LO.Db
dim=[ 1 16 64 64]

read_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([ 1, 16, 32, 32], dtype=int32))

write_rect=None

->params

->params

update_LO0.Db

result_dim=[ 1 16 64 64]
dist_result=Rect(array([ 0, 0, 32, 0], dtype=int32), array([ 1, 16, 32, 32], dtype=int32))

->params

->params

read_rect=Rect(array([0], dtype=int32), array([1], dtype=int32))

/

LO.a
dim=[1]

write_rect=None

LO.filterA

result_dim=[256 16 64 64]
dist_result=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))

output->

L1.W
dim=[16 4 416 10 10 28 28]
read_rect=Rect(array([ 0, 0, 0, 0, 0, 0, 14, 0], dtype=int32), array([16, 4, 4, 16, 10, 10, 14, 14], dtype=int32))
write_rect=None

>filters

Ll.filter

result_dim=[256 16 112 112]

dist_input=Rect(array([ 0, 0, 28, 0], dtype=int32), array([256, 16, 36, 36], dtype=int32))
dist_filters=Rect(array([ 0, 0, 0, 0, 0, 0O, 14, 0], dtype=int32), array([16, 4, 4, 16, 10, 10, 14, 14], dtype=int32))
dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

output->

read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([ 1, 16, 56, 56], dtype=int32))

Ll.a

dim=[1]

read_rect=Rect(array([0], dtype=int32), array([1], dtype=int32))
write_rect=None

L1l.Db
dim=[ 1 16 112 112]

write_rect=None

read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

Ll.filter.output
dim=[256 16 112 112]

->params

->Input

Ll.filterA

result_dim=[256 16 112 112]
dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

utput->

Ll.filterA.output

dim=[256 16 112 112]
read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

N

->input

Ll1.filterNL

result_dim=[256 16 112 112]
dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

utput->

classifier.weightsl
dim=[3034 16 112 112]

read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([3034, 16,
write_rect=None

Ll.filterNL.output

dim=[256 16 112 112]
read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

56, 56], dtype=int32))

->input ->weights

classifier.linearl

read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
write_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([ 256, 3034, 1, 1], dtype=int32))

output->

classifier.linearl.output
dim=[ 256 3034 1 1]

read_rect=Rect(array([64, 0, 0, 0], dtype=int32), array([ 64, 3034, 1, 1], dtype=int32))

write_rect=Rect(array([0, O, 0, 0], dtype=int32), array([ 256, 3034, 1, 1], dtype=int32))

classifier.softmax.output
dim=[111 1]

read_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([1, 1, 1, 1], dtype=int32))

write_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([1, 1, 1, 1], dtype=int32))

<::::::::classifier.softmax.output.grad.set_zeréi:::::::>

> ->1nput

->weights

>a

->input

output->

->output delta->

classifier.softmax.output.grad
dim=[111 1]

read_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([0, 0, 0, 0], dtype=int32))

write_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([0, 0, 0, 0], dtype=int32))

<::::::::classifier.linearl.output.grad.set_zeréi:::::::>

->output.delta

classifier.softmax.grad

result_dim=[1 11 1]

output->
dist_result=Rect(array([64, 0, 0, 0], dtype=int32), array([ 64, 3034, 1, 1], dtype=int32))

input.delta->

data.labels_output
dim=[256 1 1 1]

->input ->labels

classifier.softmax

result_dim=[111 1]
dist_result=Rect(array([0, 0, 0, 0], dtype=int32), array([1, 1, 1, 1], dtype=int32))

output-> robability->

classifier.softmax.probability

dim=[256, 3034, 1, 1]
read_rect=Rect(array([64, 0, 0, 0], dtype=int32), array([ 64, 3034, 1, 1], dtype=int32))
write_rect=Rect(array([64, 0, 0, 0], dtype=int32), array([ 64, 3034, 1, 1], dtype=int32))

->input ->probability

classifier.evaluate
result_dim=[4 11 1]

->probability \ ->params utput->

classifier.evaluate.ouptut
dim=[4 11 1]

>input

classifier.evaluate.accuracy
result_dim=1

classifier.linearl.output.grad
dim=[ 256 3034 1 1]

<:::::::§}assifier.weightsl.grad.set_ze%§:::::::>

set_zegg:::::::>

read_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([ 256, 3034, 1, 1], dtype=int32))
write_rect=Rect(array([64, 0, 0, 0], dtype=int32), array([ 64, 3034, 1, 1], dtype=int32))

<:::::::Eg.filterNL.output.grad.

->output.delta ->

classifier.linearl.grad

read_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([ 256, 3034, 1, 1], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

output-p output->

input.delta-> weights.delta->

classifier.weightsl.grad

Ll.filterNL.output.grad

read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

->output.delta ->gradient

dim=[256 16 112 112] Q filterA r ~ 1> dim=[3034 16 112 112]
) te -output.grad.set_zero read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([3034, 16, 56, 56], dtype=int32))

write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([3034, 16, 56, 56], dtype=int32))

update_W1

Ll.filterNL.grad
result_dim=[3034 16 112 112]

result_dim=[256 16 112 112]
dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

output->

dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([3034, 16, 56,

56], dtype=int32))

input.delta->

Ll.filterA.output.grad

dim=[256 16 112 112]
read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

read_rect=Rect(array([0], dtype=int32), array([1], dtype=int32))
write_rect=Rect(array([0], dtype=int32), array([1], dtype=int32))

->output.delta

Ll.filterA.grad
output-> result_dim=[256 16 112 112]

output->
dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
a.delta-> b.delta-> input.delta->
Ll.a.grad Ll.b.grad
dim=[1] dim=[ 1 16112 112] @ . grad .set Z@l’)

read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([ 1, 16, 56, 56], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([ 1, 16, 56, 56], dtype=int32))

->gradient ->gradient

dist_result=Rect(array([0], dtype=int32), array([1], dtype=int32))

update_L1.Db

result_dim=[ 1 16 112 112]
dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([ 1, 16, 56, 56], dtype=int32))

update_Ll.a

result_dim=[1]

output->

<::::E§:§.grad.

->gradient

L1.W.grad
dim=[16 4 416 10 10 28 28]
read_rect=Rect(array([ 0, 0, 0, 0, 0, 0, 14, 0], dtype=int32), array([16, 4, 4, 16, 10, 10, 14, 14], dtype=int32))
write_rect=Rect(array([ 0, 0, 0, 0, 0, 0, 14, 0], dtype=int32), array([16, 4, 4, 16, 10, 10, 14, 14], dtype=int32))

->gradient

update_L1.W

result_dim=[16 4 4 16 10 10 28 28]
dist_result=Rect(array([ 0, 0, 0, 0, 0, 0, 14, 0], dtype=int32), array([16, 4, 4, 16, 10, 10, 14, 14], dtype=int32))

->output.delta

output->

Ll.filter.output.grad
dim=[256 16 112 112]
read_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))
write_rect=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

filters.delta->

<:::::::§§.filterA.output.grad.set_ze%gi::::::>

dist_result=Rect(array([ 0, 0, 21, 0], dtype=int32), array([256, 1, 20, 21], dtype=int32))

read_rect=Rect(array([64, 0, 0, 0], dtype=int32), array([64, 1, 1, 1], dtype=int32))
write_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([256, 1, 1, 1], dtype=int32))

dist_result=Rect(array([0, 0, 0, 0], dtype=int32), array([4, 1, 1, 1], dtype=int32))

read_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([4, 1, 1, 1], dtype=int32))
write_rect=Rect(array([0, O, 0, 0], dtype=int32), array([4, 1, 1, 1], dtype=int32))

<:::::::E£.filter.output.grad.set_zeg§:::::::>

data
result_dim=[256 1 41 41]

raw_data->

LO.W

data.raw_output
dim=[16 4 4 110 10 16 16]

dim=[256 1 41 41]
read_rect=Rect(array([ 0, 0, 16, 0], dtype=int32), array([256, 1, 24, 24], dtype=int32)) read_rect=Rect(array([0, 0, 0, 0, 0, 0, 8, 0], dtype=int32), array([16, 4, 4, 1, 10, 10, 8, 8], dtype=int32))
write_rect=Rect(array([0, 0, 0, 0], dtype=int32), array([256, 1, 41, 41], dtype=int32)) write_rect=None
->input ->filters
LO.filter
result_dim=[256 16 64 64]
dist_input=Rect(array([ 0, 0, 16, 0], dtype=int32), array([256, 1, 24, 24], dtype=int32))
dist_filters=Rect(array([0, 0, O, 0, 0, 0, 8, 0], dtype=int32), array([16, 4, 4, 1, 10, 10, 8, 8], dtype=int32))
dist_result=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
utput->
LO.filter.output
dim=[256 16 64 64]
read_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
write_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
LO.filterA.output
dim=[256 16 64 64]
read_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
write_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
->input
LO.filterNL
result_dim=[256 16 64 64]
dist_result=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
utput->
LO.filterNL.output
dim=[256 16 64 64]
read_rect=Rect(array([ 0, 0, 28, 0], dtype=int32), array([256, 16, 36, 36], dtype=int32))
write_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
labels->
->labels
->filters  |>input  |>input ->input ->input ->filters
->output ->params

<:::::::§§.filterNL.output.grad.set_ze%§:::::::>

->output.delta

Ll.filter.grad
result_dim=[256 16 112 112]

dist_input=Rect(array([ 0, 0, 28, 0], dtype=int32), array([256, 16, 36, 36], dtype=int32))
dist_filters=Rect(array([ 0, 0, 0, 0, 0, 0O, 14, 0], dtype=int32), array([16, 4, 4, 16, 10, 10, 14, 14], dtype=int32))
dist_result=Rect(array([ 0, 0, 56, 0], dtype=int32), array([256, 16, 56, 56], dtype=int32))

input.delta->

LO.filterNL.output.grad
dim=[256 16 64 64]
read_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
write_rect=Rect(array([ 0, 0, 28, 0], dtype=int32), array([256, 16, 36, 36], dtype=int32))

->output.delta

LO.filterNL.grad
result_dim=[256 16 64 64]
dist_result=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256,

output->

16, 32, 32], dtype=int32))

input.delta->

LO.filterA.output.grad

dim=[256 16 64 64]
read_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
write_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))

LO.filterA.grad

<::::::E§.filter.output.grad.set_zeg§:::::::>

output->

output-> output-> result_dim=[256 16 64 64]

dist_result=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))

b.delta-> a.delta->

input.delta->

LO.b.grad LO.a.grad
dim=[ 1 16 64 64]

read_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([ 1, 16, 32, 32], dtype=int32))
write_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([ 1, 16, 32, 32], dtype=int32))

dim=[1]
read_rect=Rect(array([0], dtype=int32), array([1], dtype=int32))
write_rect=Rect(array([0], dtype=int32), array([1], dtype=int32))

->gradient

update_LO0O.a
result_dim=[1]
dist_result=Rect(array([0], dtype=int32), array([1], dtype=int32))

LO.filter.output.grad
dim=[256 16 64 64]
read_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))
write_rect=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))

->output.delta

LO.filter.grad
result_dim=[256 16 64 64]
dist_input=Rect(array([ 0, 0, 16, 0], dtype=int32), array([256, 1, 24, 24], dtype=int32))

dist_filters=Rect(array([0, 0, 0, 0, 0, 0, 8, 0], dtype=int32), array([16, 4, 4, 1, 10, 10, 8, 8], dtype=int32))
dist_result=Rect(array([ 0, 0, 32, 0], dtype=int32), array([256, 16, 32, 32], dtype=int32))

ilters.delta->

LO.W.grad
dim=[16 4 4 110 10 16 16]
read_rect=Rect(array([0, 0, 0, 0, 0, 0, 8, 0], dtype=int32), array([16, 4, 4, 1, 10, 10, 8, 8], dtype=int32))
write_rect=Rect(array([0, 0, 0, 0, 0, 0, 8, 0], dtype=int32), array([16, 4, 4, 1, 10, 10, 8, 8], dtype=int32))

->gradient

update_LO.W

result_dim=[16 4 4 110 10 16 16]
dist_result=Rect(array([0, 0, 0, 0, 0, 0, 8, 0], dtype=int32), array([16, 4, 4, 1, 10, 10, 8, 8], dtype=int32))




