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MNISTE B #EIRE

BEFEIAZR), EaJLLT BagEModelArtsSE & EiIlERIEL . SREIHIRERIHTT

SRS

L FEFIE

J ,Iﬂﬂ“ﬁjjﬂm-—_,—#ﬁl_ Rz, BEER ModelArts BIGEIKSIKE, WKSAEE
AT RESFEIRE

o MEZRITIHITIT
ModelArts{SFITfEE R FIOBS. SWR. IEFERSTE, EX{FERModelArts
FERFRERITEN, RFhXLARIRIRS .
a. ﬁﬁﬁ"étm’a TRModelArtsEIEZHIGE, EAMNSHIZRE ‘2B
B, #A “2BEE" @A, BF RMImER
b. Z‘s’ﬁtljﬁﬁ “hIaE” E0OH:
FRYRER: FREHAF
FRERE: BT
NIRECE: EEAR

;E%EEJZF’?J& ‘BELIFAIDZHEE ( ModelArtsiRSZ3ERE ) 7, ARH
“ UL ”
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4-1 BEEZIEIHITIEIY

FEAbSE-ESi) IAMFEF

SRR, S5

R BEEEE
Esit ma_agency, CRZALIAESONET, BATILIAIE3N ST, SRS
BREE
BiEfR BEX
BiEBAEREModelArtsTemAFFE FIFTE S ETHEEHY AUREEEEEModelArtsBIENIEERIR. EE
R, WEIERARE. VISMESKORMETES, BRCIREIENSER, SRS,
HENIRIIE TR IR R AT AR,

¢ THEERE, EModelArtsizHERIZBEETIR, TEEIIIKSHIZIER
==

B0

4-2 EEZERERER

ES feienE s feies HERE BRERE - 1BE

sl FrA R =t ma_agency 2023/09/15 17:29:30 GMT-+08:00 s

LR 2: EFIIGEE

REHEBREIERMNISTEURS, ERTLIAMNISTER FEEUEEER, LAT4
IHITE T

4-3 MNIST $iRE
Four filez are available on this site:

train-images-idx3-ubyte.gz: +training set images (9912422 bytes)
train-labels-idxl-ubyte.gz: training set labels (28881 bytes)
tiek-images-idx3-ubyte.gz: test set images (1648877 bytes)
tiek-labels-idwl-ubyte.sz: test set labels (4542 bytes)

e  “train-images-idx3-ubyte.gz” : JIIGENEHEEHE, HEE60000MER,

e  “train-labels-idx1-ubyte.gz” : iJIIEREEFREHIEFRE I, HEE60000MEAR
HISRBIIRES .

e  “t10k-images-idx3-ubyte.gz” : IEIFEREREE, HEE10000MER,

e  “t10k-labels-idx1-ubyte.gz” : IIFEFRERIEREE I, HEE10000MER
HISRRIIRES .

(1] %88

NRBEMNISTEMGEREIRTBASRER, JENSREPERMULIHERER: http://

yann.lecun.com/exdb/mnist/

ISR R A TSR ER T httpshIS U TH 7 ixitsE, (ERhttpRIA T TANERER

B/Gro
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S 3 HERISRSHEFIEE S
312, ModelArtsiRit 7 ZE(HEBHYYI

HHA . HRERNAIEEREN S, BEE

WTFXHRE .
AR

FEE pySHLCRBAT , IEERESE pyXH, BRISATRELIL “ SyntaxError: 'gbk' codec can't
decode byte Oxa4 in position 324: illegal multibyte sequence” R$& .

HESEEE, EeENEXHEEHIMPICERRNEBIER, WREMZIEREERE
g Autf-8E BRI .

AR XU IZA “trainpy” , ABWT:

# base on https://github.com/pytorch/examples/blob/main/mnist/main.py

from __future__ import print_function

import os

import gzip

import codecs

import argparse

from typing import IO, Union

import numpy as np

import torch

import torch.nn as nn

import torch.nn.functional as F

import torch.optim as optim

from torchvision import datasets, transforms
from torch.optim.lr_scheduler import StepLR

import shutil

# TE X PEEIEE
class Net(nn.Module):
def __init__(self):

super(Net, self).__init_ ()
self.convl = nn.Conv2d(1, 32, 3, 1)
self.conv2 = nn.Conv2d(32, 64, 3, 1)
self.dropout1 = nn.Dropout(0.25)
self.dropout2 = nn.Dropout(0.5)
self.fc1 = nn.Linear(9216, 128)
self.fc2 = nn.Linear(128, 10)

def forward(self, x):
x = self.conv1(x)
x = Frelu(x)
x = self.conv2(x)
x = Frelu(x)
x = Emax_pool2d(x, 2)
x = self.dropout1(x)
x = torch.flatten(x, 1)
x = self.fc1(x)
x = Frelu(x)
x = self.dropout2(x)
x = self.fc2(x)
output = Flog_softmax(x, dim=1)
return output

# &8\, REBRNIGE, INEIGFEE, TERERE, RITHETRE
def train(args, model, device, train_loader, optimizer, epoch):

model.train()

for batch_idx, (data, target) in enumerate(train_loader):
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data, target = data.to(device), target.to(device)
optimizer.zero_grad()
output = model(data)
loss = Enll_loss(output, target)
loss.backward()
optimizer.step()
if batch_idx % args.log_interval == 0:
print(‘Train Epoch: {} [{}/{} ({:.0f}%)]\tLoss: {:.6f}".format(
epoch, batch_idx * len(data), len(train_loader.dataset),
100. * batch_idx / len(train_loader), loss.item()))
if args.dry_run:
break

# HEEYIGE, RERBAWIHER, NFHIGELIE, I+EIREREFNERR
def test(model, device, test_loader):
model.eval()
test_loss = 0
correct =0
with torch.no_grad():
for data, target in test_loader:
data, target = data.to(device), target.to(device)
output = model(data)
test_loss += Fnll_loss(output, target, reduction='sum').item()
pred = output.argmax(dim=1, keepdim=True)
correct += pred.eq(target.view_as(pred)).sum().item()

test_loss /= len(test_loader.dataset)

print("\nTest set: Average loss: {:.4f}, Accuracy: {}/{} ({:.0f}%)\n'.format(
test_loss, correct, len(test_loader.dataset),
100. * correct / len(test_loader.dataset)))

# LA Japytorch mnist
# https://github.com/pytorch/vision/blob/v0.9.0/torchvision/datasets/mnist.py
def get_int(b: bytes) -> int:

return int(codecs.encode(b, 'hex'), 16)

def open_maybe_compressed_file(path: Union[str, I0]) -> Union[lO, gzip.GzipFile]:
"""Return a file object that possibly decompresses 'path' on the fly.
Decompression occurs when argument “path’ is a string and ends with '.gz' or 'xz'.
if not isinstance(path, torch._six.string_classes):
return path
if path.endswith('.gz'):
return gzip.open(path, 'rb")
if path.endswith('xz"):
return lzma.open(path, 'rb')
return open(path, 'rb")

SN3_PASCALVINCENT_TYPEMAP = {
8: (torch.uint8, np.uint8, np.uint8),
9: (torch.int8, np.int8, np.int8),
11: (torch.int16, np.dtype('>i2'), 'i2"),
12: (torch.int32, np.dtype('>i4'), 'i4"),
13: (torch.float32, np.dtype('>f4'), 'f4"),
14: (torch.float64, np.dtype('>f8'), 'f8')

def read_sn3_pascalvincent_tensor(path: Union(str, O], strict: bool = True) -> torch.Tensor:
"""Read a SN3 file in "Pascal Vincent" format (Lush file 'libidx/idx-io.lsh").
Argument may be a filename, compressed filename, or file object.
# read
with open_maybe_compressed_file(path) as f:
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data = fread()
# parse
magic = get_int(data[0:4])
nd = magic % 256
ty = magic // 256
assert 1 <=nd <=3
assert 8 <=ty <=14
m = SN3_PASCALVINCENT_TYPEMAP[ty]
s = [get_int(data[4 * (i + 1): 4 * (i + 2)]) for i in range(nd)]
parsed = np.frombuffer(data, dtype=m[1], offset=(4 * (nd + 1)))
assert parsed.shape[0] == np.prod(s) or not strict
return torch.from_numpy(parsed.astype(m[2], copy=False)).view(*s)

def read_label_file(path: str) -> torch.Tensor:
with open(path, 'rb') as f:

x = read_sn3_pascalvincent_tensor(f, strict=False)
assert(x.dtype == torch.uint8)
assert(x.ndimension() == 1)
return x.long()

def read_image_file(path: str) -> torch.Tensor:
with open(path, 'rb') as f:

x = read_sn3_pascalvincent_tensor(f, strict=False)
assert(x.dtype == torch.uint8)
assert(x.ndimension() == 3)
return x

def extract_archive(from_path, to_path):
to_path = os.path.join(to_path, os.path.splitext(os.path.basename(from_path))[0])
with open(to_path, "wb") as out_f, gzip.GzipFile(from_path) as zip_f:
out_fwrite(zip_f.read())
# --- LA EApytorch mnist
# --- end

# raw mnist ZHELIE
def convert_raw_mnist_dataset_to_pytorch_mnist_dataset(data_url):

nnn

raw

{data_url}/
train-images-idx3-ubyte.gz
train-labels-idx1-ubyte.gz
t10k-images-idx3-ubyte.gz
t10k-labels-idx1-ubyte.gz

processed

{data_url}/
train-images-idx3-ubyte.gz
train-labels-idx1-ubyte.gz
t10k-images-idx3-ubyte.gz
t10k-labels-idx1-ubyte.gz
MNIST/raw

train-images-idx3-ubyte

train-labels-idx1-ubyte

t10k-images-idx3-ubyte

t10k-labels-idx1-ubyte
MNIST/processed

training.pt

test.pt

resources = [
"train-images-idx3-ubyte.gz",
"train-labels-idx1-ubyte.gz",
"t10k-images-idx3-ubyte.gz",
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"t10k-labels-idx1-ubyte.gz"
]

pytorch_mnist_dataset = os.path.join(data_url, 'MNIST')

raw_folder = os.path.join(pytorch_mnist_dataset, 'raw')
processed_folder = os.path.join(pytorch_mnist_dataset, 'processed')

os.makedirs(raw_folder, exist_ok=True)
os.makedirs(processed_folder, exist_ok=True)

print(‘Processing...")

for f in resources:
extract_archive(os.path.join(data_url, f), raw_folder)

training_set = (
read_image_file(os.path.join(raw_folder, 'train-images-idx3-ubyte')),
read_label_file(os.path.join(raw_folder, 'train-labels-idx1-ubyte'))

)

test_set = (
read_image_file(os.path.join(raw_folder, 't10k-images-idx3-ubyte')),
read_label_file(os.path.join(raw_folder, 't10k-labels-idx1-ubyte'))

)

with open(os.path.join(processed_folder, 'training.pt'), 'wb') as f:
torch.save(training_set, f)

with open(os.path.join(processed_folder, 'test.pt'), 'wb') as f:
torch.save(test_set, f)

print('‘Done!")

def main():

# EXATLUE RIS ELEIT S

parser = argparse.ArgumentParser(description='"PyTorch MNIST Example')

parser.add_argument('--data_url', type=str, default=False,
help="mnist dataset path')

parser.add_argument('--train_url', type=str, default=False,
help="mnist model path")

parseradd_argument('--batch-size', type=int, default=64, metavar='N",
help='input batch size for training (default: 64)")
parseradd_argument('--test-batch-size', type=int, default=1000, metavar='N',
help='input batch size for testing (default: 1000)")
parseradd_argument('--epochs', type=int, default=14, metavar='N’,
help="number of epochs to train (default: 14)')
parser.add_argument('--lr', type=float, default=1.0, metavar='LR',
help='learning rate (default: 1.0)")
parseradd_argument('--gamma’, type=float, default=0.7, metavar="M",
help='Learning rate step gamma (default: 0.7)")
parser.add_argument('--no-cuda', action='store_true', default=False,
help='disables CUDA training')
parser.add_argument('--dry-run', action='store_true', default=False,
help='quickly check a single pass')
parseradd_argument('--seed’, type=int, default=1, metavar='S',
help="random seed (default: 1)")
parseradd_argument('--log-interval’, type=int, default=10, metavar='N’,
help="how many batches to wait before logging training status')
parser.add_argument('--save-model', action='store_true', default=True,
help='For Saving the current Model')
args = parser.parse_args()

use_cuda = not args.no_cuda and torch.cuda.is_available()
torch.manual_seed(args.seed)

#iIREF A GPU iX2 CPU Kiz{T&%
device = torch.device("cuda" if use_cuda else "cpu")
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train_kwargs = {'batch_size": args.batch_size}
test_kwargs = {'batch_size": args.test_batch_size}
if use_cuda:
cuda_kwargs = {'num_workers": 1,
‘pin_memory": True,
'shuffle': True}
train_kwargs.update(cuda_kwargs)
test_kwargs.update(cuda_kwargs)

# EMBIETRIETS A

transform=transforms.Compose([
transforms.ToTensor(),
transforms.Normalize((0.1307,), (0.3081,))
i)}

# 1§ raw mnist FUEEEIRJY pytorch mnist EIEE
convert_raw_mnist_dataset_to_pytorch_mnist_dataset(args.data_url)

# D BIBIEY RT3 RS

dataset1 = datasets.MNIST(args.data_url, train=True, download=False,
transform=transform)

dataset2 = datasets.MNIST(args.data_url, train=False, download=False,
transform=transform)

# DR SFNIIEEIRIEC RS
train_loader = torch.utils.data.DataLoader(dataset1, **train_kwargs)
test_loader = torch.utils.data.DatalLoader(dataset2, **test_kwargs)

# WA HERMEIEREFSHIERTITERE L

model = Net().to(device)

# BN EMAEEMNFEIRREE, AFHRETETE

optimizer = optim.Adadelta(model.parameters(), lr=args.lr)
scheduler = StepLR(optimizer, step_size=1, gamma=args.gamma)

# )| R RLE, BT —IRIIE

for epoch in range(1, args.epochs + 1):
train(args, model, device, train_loader, optimizer, epoch)
test(model, device, test_loader)
scheduler.step()

# {RTFEE 5iER] ModelArts HIRISEIETSE
if args.save_model:

# 1 train_url IS HFINAVEE RN BIZE model BR
model_path = os.path.join(args.train_url, 'model')
os.makedirs(model_path, exist_ok = True)

# 1% ModelArts #EERIEIGE, RFEEE] model HREW
torch.save(model.state_dict(), os.path.join(model_path, 'mnist_cnn.pt'))

# SHHERBSEEXME] model BFEA

the_path_of_current_file = os.path.dirname(__file_)

shutil.copyfile (os.path.join(the_path_of_current_file, 'infer/customize_service.py'),
os.path.join(model_path, 'customize_service.py'))

shutil.copyfile (os.path.join(the_path_of_current_file, 'infer/config.json'), os.path.join(model_path,
'config.json'))
if _name__=='_main_"

main()

FEARRBEE I EIZEEIEMIA “customize_service.py” , ABIT:

import os
import log
import json

import torch.nn.functional as F
import torch.nn as nn
import torch
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import torchvision.transforms as transforms

import numpy as np
from PIL import Image

from model_service.pytorch_model_service import PTServingBaseService
logger = log.getLogger(__name__)

# TEMIEEITAME

infer_transformation = transforms.Compose([
transforms.Resize(28),
transforms.CenterCrop(28),
transforms.ToTensor(),
transforms.Normalize((0.1307,), (0.3081,))

1

# {RENEIRARSS

class PTVisionService(PTServingBaseService):

def __init__(self, model_name, model_path):
# ABRIENER

super(PTVisionService, self).__init__(model_name, model_path)

# AR B E X REUNEAREY
self. model = Mnist(model_path)

# DNEAREE
self.label = [0,1,2,3,4,5,6,7,8,9]

# BEllrequestHE, FHEEIR DRI LIRS AVEIAIGT
def _preprocess(self, data):
preprocessed_data = {}
for k, v in data.items():
input_batch =[]
for file_name, file_content in v.items():
with Image.open(file_content) as image1:
# IRELLEE
imagel1 = image1.convert("L")
if torch.cuda.is_available():
input_batch.append(infer_transformation(image1).cuda())
else:
input_batch.append(infer_transformation(image1))
input_batch_var = torch.autograd.Variable(torch.stack(input_batch, dim=0), volatile=True)
print(input_batch_var.shape)
preprocessed_data[k] = input_batch_var

return preprocessed_data

# BHEENERGTEAIE, SRFENmEESL, ZERMERENREE
def _postprocess(self, data):
results =[]
for k, v in data.items():
result = torch.argmax(v[0])
result = {k: self.label[result]}
results.append (result)
return results

# MFMANEREITRICIHEIR, SRMEIRES

def _inference(self, data):
result = {}
for k, v in data.items():
result[k] = self.model(v)

return result

# EN ML
class Net(nn.Module):
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def __init__(self):
super(Net, self).__init_ ()
self.convl = nn.Conv2d(1, 32, 3, 1)
self.conv2 = nn.Conv2d(32, 64, 3, 1)
self.dropout1 = nn.Dropout(0.25)
self.dropout2 = nn.Dropout(0.5)
self.fc1 = nn.Linear(9216, 128)
self.fc2 = nn.Linear(128, 10)

def forward(self, x):
x = self.conv1(x)
x = FErelu(x)
x = self.conv2(x)
x = FErelu(x)
x = Emax_pool2d(x, 2)
x = self.dropout1(x)
x = torch.flatten(x, 1)
x = self.fc1(x)
x = FErelu(x)
x = self.dropout2(x)
x = self.fc2(x)
output = Flog_softmax(x, dim=1)
return output

def Mnist(model_path, **kwargs):
# R ML
model = Net()

# hnEiEsy
if torch.cuda.is_available():
device = torch.device('cuda')
model.load_state_dict(torch.load(model_path, map_location="cuda:0"))
else:
device = torch.device('cpu')
model.load_state_dict(torch.load(model_path, map_location=device))

# CPU & GPU &t

model.to(device)

# FRERUMEIRE

model.eval()

return model

EAHEBNEIBER S “configjson” , AEWIT:

"model_algorithm": "image_classification",
"model_type": "PyTorch",

}

£ 4: S OBS HaFH L&

$ E—LFhROEEFIACAS S M . IR SIEIRRCE N (4, MRt E1EZIOBSHE

H, £ ModelArts _EiE{T)IIEAEAVES, FFEMOBSHRHIEENEEFILAI S o

1. ZROBSEEIEHG, ZBUITRAIBIZOBSHEINNMAR, CIZFMNE4L-4FR.

BIEROBSHEFNS 4 AVRIEIE SiE S W BRI F IR =R ST .
{OBS#®} # OBSXIHE, AFAILIBENXZR, flE0: test-modelarts-xx

-{OBS3Z{4£} # OBSX {43k, BENEBR, Ltz apytorch

- mnist-data  # OBS3M/43E, BFEHU)IGEIRE, TUEENSER, HabEfIAmnist-data

- mnist-code  # OBSM {43k, AITEFRUIEEAtrainpy, AILABENETR, LHAEEIJImnist-

code
- infer # OBSM{43, AFFRUEIERIZAScustomize_service.pyFNECE {4 config.json
- mnist-output  # OBSX/43E, FATFFHIIGREER, TLABRENER, HAZEEImnist-
output
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A EE

o BIEAIOBSHEFREXIHFNSLLFEFAModel ArtsibZRIER— N X1giRegion, &N
SEH)IIEATHAZIOBSHE . EMMEFIIS N BEROBSHESModelArtsEEH1E
E—Xi.

o GUEROBSHERY, WRIFHEERIBDERE “ A" , |IREFHEIOBSIERS
HUEENEM .

4-4 OBS HBEFR

XIGAFE | test-modelarts-xx / pytorch [l

PUES EmERIISR 3]

X5 BEUEAENEARN, fEOBSHIMIFNIZERENSR,

FERE AL
WREMR = Fig=anl 1=
& IREl E—7K

mnist-output -~

mnist-data --

mnist-code -

2. _bfEstepl H&E)IGEIE T HAIMNISTEURE FBEXHEIOBSH . HIEXHE
OBSHYRFIESIEZ W LIEXR.
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A EE

o EEUERIOBSHEY, BAEMNE, BUESEGRY .
o XWHTHEMRE, B HEFEFREEOBSHRIT,

B 4-5 HEHUREEER “mnist-data” X4

YI5A7hE | test-modelarts-xx / pytorch / mnist-data [

PUES ERFFIS A

NS REURFAEREASRNT, FOBSH AN A =S, #

HEER SR
WREM I= Fhgzal =
& IR[E
t10k-images-idx3-ubyte.gz EFfE
train-images-idx3-ubyte.gz PNEFE
train-labels-idx1-ubyte.qgz PNETFE
t10k-labels-idx1-ubyte.gz PN

3. LHEINIEGHIZA “trainpy” E “mnist-code” 4%k,
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B 4-6 EEIZHIZA “trainpy” F “mnist-code” {43
*iZA7fE | test-modelarts-xx / pytorch / mnist-code [l

PUES EmRIIS 23a)

WS EFIEAENEARRN, TOBSH AN EARENS, &
e TS

WRER = =g I=

& R F—%
infer —-
train.py AN ZE

4. HEHEIBBIZA “customize_service.py” FIMEIEELE M “ config.json”
“infer” {4,
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B 4-7 L& “customize_service.py” #1 “config.json” Fl| “infer” {4JFh

XS5 FfiE / test-modelarts-xx / pytorch / mnist-code / infer ]

PUES EMRIR s

5 REEAEIEA RN, TEOBSH ARS8 2x5, &all)

HExI% Ak
WREBIR = FhExn 1=
& IRE E—4R
config.json AN e
customize_service.py TS

SE5: BllE)IIgk{Edk
1. BEModelArtsEIZRHIE, BEFFOBSIERKL

2. & ‘2BEE™ PMUELRNKSERESTHAIHIIRINAIERE . WKk, FE%
(ERZERFEN . $HZRIERINIERENAIAR, ZNE=RIN, AEERE

FEHRATIRI
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