FEITH==

Mnist Calculator

SNES g I

Custom Tensor Op
N ET Qlib FZGIUFT
B CH e

2021 FRKETRAN SR ER =5 [B] U5

TFl
LogCreative )



H=x

Mnist Calculator Custom Tensor Op Qlib CNN

FEitES BEXKEITE BT Qlib HyRGIeIH

() LogCreative/mnist-calculator () LogCreative/custom-tensor-op () LogCreative/qlib-CNN



https://github.com/LogCreative/mnist-calculator
https://github.com/LogCreative/custom-tensor-op
https://github.com/LogCreative/qlib-CNN

Mnist Calculator

== ’—fl 1'|'%%§




| =sitas

| #snx

V] R C# ENHNINE
v] A Python BT %& .NET Framework E5L “FEHRFIRFIN A"
v] /8 Python SEI “RANFEHERANH N EHAITIHE




| =sies a5

| ®iFFiE

] Visual Studio

@ python’

® TensorFlow

2017

3.6.6

1.5.0

ul FEHFR3

ABO7 FEHF=RFIEI




FEiHEE - 5

| &#

>4

N

« TensorFlow IFiE#ZFE samples-

)

Al Tools for VS E2E7F Visual

Studio 2017 L% Python 3.6.6

TtRafala, FohkEmTo

for-ai 1TECE,

S hRSIEENSIERERT
BEGE (B, 2T, 9,
MmN, 2018) o

P
=

oy FEHEFHEE

R

8 SrEESA

A BO9 FEIFEHFRANFANEHTHEEN



https://github.com/Microsoft/samples-for-ai.git
https://blog.csdn.net/qq_34919953/article/details/81048259
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v 833 Python.NET 7£ IEnumerator<T> Lt/ bug*

AN

# Get the first of the first in IEnumerator<IEnumerator<T>>
enumer = inferResult.GetEnumerator()

enumer.MoveNext() V
enumer = enumer.Current.GetEnumerator()

enumer.MoveNext()

self.outputText.Text = Convert.ToString(enumer.Current)

inferResult.First().First() x

* R AER Python.NET 7£ Collections EHISCIRIBIRR,
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main.py | A colors.py
Tkinter GUI Color Preset
model.py A calc.py
TF Model Infer Calculation
@ calctest.py

Unit Test
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class Net(nn.Module):
def __init_ (sel¥f):
super(Net, self).__init__()
self.convl = nn.Conv2d(1, 32, 3, 1)
self.conv2 = nn.Conv2d(32, 64, 3, 1)
self.dropoutl = nn.Dropout2d(0.25)
self.dropout2 = nn.Dropout2d(0.5)

self.fcl = nn.Linear(9216, 128)
self.fc2 nn.Linear(128, 10)

def forward(self, x):
self.convl(x)
F.relu(x)
self.conv2(x)
F.relu(x)
F.max_pool2d(x, 2)
self.dropoutl(x)
torch.flatten(x, 1)
self.fcl(x)
F.relu(x)
self.dropout2(x)
self.fc2(x)

output = F.log_softmax(x, dim=1)
return output
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def conv2dbasis(input, kernal, padding=(0,0)):
h,w = list(input.size())
kh,kw = list(kernal.size())
oh,ow = h-kh+2*padding[1]+1,w-kw+2*padding[0]+1

OB airE/,\= output = torch.Tensor(oh, ow)
HIREEAIAEAT Fir
Cin—1 (padding[0], padding[0], padding[1],
11 padding[1]), "constant", 0)

O'i,j — E Wj,k‘ K Ii,k + B‘7 for i in range(oh):

for j in range(ow):
k=0 output[i,j] =

input_[i:i+kh, j:j+kw].mul(kernal).sum()
return output # imm

KT CPU hR#AHY conv2dbasis(input, kernel, padding) A CPU [RAEFIEE ST
Python BEABMR, ZEM—ENIRE,

Pytorch RE F.conv2d(input, weight, bias)
EAT GPU, ABE—EMMLIL,
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for i in range(batch_size):
for j in range(out_channels):
for k in range(in_channels):
grad_input[i, k] += conv2dbasis(grad_output[i,j],
torch.Tensor.rot90(weight[j, k], 2),
padding=(kernel_width-1,kernel_height-1))
grad_weight[j, k] += conv2dbasis(input[i, k],
grad_output[i,j1)
grad_bias[j] += grad_output[i,j].sum()
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grad_input = F.conv2d(grad_output,
torch.Tensor.rot90(weight,2,[2,3]).transpose(0,1)
, padding=(kernel_width-1,kernel_height-1))

grad_weight = F.conv2d(input.transpose(0,1),
grad_output.transpose(0,1)).transpose(0,1)
grad_bias = grad_output.sum([0,2,3])
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std::vector<torch::Tensor> myconv2d_backward(
torch:: Tensor grad_output,
torch::Tensor input,
torch:: Tensor weight,
torch::Tensor bias
) {
auto kernal_height = weight.size(2);
auto kernal_width = weight.size(3);
auto grad_input = F::conv2d(
grad_output,
weight.rot90(2, { (2),(3) }).transpose(0, 1),

F :: Conv2dFuncOptions().padding({ kernal_width
— 1, kernal_height - 1 })

grad_input = F.conv2d(grad_output,
torch.Tensor.rot90(weight,2,[2,3]).transpose(0,1)
, padding=(kernel_width-1,kernel_height-1))

grad_weight = F.conv2d(input.transpose(0,1),
grad_output.transpose(0,1)).transpose(0,1)
grad_bias = grad_output.sum([0,2,3])

);

auto grad_weight = F::conv2d(
input.transpose(0, 1),
grad_output.transpose(0, 1)

) .transpose(0, 1);

auto grad_bias = grad_output.sum({ 0,2,3 });

return { grad_input, grad_weight, grad_bias };

}
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I E, SNErimHameE, CPU iNlif4x8R Forward Forward+Backward
357E CPU 1 GPU #175000.% 3L EX native 0.006395 0.014766

7 44 T Fb

9 (B ) o pyver 0.006491 0.019503

v IR LEA—H, RARZEHEEA cppver 0.006585 0.019705

B S REREIREE.

D MtER LEESEERE, HETER CUDA it Forward Forward+Backward
AT T EREEEBISEIMAT L. native 0.001082 0.001365
Forward+Backward £ CPU L€ pyver 0.001043 0.003303

33%, 7£ CUDA 187 141%. cppver 0.001108 0.003151

A G TERERSHINER



| AERE

JAZ Profiler BREGE R,

EIMMEEER
CudnnConvolutionBack
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Vv B4 Profiler iz1718)

# Name CUDA time total CUDA time avg # of Calls
5 aten::conv2d 2.035ms
6 aten::convolution 2.02Tms
7 aten::_convolution 2.005ms

14 CudnnConvolutionBackward0 3.015s 1.607ms 1896
# Name CUDA time total CUDA time avg # of Calls
5 aten::conv2d 8.579s 1.519ms 5648
6 aten::convolution 8.518s 1.508ms 5648
7 aten::_convolution 8.397s 1.487ms 5648
9 myConv2dFunctionBackward 5411s 2.884ms 1876
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n, ic, ih, iw =1, 3, 32, 32
oc, kh, kw = 32, 3, 3
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https://github.com/LogCreative/CompilerPrinciple/blob/master/report/compiler.pdf
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* Fukushima, K. (1980). Neocognitron: A self organizing
neural network model for a mechanism of pattern
recognition unaffected by shift in position. Biological
Cybernetics, 36(4), 193-202.

Fig. 3. Schematic diagram
illustrating the synaptic
connections between layers
in the neocognitron.
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[751:MainThread] (2022-01-22 22:38:50, 288) INFO — qlib. workflow — [record temp. py:496] -
as the artifact of the Experiment 1
'The following are analysis results of benchmark return(lday).’

risk
mean 0. 000477
std 0. 012295

annualized_return 0. 113561
information_ratio 0. 598699

max_drawdown -0. 370479

"The following are analysis results of the excess return without cost(lday).’
risk

mean -0. 000271

std 0. 003295

annualized_return -0. 064382
information_ratio -1. 266677
max_drawdown :
’The following are analysis results of the excess return with cost(lday).’

risk
mean =0. 000305
std 0. 003295

annualized_return -0.072584

information_ratio —1.427900

max_drawdown -0. 284228

[751:MainThread] (2022-01-22 22:38:50, 312) INFO — qlib. workflow — [record_temp. py:521] -
aved as the artifact of the Experiment 1

'The following are analysis results of indicators(lday).’

value
ffr 1.0
pa 0.0
pos 0.0

EhithR A9 CNN LI v
class Net(nn.Module):

def _init__(self, input_dim, output_dim, kernel_size,
layers=(256,64,16)):
super(Net, self)._init_()
layers = [input_dim] + list(layers)
cnn_layers = []
for i, (input_channel, output_channel) in enumerate(zip(layers[:-
1],layers[1:1)):
conv = nn.Convld(input_channel, output_channel, kernel_size, 1,
int((kernel_size-1)/2))
activation = nn.ReLU(inplace=False)
conv.weight.data.normal_(0, 0.01) # init weight
seq = nn.Sequential(conv, activation)
cnn_layers.append(seq)
drop_input = nn.Dropout(0.05)
cnn_layers.append(drop_input)
self.cnn_layers = nn.ModuleList(cnn_layers)
self.linear = nn.Linear(layers[-1], output_dim)

def forward(self, x):
cur_output = x.transpose(0,1).unsqueeze(0)
for i, now_layer in enumerate(self.cnn_layers):
cur_output = now_layer(cur_output)
cur_output = self.linear(cur_output[:,:,-1])
cur_output = cur_output.squeeze().unsqueeze(0)
return cur_output
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Temporal Convolution Network

s aiRms (10N RBTER—meen, Axemee [ DR I
BRIE, FREIRIEN
Temporal Conv
Qlib B75EAE 2021 4F 11 AAIAT 3¢ TON #9535, SSHARRE  |° ? T
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0 — T/2

* Lea, C, Vidal, R, Reiter, A, & Hager, G. (2016). Temporal Convolutional Networks: A m Time 1

Unified Approach to Action Segmentation. In Computer Vision — ECCV 2016 Workshops
(Lecture Notes in Computer Science, pp. 47-54). Cham: Springer International
Publishing.

Figure 1. Our temporal encoder-decoder network hierarchically
models actions from video or other time-series data.
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(network): Sequential(

}EE b %1@% C h O m p l d E?ﬁjﬂ)—é E %77% E/\J %Bﬁj\ﬂﬂu Igﬁo (ez;o:fflig?rzkﬁ}rigl({ge, 32, kernel_size=(7,), stride=(1,), padding=(s6,))

(chompl): Chompld()

(relul): ReLU()

(dropoutl): Dropout(p=0.5, inplace=False)

| I (conv2): Convld(32, 32, kernel_size=(7,), stride=(1,), padding=(6,))

(chomp2): Chompld()

(relu2): ReLU()

(dropout2): Dropout(p=0.5, inplace=False)

(net): Sequential(
(0): Convld(20, 32, kernel_size=(7,), stride=(1,), padding=(6,))
(1): Chompld()

(2): ReLUQ)
(3): Dropout(p=0.5, inplace=False)
| I (4): Convld(32, 32, kernel_size=(7,), stride=(1,), padding=(6,))
—— & (5): Chompld()
| (6): ReLU()
| (7): Dropout(p=0.5, inplace=False)
)

(downsample): Convld(20, 32, kernel_size=(1,), stride=(1,))
(relu): ReLU()
)
(1): TemporalBlock(
(convl): Convld(32, 32, kernel_size=(7,), stride=(1,), padding=(12,), dilation=(2,))
N (chompl): Chompld()
paddlng:A J— 1 (relul): ReLU()
(dropoutl): Dropout(p=0.5, inplace=False)
(conv2): Convld(32, 32, Kkernel_size=(7,), stride=(1,), padding=(12,), dilation=(2,))
(chomp2): Chompld()

* Bai, S., Kolter, J., & Koltun, V. (2018). An Empirical Evaluation of Generic Convolutional Eseluzjz ReLUO) } . -
. ropout2): Dropout(p=0.5, inplace=False)
and Recurrent Networks for Sequence Modeling. (net): Sequential(

(8): Convld(32, 32, kernel_size=(7,), stride=(1,), padding=(12,), dilation=(2,))
(1): Chomp1d()
(2): ReLU()
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import qlib
from gqlib.data import D

IS 2R
RHIED
RHIEFRAL 2
IIZRRE

il &S AR
[:]Jﬂ”*?%iii qlib.init(provider_uri=~/.ql
ib/data/cn_data')
:H|Qj: \ instruments =
@IJ‘J’D%b*ﬁ- D.instruments(market="'csi300
")

- N
*iﬁgtéf D.list_instruments(instrumen
ts=instruments,
start_time='2010-01-01",
end_time='2017-12-31"',

as_list=True)[:20]

A SRENEGE

glib_init:
provider_uri:
region: cn

market: &market csi300

"~/.qlib/qlib_data/cn_data"

benchmark: &benchmark SHO00300
data_handler_config: &data_handler_config
start_time: 2008-01-01
end_time: 2020-08-01
fit_start_time: 2008-01-01
fit_end_time: 2014-12-31
instruments: *market
infer_processors:
- class: RobustZScoreNorm
kwargs:
fields_group: feature
clip_outlier: true
- class: Fillna
kwargs:
fields_group: feature
learn_processors:
- class: DropnalLabel
- class: CSRankNorm
kwargs:
fields_group: label
label ["Ref($close —2) / Ref($close —1) - 1"]
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kwargs:

loss: mse
input_dim: 158
output_dim: 1
layers: [64,16,4]
kernel_size: 3

lr: 0.002

lr_decay: 0.96
lr_decay_steps: 100
optimizer: adam
max_steps: 4000
batch_size: 8196
GPU: ©
weight_decay: 0.0002
loss_type: mse

dataset:
class: DatasetH
module_path: glib.data.dataset
kwargs:
handler:
class: Alphal58
module_path: qlib.contrib.data.handler
kwargs: =data_handler_config
segments:
train: [2008-01-01, 201u4-12-31]
valid: [2015-01-01, 2016-12-31]
test: [2017-01-01, 2020-08-01]

record:
- class: SignalRecord
module_path: qlib.workflow.record_temp
kwargs:
model: <MODEL>
dataset: <DATASET>
- class: SigAnaRecord
module_path: qlib.workflow.record_temp
kwargs:
ana_long_short: False
ann_scaler: 252
- class: PortAnaRecord
module_path: qlib.workflow.record_temp

Lwarac
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glib_init:
provider_uri: "~/.qlib/qlib_data/cn_data"
region: cn
market: &market csi300
benchmark: &benchmark SHO00300
data_handler_config: &data_handler_config
start_time: 2008-01-01
end_time: 2020-08-01
fit_start_time: 2008-01-01
fit_end_time: 2014-12-31
instruments: *market

infer_processors:
- class: RobustZScoreNorm
kwargs:
fields_group: feature
clip_outlier: true
- class: Fillna
kwargs:
fields_group: feature
learn_processors:
- class: DropnalLabel
- class: CSRankNorm
kwargs:
fields_group: label

label: ["Ref($close, -2) / Ref($close, -1) - 1"]
port_analysis_config: &port_analysis_config
strategy:
class: TopkDropoutStrategy
module_path: qlib.contrib.strategy
kwargs:
signal:
- <MODEL>
- <DATASET>
topk: 50
n_drop: 5
backtest:
cFasr+ Famo:c 90T 7—-N1-—-N1
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— <DATASET>
topk: 50
n_drop: 5
backtest:

start_time: 2017-01-01

end_time: 2020-08-01

account: 100000000

benchmark: =xbenchmark

exchange_kwargs:
limit_threshold: 0.095
deal_price: close
open_cost: 0.0005
close_cost: 0.0015
min_cost: 5

task:

model:

class: CNNModelPytorch

module_path: qlib.contrib.model.pytorch_cnn

kwargs:
loss: mse
input_dim: 158
output_dim: 1
layers: [64,16,4]
kernel_size: 3
lr: 0.002
lr_decay: 0.96
lr_decay_steps: 100
optimizer: adam
max_steps: 4O00
batch_size: 8196
GPU: 0
weight_decay: 0.0002
loss_type: mse

dataset:
class: DatasetH
module_path: qlib.data.dataset
kwargs:
handler:
class: Alphal58
module_path: qlib.contrib.data.handler

Liminrac: <A+ handler caonfaina
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infer_processors:
- class: RobustZScoreNorm
kwargs:
fields_group: feature
clip_outlier: true
- class: Fillna
kwargs:
fields_group: feature
learn_processors:
- class: DropnalLabel
- class: CSRankNorm
kwargs:
fields_group: label
label: ["Ref($close, -2) / Ref($close, -1) - 1"]

port_analysis_config: &port_analysis_config
strategy:
class: TopkDropoutStrategy
module_path: qlib.contrib.strategy
Kwargs:
signal:
- <MODEL>
- <DATASET>
topk: 50
n_drop: 5
backtest:
start_time: 2017-01-01
end_time: 2020-08-01
account: 100000000
benchmark: *benchmark
exchange_kwargs:
limit_threshold: 0.095
deal_price: close
open_cost: 0.0005
close_cost: 0.0015
min_cost: 5

task:
model:
class: CNNModelPytorch
module_path: qlib.contrib.model.pytorch_cnn
kwargs:
loss: mse
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