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(57) Abstract: The present invention provides a discrete data representation supported device for executing forward operation of an
artificial neural network, comprising an instruction cache unit, a controller unit, a data access unit, an interconnection module, a
master operation module, a plurality of slave operation modules, a discrete data operation module, and a continuous discrete conver -
sion module. By means of the device, the forward operation of a multi-layer artiticial neural network supporting discrete data repres -
entation can be implemented. Data, such as a weight value and a neuron, in the forward operation process can be represented in a
discrete form. For example, -1, -1/2, 0, 1/2, and 1 are discontinuous data. A module for supporting discrete data operation is
provided. Different bitwise operations, such as data Exclusive-OR and NOT, are used according to values of discrete data to replace
basic operations, such as multiplication and addition, of continuous data. A module for converting continuous data into discrete data
is provided. The device is provided for supporting batch normalization operation.
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