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Design Principles

@ Deferred Execution: The construction and execution of graph are
separated, and the graph execution is delayed.

@ Primitive OP: OP is the basic computation unit.
@ Abstract Accelerator: Support CPU, GPU, and ASIC.
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@ Dataflow Graph
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Graph = Set{ OP} + Set{Tensor}
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Compute Gradients

Optimizer: Compute Gradients

class Optimizer(object):
def minimize(self, loss, var_list=None, global_step=None):
grads_and_vars = self.compute_gradients(
loss, var_list=var_list)
return self.apply_gradients(
grads_and_vars,
global_step=global_step)

def compute_gradients(loss, var_list):
grads = gradients(loss, var_list, grad)
return list(zip(grads, var_list))

def gradients(loss, var_list, grads=1):
ops_and_grads = {}
for op in reversed_graph(loss).topological_sort():
grad = op.grad_fn(grad)
ops_and_grads[op] = grad
return [ops_and_grads.get(var) for var in var_list]
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Gradient Function

@ops.RegisterGradient("op_name")
def grad_func(op, grad):

op

return cons_grad_subgraph(op, grad)

()/17)’2; "'7ym) = f(Xl,XQ, -~~aXn)
(8L/6X1) aL/anv ceey aL/aXn) - g (X].)XQ) "')Xl’l; BL/B)/U aL/ayQ, ccey 8[/8)/”)

Guangcong Liu (ZTE) TensorFlow Internals 2017.11 36/44



Model Training
ooe

Compute Gradients

Example: Square

@ops.RegisterGradient("Square™)
def SquareGrad(op, grad):
X = op.inputs[@]
with ops.control_dependencies([grad.op]):
return grad * (2.0 * x)
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Apply Gradients

def apply_gradients(grads_and_vars, learning_rate):
for (grad, var) in grads_and_vars:
apply_gradient_descent(learning_rate, grad, var)
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