11,
(2, 311))
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mindspore.ops.atleast_3d

mindspore.ops.atleast_3d (inputs)
Returns a 3-dimensional tensor of each tensor, while tensors with three or more dimensions remain unchanged.

Parameters
inputs (Union[Tensor, list[Tensor]])—The input tensor or list of tensors.
Returns

Tensor or list of tensors.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> # case 1: Input is a zero-dimensional tensor.
>>> x = mindspore.tensor (1)
>>> mindspore.ops.atleast_3d(x)
Tensor (shape=[1, 1, 1], dtype=Int64, value= [[[1]]])
>>>
>>> # case 2: Input is a 3-dimensional tensor.
>>> y = mindspore.tensor ([[[0, 1], [2, 3111)
>>> mindspore.ops.atleast_3d(y)
Tensor (shape=[1, 2, 2], dtype=Int64, value=

reeo, 17,

(2, 3111)

>>>
>>> # case 3: Input is a list containing tensors of various dimensions.
>>> mindspore.ops.atleast_3d([x, v])

(Tensor (shape=[1, 1, 1], dtype=Int64, value=
(rearrn,

Tensor (shape=[1, 2, 2], dtype=Int64, value=

(eeo, 11,

(2, 3111)

mindspore.ops.bessel_i0

mindspore.ops.bessel_iO0 (x)
Computes the zeroth order modified Bessel function of the first kind for each element input.

x2m

Io(x) = Jo(ix) = X0 Fmgmne
Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor([-1., -0.5, 0.5, 1.])
>>> output = mindspore.ops.bessel_1i0 (x)

>>> print (output)

[1.266066 1.0634835 1.0634835 1.266066]

mindspore.ops.bessel_i0e

mindspore.ops.bessel_iOe (x)

Computes the exponentially scaled zeroth order modified Bessel function of the first kind for each element input.

Tpe(x) = e D % Io(x) = e 1D 5 3 X2

=0 22m (ml)2
Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([-1., -0.5, 0.5, 1.])
>>> output = mindspore.ops.bessel_ile (x)

>>> print (output)

[0.46575961 0.64503527 0.64503527 0.46575961]

mindspore.ops.bessel_il

mindspore.ops.bessel_il (x)
Computes the first order modified Bessel function of the first kind for each element input.

x2m+1

Ii(x) =i7H(ix) = Ty T G D
Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor ([-1.,

=0.5,

0.5, 1.1)

>>> output = mindspore.ops.bessel_ i1l (x)

>>> print (output)
[-0.5651591 -0.25789431

mindspore.ops.bessel_ile

mindspore.ops.bessel_ile (x)

0.25789431

0.5651591]

Computes the exponentially scaled first order modified Bessel function of the first kind for each element input.

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([-1., -0.5, 0.5, 1.])

>>> output = mindspore.ops.bessel_ile (x)

>>> print (output)

[-0.20791042 -0.15642083 0.15642083 0.20791042]

mindspore.ops.bessel_j0

mindspore.ops.bessel_3j0 (x)

Le(x) = e=1xD Li(x) = e(-IxD 4 Z:ZO

x2m+1
22m+lpl (m+1)!

Computes the zeroth order Bessel function of the first kind for each element input.

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU

Jo(x) =%

T

fon cos(xsin6)dd = 3.2

(_1)mx2m
m=0 922m (ml)Q
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>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])

>>> output = mindspore.ops.bessel_j0(x)

>>> print (output)

[0.93846981 0.76519769 0.22389078 -0.39714981]

mindspore.ops.bessel_j1

mindspore.ops.bessel_jl (x)
Computes the first order Bessel function of the first kind for each element input.

_1 1 x 2l
Ji(x) = = / cos(xsin@ — 6)dd = 3>, m
Parameters

x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:
GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])

>>> output = mindspore.ops.bessel_jl(x)

>>> print (output)

[0.24226846 0.44005059 0.57672481 -0.06604333]

mindspore.ops.bessel_k0

mindspore.ops.bessel_kO (x)

Computes the zeroth order modified Bessel function of the second kind for each element input.

Ko(x) = lim, o (%) Bzl = = [ emxcoshigy

“sin(vm)
Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU
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>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])

>>> output = mindspore.ops.bessel_kO0 (x)

>>> print (output)

[0.92441907 0.42102444 0.11389387 0.01115968]

mindspore.ops.bessel_kOe

mindspore.ops.bessel_kOe (x)

Computes the exponentially scaled zeroth order modified Bessel function of the second kind for each element input.

Koe(x) = D s Ko (x) = e1¥D « fooo e X coshi gp

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])

>>> output = mindspore.ops.bessel_k0Oe (x)

>>> print (output)

[1.52410939 1.14446308 0.84156822 0.60929767]

mindspore.ops.bessel_k1

mindspore.ops.bessel_kl1 (x)
Computes the first order modified Bessel function of the second kind for each element input.

Ki(x) = limy_,1 (%) —""s(ifl)(;’,‘r’)(x) = fooo e oSNt cosh(1)dt
Parameters

x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU
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>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])
>>> output = mindspore.ops.bessel_k1 (x)

>>> print (output)

[1.65644112 0.60190723 0.13986588 0.0124835]

mindspore.ops.bessel_k1e

mindspore.ops.bessel_kle (x)

Computes the exponentially scaled first order modified Bessel function of the second kind for each element input.

Kle(x) = 6(_|x|) % Kl(x) = e(—\x‘) * /(A)oo e_XCOShtCOSh(l)dt

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])
>>> output = mindspore.ops.bessel_kle (x)
>>> print (output)

[2.73100971 1.63615349 1.03347685 0.68157595]

mindspore.ops.bessel_y0

mindspore.ops.bessel_yO0 (x)

Computes the zeroth order Bessel function of the second kind for each element input.

Yo(x) = lim, 0

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:
GPU CPU

Jn(x) cosnm—J_, (x)
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Examples

>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])

>>> output = mindspore.ops.bessel_yO0 (x)

>>> print (output)

[-0.44451874 0.08825696 0.51037567 -0.01694074]

mindspore.ops.bessel_y1

mindspore.ops.bessel_yl (x)

Computes the first order Bessel function of the second kind for each element input.

In(x) cos na—Jn(x)
1 sinnn

Y 1 (x) = hmn—>
Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([0.5, 1., 2., 4.])

>>> output = mindspore.ops.bessel_yl (x)

>>> print (output)

[-1.47147239 -0.78121282 -0.10703243 0.39792571]

mindspore.ops.bitwise_and

mindspore.ops.bitwise_and (input, other)

Compute the bitwise AND of two input tensors. If input and other have different data types, the implicit type conversion rules and

type promotion rules are followed.
Parameters

e input (Tensor) —The first input tensor.

e other (Tensor) —The second input tensor.
Returns

Tensor.

Supported Platforms:

Ascend GPU CPU
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>>> import mindspore

>>> input = mindspore.tensor([-1, -2, 31)

>>> other mindspore.tensor ([1, 0, 31)

>>> mindspore.ops.bitwise_and (input, other)
Tensor (shape=[3], dtype=Int64, value= [1, 0, 3])

>>> # Same as calling via the | operator:
>>> input & other
Tensor (shape=[3], dtype=Int64, value= [1, 0, 3])

mindspore.ops.bitwise_left_shift
mindspore.ops.bitwise_left_shift (input, other)
Perform a left bitwise shift operation on the input element-wise, where the number of bits to shift is specified by other.
out; = input; << other;
Parameters
e input (Union[Tensor, int, bool])—The input to be left shifted.
e other (Union[Tensor, int, bool])—The number of bit to be applied on left arithmetic shift.
Returns

Tensor

Supported Platforms:
Ascend GPU CPU

Examples

>>> import mindspore

>>> input mindspore.tensor ([1, 2, 4, 81])

>>> mindspore.ops.bitwise_left_shift (input, 1)

Tensor (shape=[4], dtype=Int64, value= [ 2, 4, 8, 161])

mindspore.ops.bitwise_or

mindspore.ops.bitwise_or (input, other)
Compute the bitwise OR of two input tensors. If input and other have different data types, the implicit type conversion rules and
type promotion rules are followed.

Parameters

e input (Tensor) —The first input tensor.

e other (Tensor) —The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor([-1, -2, 31)
>>> other = mindspore.tensor([1, 0, 31)
>>> mindspore.ops.bitwise_or (input, other)

Tensor (shape=[3], dtype=Int64, value= [-1, -2, 31)
>>> # Same as calling via the | operator:

>>> input | other

Tensor (shape=[3], dtype=Int64, value= [-1, -2, 31)

mindspore.ops.bitwise_right_shift
mindspore.ops.bitwise_right_shift (input, other)
Perform a right bitwise shift operation on the input element-wise, where the number of bits to shift is specified by other.
out; = input; >> other;
Parameters
e input (Union[Tensor, int, bool])—The input to be right shifted.
e other (Union([Tensor, int, bool])—The number of bit to be applied on right arithmetic shift.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([1, 2, 4, 8])

>>> mindspore.ops.bitwise_right_shift (input, 1)
Tensor (shape=[4], dtype=Int64, value= [0, 1, 2, 4])

mindspore.ops.bitwise_xor

mindspore.ops.bitwise_xor (input, other)
Compute the bitwise XOR of two input tensors. If input and other have different data types, the implicit type conversion rules and
type promotion rules are followed.

Parameters

e input (Tensor) —The first input tensor.

e other (Tensor) —The second input tensor.
Returns

Tensor.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor([-1, -2, 31)

>>> other = mindspore.tensor([1, 0, 31])

>>> mindspore.ops.bitwise_xor (input, other)

Tensor (shape=[3], dtype=Int64, value= [-2, -2, 0])
>>> # Same as calling via the » operator:

>>> input ~ other

Tensor (shape=[3], dtype=Int64, value= [-2, -2, 0])

mindspore.ops.ceil

mindspore.ops.ceil (input)
Rounds a tensor up to the closest integer element-wise.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor (([1.1, 2.5,
>>> output = mindspore.ops.ceil (input)
>>> print (output)

[ 2. 3o =i,]

mindspore.ops.clamp

mindspore.ops.clamp (input, min=None, max=None)

out; = [input;]

-1.51))

Clamp all elements of the input tensor within the range [min, max].

max if input; > max
out; = {input; if min <input; < max
min if input; < min

Note:
* min and max cannot be None at the same time;
e If min is None , there is no lower bound.

* if max is None , there is no upper bound.
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o If min is greater than max, the value of all elements in Tensor will be set to max;

Parameters
e input (Tensor) —The input tensor.
e min (Union (Tensor, float, int), optional)—The minimum value. Default None .
e max (Union (Tensor, float, int), optional)—The maximum value. Default None .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> # case 1: 'min’ and "max  are integer
>>> input = mindspore.tensor([[1, 25, 5, 71, T[4, 11, 6, 21]11])
>>> mindspore.ops.clamp (input, 5, 20)
Tensor (shape=[2, 4], dtype=Int64, value=
[[ 5, 20, 5, 171,
[ 5, 11, 6, 2011)
>>>
>>> # case 2: If 'min’ and 'max’ are tensors, their shapes need to be broadcastable with.
—input.
>>> min = mindspore.tensor([2, 4, 6, 81])
>>> max = mindspore.tensor([10, 12, 14, 18])
>>> mindspore.ops.clamp (input, min, max)
Tensor (shape=[2, 4], dtype=Int64, value=
[r 2, 12, 6, 81,
[ 4, 11, 6, 18]11)

mindspore.ops.clip

mindspore.ops.clip (input, min=None, max=None)
Alias for mindspore.ops.clamp () .
Supported Platforms:

Ascend GPU CPU
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mindspore.ops.combinations

mindspore.ops.combinations (input, r=2, with_replacement=False)
Return all r-length subsequences of input tensor.

When with_replacement is set to False, it works similar to Python's iterfools.combinations, and when with_replacement is set to
True, it behaves like itertools.combinations_with_replacement.

Parameters

e input (Tensor) —One-dimensional input tensor.

e r(int, optional)—Number of elements to perform combination. Default 2 .

* with_replacement (bool, optional)—Allow duplication or not. Default False .
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor([1l, 2, 31])
>>> mindspore.ops.combinations (input)
Tensor (shape=[3, 2], dtype=Int64, value=
[ry, 21,
(1, 31,
(2, 311)
>>> mindspore.ops.combinations (input, r=3)
Tensor (shape=[1, 3], dtype=Int64, value=
(1, 2, 311)
>>> mindspore.ops.combinations (input, with_replacement=True)
Tensor (shape=[6, 2], dtype=Int64, value=
[r1, 1

>>> # It has the same results as using itertools.combinations.
>>> import itertools

>>> input = [1, 2, 3]

>>> list (itertools.combinations (input, r=2))

[, 2), 1, 3), (2, 3)]

>>> list (itertools.combinations (input, r=3))

[(1, 2, 3)1

>>> list (itertools.combinations_with_replacement (input, r=2))
[, 1, 1, 2y, 1, 3y, 2, 2), (2, 3), (3, 3)]
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mindspore.ops.copysign

mindspore.ops.copysign (x, other)

Create a float tensor composed of the absolute values of x and the signs of other . Support broadcasting.

Parameters

e x (Union[Tensor ])—The input tensor.

e other (Union[int, float,
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

Tensor ]) —A tensor that determines the sign of the return value.

>>> # case 1: When other is a tensor

>>> x = mindspore.tensor([[0.3, -0.7],
C [0.5, 0.511)
>>> other = mindspore.tensor([-0.4, 0.6])

>>> output = mindspore.ops.copysign(x, other)

>>> print (output)
[[-0.3 0.7]
[-0.5 0.5]]

>>> # case 2: When other is a scalar
>>> output = mindspore.ops.copysign(x, 2)

>>> print (output)
[[0.3 0.7]
[0.5 0.5]]

mindspore.ops.cos

mindspore.ops.cos (input)
Computes cosine of input element-wise.

out; = cos(x;)

Warning: Using float64 may cause a problem of missing precision.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> # The datatype of output will be float32 when datatype of input is in [bool,

— 1intl6, int32, int64] (Datatype only supported on Ascend).
>>> input = mindspore.tensor ([0, 1, 2], mindspore.int32)
>>> mindspore.ops.cos (input)

Tensor (shape=[3], dtype=Float32, wvalue= [ 1.00000000e+00, 5.40302306e-01,

>>>
>>> # Otherwise output has the same dtype as the " input .

>>> input = mindspore.tensor([0.74, 0.04, 0.30, 0.56], mindspore.float64)

>>> mindspore.ops.cos (input)

Tensor (shape=[4], dtype=Float64, value= [ 7.38468559e-01, 9.99200107e-01,

—8.47255111e-011])

mindspore.ops.cosh

mindspore.ops.cosh (input)
Computes hyperbolic cosine of input element-wise.

out; = cosh(input;)

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([0.74, 0.04, 0.30, 0.56])
>>> output = mindspore.ops.cosh (input)

>>> print (output)

[1.2865248 1.0008001 1.0453385 1.1609408]

mindspore.ops.cosine_similarity

mindspore.ops.cosine_similarity (x/, x2, dim=1, eps=1e-08)

Calculate cosine similarity between two input tensors along the specified dimension.

X1 X2

similarity =
Y= max(lxillz - [x2llz, €)

int8, uints$,

-4.16146837e-01])

9.55336489%9e-01, _

Note: Currently, broadcast of input is not supported.
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Parameters
e x1 (Tensor) —The first input tensor.
* x2 (Tensor) —The second input tensor.

e dim (int, optional)—Specify the dimension for computation. Default 1 .

* eps (float, optional)—Minimal value to avoid division by zero. Default 1e-08 .

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([[
C [0.5809, -1.2712, -0.7038, -0.2558,
>>> other = mindspore.tensor([[-0.6115, -0.1965, -0.8484, 0.2389,

[1.8940, -2.1997, 0.1915, 0.0856, 0.7542]1)

>>> output = mindspore.ops.cosine_similarity (input, other)
>>> print (output)
[0.4843164 0.81647635]

mindspore.ops.cov

mindspore.ops.cov (input, *, correction=1, fweights=None, aweights=None)

-0.0256, 0.0127, -0.2475, 0.2316, 0.8037],

Return the covariance matrix of the input tensor, where the rows of the input tensor represent variables and the columns represent
observations. The diagonal of the covariance matrix contains the variance of each variable in the input tensor, while the off-diagonal

elements represent the covariance between pairs of variables. If the input is a 0-D or 1-D tensor, its variance is returned.

The unbiased sample covariance of the variables a and b is given by the following formula:

SN (a;—a)(b; - b)
N -1

covy, (a,b) =

where @ and b are the simple means of the a and b respectively.

If fweights and/or aweights are provided, the unbiased weighted covariance is calculated, which is given by:

Sy wila; = uh) (bi — )

N
i=1 w; — 1

covy, (a,b) =

where w denotes fweights or aweights based on whichever is provided, or w = fweights X aweights if both are provided, and

* 21’11 WiXi . . .
My = Sy =18 the weighted mean of the variable.

i=1 Wi

Warning: The values of fweights and aweights cannot be negative, and the negative weight scene result is undefined.

Note: Currently, complex number is not supported.
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Parameters
input (Tensor) —The 0-D, 1-D or 2-D tensor.
Keyword Arguments

e correction (int, optional)—The difference between sample size and sample degrees of freedom. correction
= 0 will return the simple average. Defaults to Bessel's correction, correction = I which returns the unbiased estimate,
even if both fweights and aweights are specified.

» fweights (Tensor, optional)—0D or 1D tensor containing integer frequency weight, indicating the number of
repetition of each observation vector. Its numel must equal the number of columns of input. Ignored if None. Default
None .

* aweights (Tensor, optional) —A scalar or 1D Tensor containing float observation weights represents the
importance of each observation vector. The higher the importance, the greater the corresponding value. Its numel must
equal the number of columns of input. Must have floating point dtype. Ignored if None. Default None .

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([[0., 5., 7.]
Ce [3., 5., O
>>> output = mindspore.ops.cov (input)
>>> print (output)

[[13. -3.5 ]
[-3.5 6.3333335]1]
>>> output = mindspore.ops.cov (input, correction=0)

>>> print (output)
[[ 8.666667 —2.3333333]
[-2.3333333 4.2222223]1
>>> fw = mindspore.tensor([5, 2, 4], dtype=mindspore.int64)
>>> aw = mindspore.tensor ([0.4588, 0.9083, 0.7616], mindspore.float32)
>>> output = mindspore.ops.cov (input, fweights=fw, aweights=aw)
>>> print (output)
[[10.146146 —-3.47241 ]
[-3.47241 4.716825]]

mindspore.ops.diff

mindspore.ops.diff (x, n=1, axis=- I, prepend=None, append=None)

Computes the n-th forward difference along the given axis.

The first-order differences is calculated as out [i] = x[i+1]—x[i] . Higher-order differences are calculated by using mi ndspore.
ops.diff () recursively.

Note: Zero-shaped Tensor is not supported, a value error is raised if an empty Tensor is encountered. Any dimension of a Tensor
is 0, which is considered an empty Tensor. Tensor with shape of (0, ), (1, 2,0, 4) are all empty Tensor.
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Parameters
e x (Tensor) —The input tensor.
* n(int, optional)—The number of times to compute the difference. Currently only 1 is supported. Default 1 .
e axis (int, optional)—The axis to compute the difference along. Default -1 .

e prepend (Tensor, optional) —Values to prepend to x along axis before performing the difference. Their
dimensions must be equivalent to that of x, and their shapes must match input's shape except on dim. Default None .

* append (Tensor, optional) —Values to append to x along axis before performing the difference. Their di-
mensions must be equivalent to that of x, and their shapes must match input's shape except on dim. Default None

Returns

Tensor, the n-th differences of input. The shape of the output is the same as x except along axis where the size is reduced by n.
The type of the output is the same as x.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([1l, 3, 2])
>>> # case 1: By default, compute the first-order differences along axis -1.
>>> mindspore.ops.diff (x)
Tensor (shape=[2], dtype=Int64, value= [ 2, -1])
>>>
>>> # case 2: When argument prepend is setting:
>>> n = mindspore.tensor([4, 5])
>>> mindspore.ops.diff (x, prepend=n)
Tensor (shape=[4], dtype=Int64, value= [ 1, -4, 2, —11)
>>>
>>> # case 3: When argument append is setting:
>>> mindspore.ops.diff (x, append=n)
Tensor (shape=[4], dtype=Inté64, value= [ 2, -1, 2, 11)
>>>
>>> # case 4: When input is 2-D dimensional tensor, compute forward difference along.
—different axis.
>>> x = mindspore.tensor ([[1, 2, 31, [3, 4, 511)
>>> mindspore.ops.diff (x, axis=0)
Tensor (shape=[1, 3], dtype=Int64, value=
[z, 2, 211)
>>> mindspore.ops.diff (x, axis=1)
Tensor (shape=[2, 2], dtype=Inté64, value=
(1, 11,
(1, 111)
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mindspore.ops.deg2rad
mindspore.ops.deg2rad (x)
Convert angles from degrees to radians element-wise.
Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([[90.0, -90.0], [180.0, -180.0], [270.0, -270.011)
>>> output = mindspore.ops.deg2rad (input)

>>> print (output)

[[ 1.5707964 -1.5707964]

[ 3.1415927 -3.1415927]

[ 4.712389 -4.712389 1]

mindspore.ops.digamma

mindspore.ops.digamma (input)
Computes the logarithmic derivative of the gamma function on input tensor.

P() = £ (M)

Warning: This is an experimental API that is subject to change or deletion.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:
GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor([1.5, 0.5, 9])
>>> output = mindspore.ops.digamma (input)
>>> print (output)

[ 0.03648992 -1.9635109 2.1406415 1

mindspore.ops.div

mindspore.ops.div (input, other, *, rounding_mode=None)
Divide the first input tensor by the second input tensor in floating-point type element-wise.

out; = input;/other;

Note:
» The two input tensors must be broadcastable.
* The two input tensors can not be bool type at the same time,

* The two input tensors comply with the implicit type conversion rules to make the data types consistent.

Parameters
e input (Union[Tensor, Number, bool])—The firstinput tensor.
e other (Union[Tensor, Number, bool])—The second input tensor.

Keyword Arguments

rounding _mode (str, optional)—Type of rounding applied to the result. Default None . Three types are defined as:

* None: the same as true division in Python or true_divide in NumPy.
* "floor": rounds the results of the division down, which is the same as floor division in Python or floor_divide in NumPy.
 "trunc": rounds the results of the division towards zero, which is the same as C-style integer division.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([ 3711, -1.9353, -

1815, -1.0111,

0. .4605, -0.2917],
0. .9805, -1.5923]
0.1062, 1.4581, .7759, -1.2344]
c. 0.1830, -0.0313, .1908, —-1.4757]
>>> other = mindspore.tensor ([ 0.8032, 0.2930, -0.8113, -0.2308])
>>> output = mindspore.ops.div (input, other)

’

= O O O

[,
[
[ ’
[~ 1)

(continues on next page)
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(continued from previous page)

>>> print (output)

[[-0.4620269 -6.605119 0.5676076 1.2638649 ]

[ 0.22597112 -3.4508533 -1.2085541 6.899047 ]

[ 0.13222112 4.97645 -0.95636636 5.348354 ]

[-0.22783864 -0.10682594 -1.4677677 6.3938475 11
>>> output = mindspore.ops.div (input, other, rounding mode='floor')
>>> print (output)

[[-1. -7. 0. 1.]
[ 0. -4. -2. 6.]
[ 0. 4. -1. 5.]
[-1. -1. -2. 6.]]

mindspore.ops.divide

mindspore.ops.divide (input, other, *, rounding_mode=None)

Alias for mindspore.ops.div() .
Supported Platforms:

Ascend GPU CPU

mindspore.ops.erf

mindspore.ops.erf (input)

Compute the Gauss error of input tensor element-wise.

X
2
erf(x) = ﬁfe_ﬂdt
0

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # The datatype of output will be float32 when datatype of input is in [inté64,.
—bool] (Datatype only supported on Ascend).

>>> input = mindspore.tensor([-1, 0, 1, 2, 3], mindspore.int64)

>>> mindspore.ops.erf (input)

Tensor (shape=[5], dtype=Float32, value= [-8.42700793e-01, 0.00000000e+00, 8.42700793e-01, _
—9.95322265e-01, 9.99977910e-011])
>>>

>>> # Otherwise output has the same dtype as the input.
>>> input = mindspore.tensor([-1, 0, 1, 2, 3], mindspore.float64)

(continues on next page)
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>>> mindspore.ops.erf (input)
Tensor (shape=[5], dtype=Float64, value= [-8.42700793e-01, 0.00000000e+00, 8.42700793e-01, _
—9.95322265e-01, 9.99977910e-011])

mindspore.ops.erfc

mindspore.ops.erfe (input)
Compute the complementary error function of input tensor element-wise.

X
2
erfc(x) =1 - ﬁ ‘0/ e dt

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # The datatype of output will be float32 when datatype of input is in [int64,.
—bool] (Datatype only supported on Ascend).

>>> input = mindspore.tensor([-1, 0, 1, 2, 3], mindspore.int64)

>>> mindspore.ops.erfc (input)

Tensor (shape=[5], dtype=Float32, wvalue= [ 1.84270079e+00, 1.00000000e+00, 1.57299207e-01, -
—4.67773498e-03, 2.20904970e-057)
>>>

>>> # Otherwise output has the same dtype as the input.

>>> input = mindspore.tensor([-1, 0, 1, 2, 3], mindspore.floaté64)

>>> mindspore.ops.erfc (input)

Tensor (shape=[5], dtype=Float64, wvalue= [ 1.84270079e+00, 1.00000000e+00, 1.57299207e-01, -
—4.67773498e-03, 2.20904970e-051])

mindspore.ops.erfinv

mindspore.ops.erfinv (input)
Compute the inverse error of input tensor element-wise.

It is defined in the range (-1, 1) as:

erfinv(erf(x)) =x
Parameters

input (Tensor) —The input tensor.

Returns
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Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> # When the “input’ is int8, intlé, int32, inté4, uint8 or bool, the return value type is.

—float32.

>>> input = mindspore.tensor ([0, 0.5, -0.9], mindspore.int64)

>>> mindspore.ops.erfinv (input)

Tensor (shape=[3], dtype=Float32, wvalue= [ 0.00000000e+00, 0.00000000e+00, 0.00000000e+0017)

>>> # Otherwise, the return value type is the same as the input type.

>>> input = mindspore.tensor ([0, 0.5, -0.9], mindspore.float32)

>>> mindspore.ops.erfinv (input)

Tensor (shape=[3], dtype=Float32, wvalue= [ 0.00000000e+00, 4.76936132e-01, -1.16308689e+001])

mindspore.ops.exp

mindspore.ops.exp (input)
Compute exponential of the input tensor element-wise.

out; = e*

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([0.0, 1.0, 3.0], mindspore.float32)
>>> output = mindspore.ops.exp (input)

>>> print (output)

[ 1. 2.7182817 20.085537]
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mindspore.ops.exp2

mindspore.ops.exp2 (input)
Compute base two exponential of the input tensor element-wise.

out; = 2nPui

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([0.0, 1.0, 3.0], mindspore.float32)
>>> output = mindspore.ops.exp2 (input)

>>> print (output)

[1. 2. 8.]

mindspore.ops.expm1

mindspore.ops.expml (input)
Compute exponential of the input tensor, then minus 1, element-wise.

out;j=e* -1

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([0.0, 1.0, 3.0], mindspore.float32)

>>> output = mindspore.ops.expml (input)
>>> print (output)
[ 0. 1.7182817 19.085537 1]
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mindspore.ops.floor

mindspore.ops.floor (input)
Rounds a tensor down to the closest integer element-wise.

out; = |input;]

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor (([1.1, 2.5, -1.5]))
>>> output = mindspore.ops.floor (input)

>>> print (output)

[ 1. 2. -2.]

mindspore.ops.floor_div
mindspore.ops.floor_div (x, y)
Alias for mindspore.ops. floor_divide () .
Supported Platforms:
Ascend GPU CPU

mindspore.ops.floor_divide

mindspore.ops.£floor_divide (input, other)
Compute element-wise division of input by other and floor the result.

If input and other have different data types, the implicit type conversion rules are followed. Inputs must be two tensors or one
tensor and one scalar. When the inputs are two tensors, their shapes must be broadcastable, and their data types cannot both be
bool simultaneously.

input;
other;

)

out; = floor(

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e input (Union[Tensor, Number, bool])—The firstinput tensor.
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e other (Union[Tensor, Number, bool])—The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1: Two tensors with boolean and integer data type.
>>> input = mindspore.tensor ([True, True, False])

>>> other = mindspore.tensor ([1, 2, 4])

>>> output = mindspore.ops.floor_divide (input, other)
>>> print (output)

[1 0 0]

>>>

>>> # case 2: One tensor and one scalar.

>>> input = mindspore.tensor ([1, 2, 4])

>>> other = mindspore.tensor(1.5)

>>> output = mindspore.ops.floor_divide (input, other)
>>> print (output)

[0. 1. 2.]

>>>

5

>>> # case 3: When inputs have different data types, type promotion rules are followed.

>>> input = mindspore.tensor([1l, 2, 4], mindspore.int32)

>>> other = mindspore.tensor([1.1, 2.5, -1.5], mindspore.float32)
>>> output = mindspore.ops.floor_divide (input, other)

>>> print (output)

[ 0. 0. =-3.]

mindspore.ops.floor_mod

mindspore.ops.floor_mod (x, y)
Compute the remainder of element-wise flooring division of first input by second input.

If two input have different data types, implicit type conversion rules are followed. Inputs must be two tensors or one tensor
and one scalar. When the inputs are two tensors, their shapes must be broadcastable, and their data types cannot both be bool

simultaneously.

out; = floor(x;//y;)

Warning:

 Data of input y should not be 0, or the maximum value of its dtype will be returned.

sandths in the mini form.
¢ Due to different architectures, the calculation results of this operator on NPU and CPU may be inconsistent.

« If shape is expressed as (D1, D2..., Dn), then D1*¥D2---*DN<=1000000,n<=8.

e When the elements of input exceed 2048, the accuracy of operator cannot guarantee the requirement of double thou-
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Parameters

* x(Union[Tensor, Number, bool])—The first input tensor.

e y(Union[Tensor, Number, bool])—The second input tensor.
Returns

Tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1: Two tensors with boolean and integer data type.
>>> input = mindspore.tensor ([True, True, False])
>>> other = mindspore.tensor([1, 2, 4])

>>> output = mindspore.ops.floor_mod (input, other)
>>> print (output)

[0 1 0]

>>>

>>> # case 2: One tensor and one scalar.

>>> input = mindspore.tensor ([1l, 2, 4])

>>> other = mindspore.tensor (1.5)

>>> output = mindspore.ops.floor_mod (input, other)
>>> print (output)

[1. 0.5 1. ]

>>>

>>> # case 3: When inputs have different data types, type promotion rules are followed.

>>> input = mindspore.tensor([1, 2, 4], mindspore.int32)

>>> other = mindspore.tensor([1.1, 2.5, -1.5], mindspore.float32)
>>> output = mindspore.ops.floor_mod (input, other)

>>> print (output)

[ 1. 2. -0.5]

mindspore.ops.float_power

mindspore.ops.float_power (input, exponent)

Computes the first input to the power of the second input. For the real number type, cast input and exponent to mindspore.float64

to calculate.

Note: Currently, complex type calculation is not supported.

Parameters

e input (Union[Tensor, Number])—The firstinput.

¢ exponent (Union[Tensor, Number])—The second input, if the first input is Number, it must be a Tensor.

Returns

Tensor whose data type is mindspore.float64.
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Supported Platforms:
GPU CPU

Examples

>>> import mindspore

>>> # case 1: When exponent is scalar:

>>> input = mindspore.tensor([-1.5, 0., 2.1)

>>> output = mindspore.ops.float_power (input, 2)
>>> print (output)

[2.25 0. 4. ]

>>>

>>> # case 2: When exponent is a tensor:

>>> exponent = mindspore.tensor ([0, 1, 2])

>>> output = mindspore.ops.float_power (input, exponent)
>>> print (output)

[1. 0. 4.]

mindspore.ops.fmax

mindspore.ops . fmax (input, other)
Compute the maximum of input tensors element-wise.

output; = max(x1;,x2;)

Note:
* Support implicit type conversion and type promotion.
* Shapes of input and other should be able to broadcast.

* If one of the elements to be compared is NaN, another element is returned.

Parameters

e input (Tensor) —The first input.

e other (Tensor) —The second input.
Returns

Tensor

Supported Platforms:

CPU
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Examples

>>>
>>>
>>>
>>>
>>>

[4.

import mindspore

x1 = mindspore.tensor([1.0, 5.0, 3.0], mindspore.float32)
x2 mindspore.tensor([4.0, 2.0, 6.0], mindspore.float32)
output = mindspore.ops.fmax(xl, x2)

print (output)

5. 6.]

mindspore.ops.fmod

mindspore.ops . fmod (input, other)
Compute the remainder of element-wise division of first input by the second input.

Support broadcasting and type promotion.

out = input — n * other

Where n is input /other with its fractional part truncated. The returned value has the same sign as input and is less than other in
magnitude.

Parameters

e input (Union[Tensor, Number])—the dividend.

e other (Union[Tensor, Number])—the divisor.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> # case 1: When other is scalar:

>>> input = mindspore.tensor([-3., -2, -1, 3, 4, 5])
>>> output = mindspore.ops.fmod (input, 2)

>>> print (output)

[-1 0. -1. 1. 0. 1.]

>>>

>>> # case 2: When other is a tensor:

>>>
>>>
>>>

other = mindspore.tensor([-1., 1, 2, 2.5, 1.5, 1.7])
output = mindspore.ops.fmod (input, other)
print (output)

0, =i 0.5 1 1.5999999]
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mindspore.ops.frac

mindspore.ops.frac(x)

Return the fractional part of each element in the input tensor.

Parameters
x (Tensor) —The input tensor.
Returns

Tensor
Supported Platforms:
Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor([2,

>>> output = mindspore.ops.frac (input)

>>> print (output)
[ O. 0.19999981 -0.5

mindspore.ops.gcd

mindspore.ops.ged (input, other)

Computes greatest common divisor of input tensors element-wise.

Support broadcasting and type promotion. Data types should be one of: int16 (supported when using the Ascend backend, Graph
mode is only supported when the graph compilation level is O0), int32, int64.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e input (Tensor) —The first input tensor.

* other (Tensor) —The second input tensor.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> input = mindspore.tensor([7, 8, 91)

>>> other = mindspore.tensor ([14, 6, 121])

>>> mindspore.ops.gcd(input, other)

Tensor (shape=[3], dtype=Int64, value= [7, 2, 3])

mindspore.ops.hypot
mindspore.ops.hypot (input, other)
Given the legs of a right triangle, return its hypotenuse, element-wise.

Support broadcasting and type promotion.

out; = ,/inputiz + otherl.2

Parameters

e input (Tensor) —The first input tensor.

* other (Tensor) —The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([3., 5., 7.1)

>>> other mindspore.tensor ([4., 12., 24.1])
>>> output = mindspore.ops.hypot (input, other)
>>> print (output)

[ 5. 13. 25.]

mindspore.ops.igamma

mindspore.ops.igamma (input, other)
Calculates lower regularized incomplete Gamma function.

If we define input as a and other as x, the lower regularized incomplete Gamma function is defined as:
P(a,x) = Gamma(a,x)/Gamma(a) =1 - Q(a,x)
where

X
Gamma(a,x) = / 1“Lexp dt
0

is the lower incomplete Gamma function.
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Above Q(a, x) is the upper regularized complete Gamma function.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

e input (Tensor) —The first input tensor.

* other (Tensor) —The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([2.0, 4.0, 6.0, 8.0])
>>> other = mindspore.tensor([2.0, 3.0, 4.0, 5.0])
>>> output = mindspore.ops.igamma (input, other)
>>> print (output)

[0.5939941 0.35276785 0.21486954 0.13337176]

mindspore.ops.igammac

mindspore.ops.igammac (input, other)
Calculates upper regularized incomplete Gamma function.

If we define input as a and other as x, the upper regularized incomplete Gamma function is defined as:

Q(a,x) = Gamma(a,x)/Gamma(a) =1 — P(a,x)
where
Gamma(a,x) = / 1 Lexp(—t)dt
X

is the upper incomplete Gama function.

Above P(a, x) is the lower regularized incomplete Gamma function.

Warning: This is an experimental API that is subject to change or deletion.

Parameters

¢ input (Tensor) —The first input tensor.

* other (Tensor) —The second input tensor.
Returns

Tensor
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Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([2.0, 4.0, 6.0, 8.01])
>>> other = mindspore.tensor([2.0, 3.0, 4.0, 5.0])
>>> output = mindspore.ops.igammac (input, other)
>>> print (output)

[0.40600574 0.6472322 0.78513044 0.8666282 ]

mindspore.ops.imag

mindspore.ops.imag (input)
Return a new tensor containing imaginary value of the input tensor, element-wise. If element in the input tensor is real, it will
return zero.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor ([0.22+0.3511j, -0.55-0.67967j, -1.92-0.033j, -0.38-0.299171])
>>> output = mindspore.ops.imag (input)

>>> print (output)

[ 0.3511 -0.6796 -0.033 -0.2991]

mindspore.ops.i0

mindspore.ops.1i0 (input)
For details, please refer to mindspore.ops.bessel 10 (). The parameter input of the current interface is the same as the
parameter x of the reference interface.

Supported Platforms:

GPU CPU
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mindspore.ops.inv

mindspore.ops.inv (x)
Computes Reciprocal of input tensor element-wise.

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> input = mindspore.tensor ([0.25, 0.4, 0.31, 0.52])

>>> output = mindspore.ops.inv (input)
>>> print (output)
[4. 2.5 3.2258065 1.923077 ]

mindspore.ops.invert

mindspore.ops.invert (x)
Flip all bits of input tensor element-wise. For example, 01010101 becomes 10101010.

out; =~ Xx;

Parameters
x (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> mindspore.ops.invert (mindspore.tensor ([25, 4, 13, 9], mindspore.intl6))
Tensor (shape=[4], dtype=Intl6, value= [-26, -5, =14, -10])

2.2. Mathematical Functions 485



MindSpore APl Documentation, Release r2.6.0

mindspore.ops.lcm
mindspore.ops.lcm (input, other)
Computes least common multiplier of input tensors element-wise.
Support broadcast, support implicit type conversion and type promotion.
Parameters
e input (Tensor) —The first input tensor.
* other (Tensor) —The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> mindspore.ops.lcm(mindspore.tensor([7, 8, 9]), mindspore.tensor([14, 6, 12]))
Tensor (shape=[3], dtype=Int64, value= [14, 24, 36])

mindspore.ops.ldexp

mindspore.ops.ldexp (x, other)
Multiplies input tensor by 2°/%¢" element-wise.
Typically this function is used to construct floating point numbers by multiplying mantissas in x with integral powers of two created
from the exponents in other:

out; = x; * (20theri)

Parameters

¢ x (Tensor)—Mantissas tensor.

e other (Tensor) —Exponents tensor, typically integers.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore
>>> x = mindspore.tensor([1.], mindspore.float32)
>>> other = mindspore.tensor([1, 2, 3, 4], mindspore.int32)
>>> out = mindspore.ops.ldexp(x, other)
>>> print (out)
[ 2. 4. 8. 16.]
>>> x = mindspore.tensor([[1.], [2]], mindspore.float32)
>>> other = mindspore.tensor ([[1.], [2]], mindspore.int32)
>>> out = mindspore.ops.ldexp(x, other)
>>> print (out)
[[2.]
[8.11

mindspore.ops.lerp

mindspore.ops.lerp (input, end, weight)
Does a linear interpolation of two tensors input and end based on a float or tensor weight.

output; = input; + weight; = (end; — input;)

Note:
* The shapes of input and end must be broadcastable.
* If weight is a tensor, then the shapes of weight , start , and end must be broadcastable.

* On the Ascend platform, if weight dtype is float, the type of input and end need to be float32.

Parameters

e input (Tensor) —The tensor with the starting points.

* end (Tensor) —The tensor with the ending points.

e weight (Union[float, Tensor])—The weight for the interpolation formula.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

2.2. Mathematical Functions 487


https://docs.python.org/library/functions.html#float

MindSpore APl Documentation, Release r2.6.0

Examples

>>> import mindspore

>>> start = mindspore.tensor([l., 2., 3., 4.]
>>> end = mindspore.tensor([10., 10., 10., 10
>>> output = mindspore.ops.lerp(start, end, O
>>> print (output)

[5.5 6. 6.5 7. 1

>>> output = mindspore.ops.lerp(start, end, mindspore.tensor([0.5, 0.5, 0.5, 0.5], mindspore.

, mindspore.float32)
. mindspore.float32)

1,
5)

—~float32))
>>> print (output)
[5.5 6. 6.5 7. ]

mindspore.ops.log

mindspore.ops.log (input)
Compute the natural logarithm of the input tensor element-wise.

Yi = 1Oge (-xi)

Warning: If the input value of operator Log is within the range (0, 0.01] or [0.95, 1.05], the output accuracy may be affacted.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([1.0, 2.0, 4.0], mindspore.float32)
>>> output = mindspore.ops.log(x)

>>> print (output)

[0. 0.6931472 1.3862944]

mindspore.ops.log2

mindspore.ops.log2 (input)
Compute the logarithm to the base 2 of the input tensor element-wise.

yi = logy (input;)
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Warning: If the input value of operator log2 is within the range (0, 0.01] or [0.95, 1.05], the output accuracy may be affected.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([2, 4, 8], mindspore.floatl6)
>>> output = mindspore.ops.log2 (x)

>>> print (output)

[1. 2. 3.]

mindspore.ops.log10

mindspore.ops.loglO (input)
Compute the logarithm to the base 10 of the input tensor element-wise.

yi = logy(input;)

Warning: If the input value of operator logl0 is within the range (0, 0.01] or [0.95, 1.05], the output accuracy may be
affected.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:
Ascend GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor([2, 4, 10], mindspore.floatl6)
>>> output = mindspore.ops.logl0 (x)

>>> print (output)

[0.301 0.602 1. ]

mindspore.ops.log1p

mindspore.ops.loglp (input)
Compute the natural logarithm of (tensor + 1) element-wise.

out; =log, (input; + 1)

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([1.0, 2.0, 4.0], mindspore.float32)
>>> output = mindspore.ops.loglp (x)

>>> print (output)

[0.6931472 1.0986123 1.609438 ]

mindspore.ops.logaddexp

mindspore.ops.logaddexp (input, other)
Computes the logarithm of the sum of exponentiations of the inputs. This function is useful in statistics where the calculated
probabilities of events may be too small (exceed the range of normal floating point numbers).

out; = log(exp(input;) + exp(other;))

Parameters
e input (Tensor) —The input tensor.
e other (Tensor) —The input tensor.
Returns

Tensor.

Supported Platforms:

Ascend GPU CPU
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Examples

>>> import mindspore

>>> x1 = mindspore.tensor([1l, 2, 3], mindspore.floatl6)
>>> x2 mindspore.tensor (2, mindspore.floatl6)

>>> output = mindspore.ops.logaddexp (x1l, x2)

>>> print (output)

[2.312 2.693 3.312]

mindspore.ops.logaddexp2

mindspore.ops.logaddexp2 (input, other)
Computes the logarithm of the sum of exponentiations in base of 2 of the inputs.

out; = log2(2inputi + 201her,-)

Parameters
e input (Tensor) —The input tensor.
* other (Tensor) —The input tensor.
Returns

Tensor.

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x1 = mindspore.tensor([1l, 2, 3], mindspore.floatl6)
>>> x2 = mindspore.tensor (2, mindspore.floatl6)

>>> output = mindspore.ops.logaddexp2 (x1, x2)

>>> print (output)

[2.586 3. 3.586]

mindspore.ops.logical_and

mindspore.ops.logical_and (input, other)
Compute the "logical AND" of two tensors element-wise.

out; = input; A other;

Note:
* Broadcasting is supported.

* Support implicit type conversion.

Parameters
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e input (Union([Tensor, bool])—The firstinput.

e other (Union[Tensor, bool])—The second input.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor ([True, False,

True], mindspore.bool_)

>>> y = mindspore.tensor ([True, True, False], mindspore.bool_)
>>> output = mindspore.ops.logical_and(x, V)

>>> print (output)
[ True False False]

>>> x = mindspore.tensor (1, mindspore.bool_)
>>> y = mindspore.tensor (0, mindspore.bool_)
>>> output = mindspore.ops.logical_and(x, V)

>>> print (output)

False
>>> x = True
>>> y = mindspore.tensor (0, mindspore.bool_)

>>> output = mindspore.ops.logical_and(x, V)

>>> print (output)

False

>>> x = True

>>> y = mindspore.tensor ([True, False],

mindspore.bool_)

>>> output = mindspore.ops.logical_and(x, V)

>>> print (output)
[True False]

mindspore.ops.logical_not

mindspore.ops.logical_not (input)

Compute the "logical NOT" of the input tensor element-wise.

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

out; = —input;
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Examples

>>> import mindspore

>>> x = mindspore.tensor ([True, False, True], mindspore.bool_)
>>> output = mindspore.ops.logical_not (x)

>>> print (output)

[False True False]

mindspore.ops.logical_or

mindspore.ops.logical_or (input, other)
Compute the "logical OR" of two tensors element-wise.

out; = input; Vv other;

Note:
* Broadcasting is supported.

* Support implicit type conversion.

Parameters

e input (Union[Tensor, bool])—The first input.

e other (Union[Tensor, bool])—The second input.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor ([True, False, True], mindspore.bool_)
>>> y = mindspore.tensor ([True, True, False], mindspore.bool_)
>>> output = mindspore.ops.logical_or(x, V)

>>> print (output)

[ True True True]

>>> x = mindspore.tensor (1, mindspore.bool_)

>>> y = mindspore.tensor (0, mindspore.bool_)

>>> output = mindspore.ops.logical_or(x, vy)

>>> print (output)

True

>>> x = True

>>> y = mindspore.tensor (0, mindspore.bool_)
>>> output = mindspore.ops.logical_or(x, V)
>>> print (output)

True

(continues on next page)
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>>> x = True
>>> vy

>>> output = mindspore.ops.logical_or(x, V)
>>> print (output)
[True True]

mindspore.ops.logical_xor

mindspore.ops.logical_xor (input, other)

Compute the "logical XOR" of two tensors element-wise.

mindspore.tensor ([True, False], mindspore.bool_)

out; = input; ® other;

(continued from previous page)

Note:
* Broadcasting is supported.

* Support implicit type conversion.

Parameters

e input (Tensor) —The first input tensor.

* other (Tensor) —The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor ([True, False, True],
>>> y = mindspore.tensor ([True, True, False],
>>> output = mindspore.ops.logical_xor(x, V)
>>> print (output)

[False True True]

>>> x = mindspore.tensor (1, mindspore.bool_)
>>> y = mindspore.tensor (0, mindspore.bool_)
>>> output = mindspore.ops.logical_xor(x, y)
>>> print (output)

True

>>> x = True

>>> y = mindspore.tensor (0, mindspore.bool_)
>>> output = mindspore.ops.logical_xor(x, V)
>>> print (output)

True
>>> x

True

mindspore.bool_)
mindspore.bool_)

>>> y = mindspore.tensor ([True, False], mindspore.bool_)

(continues on next page)
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(continued from previous page)

>>> output = mindspore.ops.logical_xor (x, V)
>>> print (output)
[False True]

mindspore.ops.logit

mindspore.ops.logit (input, eps=None)
Calculate the logit of a tensor element-wise.

The formula is defined as:

i =ln(:L)
input; if epsis None
eps if input; < eps
input; if eps < input; <1 —eps
1—eps if input; > 1—eps
Parameters

* input (Tensor) —The input tensor.

e eps (float, optional)—The epsilon for input clamp bound. If eps is not None, the input clamp bound is defined
as [eps, 1-eps], otherwise, the input is not clamped. Default None .

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([0.1, 0.2, 0.3], mindspore.float32)
>>> output = mindspore.ops.logit (x, eps=le-5)

>>> print (output)

[-2.1972246 -1.3862944 -0.8472978]

mindspore.ops.mul

mindspore.ops.mul (input, other)
Multiplies two tensors element-wise.

out; = input; * other;

Note:
* When the two inputs have different shapes, they must be able to broadcast to a common shape.

* The two inputs can not be bool type at the same time, [True, Tensor(True, bool_), Tensor(np.array([True]), bool_)] are all
considered bool type.
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* Support implicit type conversion and type promotion.

Parameters

e input (Union[Tensor, number.Number, bool])—The firstinput.

e other (Union[Tensor, number.Number, bool])—The second input.

Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> # case 1: The shape of two inputs are different

>>> import mindspore

>>> x = mindspore.tensor([1.0, 2.0, 3.0], mindspore.float32)
>>> output = mindspore.ops.mul (x, 100)

>>> print (output)

[100. 200. 300.]

>>> # case 2: The shape of two inputs are the same

>>> import mindspore

>>> x = mindspore.tensor([1.0, 2.0, 3.0], mindspore.float32)
>>> y = mindspore.tensor([4.0, 5.0, 6.0], mindspore.float32)
>>> output = mindspore.ops.mul (x, Vy)

>>> print (output)

[ 4. 10. 18.]

mindspore.ops.multiply

mindspore.ops.multiply (input, other)

Alias for mindspore.ops.asinh ().
Supported Platforms:

Ascend GPU CPU

mindspore.ops.mvigamma

mindspore.ops.mvlgamma (input, p)
Compute the multivariate log-gamma function with dimension p element-wise. The mathematical calculation process of Mvl-

gamma is shown as follows:

p

log(I", (input)) = C + Z log(T(input — %))
i=1

where C = log(m) X % and I'(+) is the Gamma function.

Parameters
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e input (Tensor) —The input tensor of the multivariate log-gamma function, And the value of any element in input
must be greater than (p — 1)/2.

* p (int)—The number of dimensions. And the value of p must be greater than or equal to 1.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore
>>> x = mindspore.tensor([[3, 4, 5], [4, 2, 6]], mindspore.float32)
>>> y = mindspore.ops.mvlgamma (x, p=3)
>>> print (y)
[[2.694925 5.402975 9.140645]
[5.402975 1.596312 13.64045]]

mindspore.ops.neg

mindspore.ops.neg (input)
Returns a tensor with negative values of the input tensor element-wise.

out; = —input;

Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([1l, 2, -1, 2, 0, -3.5], mindspore.float32)
>>> output = mindspore.ops.neg(input)

>>> print (output)

[=l, =2, 1. -2. 0. 3.5]
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mindspore.ops.negative

mindspore.ops.negative (input)
Alias for mindspore.ops.neqg() .

Supported Platforms:
Ascend GPU CPU

mindspore.ops.nextafter

mindspore.ops.nextafter (input, other)

Returns the next representable floating-point value after input towards other element-wise.

out; =

if input; < other;

if input; > other;

if input; = other;

input; + eps,
input; —eps,
input;,

Where eps is the smallest representable increment value for the input tensor's dtype.

For more detailed information, refer to A Self Regularized Non-Monotonic Neural Activation Function.

Parameters

e input (Tensor) —The first input tensor.

¢ other (Tensor) —The second input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> input = mindspore.tensor([0.0], mindspore.float32)
>>> other = mindspore.tensor([0.1], mindspore.float32)

>>> output = mindspore.ops.nextafter (input,
>>> print (output)
[1.e-45]
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mindspore.ops.polar

mindspore.ops.polar (abs, angle)
Converts polar coordinates to Cartesian coordinates.
Returns a complex tensor, its elements are Cartesian coordinates constructed with the polar coordinates which is specified by radial
distance abs and polar angle angle.

yi = abs; % cos(angle;) + abs;  sin(angle;) * j

Parameters
e abs (Tensor, float)—Radial distance.
* angle (Tensor, float)—Polar angle.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> import numpy as np

>>> abs = mindspore.tensor([1, 2], mindspore.float32)

>>> angle = mindspore.tensor([np.pi / 2, 5 * np.pi / 4], mindspore.float32)
>>> output = mindspore.ops.polar (abs, angle)

>>> print (output)

[ -4.3711388e-08+1.7 -1.4142137e+00-1.41421347]

mindspore.ops.polygamma

mindspore.ops.polygamma (n, input)
Computes the n-th derivative of the polygamma function on input.

4@
dx (@

y @ (x) = ¥ (x)

where ¢ (x) is the digamma function.

Parameters
* n (Tensor) —The order of the polygamma function.
e input (Tensor) —The input tensor.

Returns

Tensor

Supported Platforms:
GPU CPU
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Examples

>>> import mindspore

>>> x = mindspore.tensor([3.14, -2.71], mindspore.float64)
>>> a mindspore.tensor (1, mindspore.int64)

>>> output = mindspore.ops.polygamma(a, Xx)

>>> print (output)

[ 0.37446456 15.49884838]

mindspore.ops.positive
mindspore.ops.positive (input)
Return self tensor.
Parameters
input (Tensor) —The input tensor.
Returns

Tensor

Supported Platforms:

Ascend GPU CPU

Examples

>>> import mindspore

>>> x = mindspore.tensor([-5.0, 1.5, 3.0, 