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ITREN G ERBIERIEES

KREFHBFIES AP ERPYTorch BSLMFESHFEIZIRG, THIRBHIEIEES
MNISTE G HIREE

BT FEIAZR), EaTLLT BaTEModelArtsSE & EiIIERIEL . SREHHIRERIFHTT

RISEEERIZ o

FHAER T AR, BEREFTIFESTAUEIRE.

Step1 HEFIIGEIE: TEHMNISTHIESE.
Step2 MESFIIERSHFIEEN - RS ISR

Step3 GIROBSHHFH L& CUZOBSHEFISIHSE, FHGEHREFN) IS,
HEIRRAS, i&IEEEESU’-H:{EéUOBSEPO

Step4 BIEYIZK/EAL: iy ][220

5. Step5 JHEEPE: Jllf#i“—“%): EERANERIS AModelArtsFETF BIERIEERY, FHig
REERE NTELARSS -

6. Step6 TWMLER: LE—KFEHFEFR, KEMNIBERIREFUNESR

7. ;ep7 BRRIR: BiT5ME, SRS HMPROBSHAYEE, BB UERT

o Eﬂﬂ“ﬁjjkk’a#}—l-@ €, BEERAModelArtsEIGERSIAE, KSRt
FRESHFEIRE

o EEEED I‘Eﬂ%ﬂi

ModelArts{ERi3 245 & EIOBS. SWR. IEFEIRERXE, BEX{EHEModelArts
FTERAFEEZIEEN, RVPRaXEERERRSS .
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a. ([FREIZKSEZRModelArtsFIBIFH S, EENSHIZRE “SIRE
B, #AN ‘BUREE” mE, B2F RImER .

b. FESELAY “IRINEAR” B0, &F
" ESYREE: FRERR
" EERE: WEER

" PRECE: HEAF

ERTRE A “‘HELIFMITIEHREE ( ModelArtsBRSZEIR ) 7 , AER
& “elE” .

4-1 BeEFRIEIHIIHEN
B IAMTERS B =7ES

BUFERAS, SESTRESNEIZSHRS FFRETES . aifrrdBnThS, SileEss, SEEER.

* FLEH modelaris_agency SRIOLAEE MG,

RES
"”‘1_% P

¢ SERECESS, EModelArtsEHISRIIREESIR, DJEERIKSHIZEITR

I=I|_:o

4-2 EEZERERER

Step1 ERIIZGEE

$’r1§H§ﬁHEfJ§GExeMNIST§ﬁE*, AT e chisi “ MNISTHURE” 40
El4-3P7RAY41 30

4-3 MNIST ZUEE
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, HLEE60000MEAR,

e  “train-labels-idx1-ubyte.gz” : JIIZGERSHIERE NG, HEE60000MER
HIRBIFRES .

e  “t10k-images-idx3-ubyte.gz” : IFEMEREE, HEEE10000MEAR,
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o  “t10k-labels-idx1-ubyte.gz” : JGIFEEAREHIEGRE S, HEE 10000 MR
AIZERIIRE o

Step2 IS RIS
£, ModelArtsiR{it T ZB{EFBAOII

SRS IR AR EN S . B5E

WTFXHERE .
AR

FEMG “.py” SHLRSRY, BEEEE “py” X4, BWSEEEEE “SyntaxError: 'gbk' codec
can't decode byte Oxa4 in position 324: illegal multibyte sequence” &,

HlETABRE, EMMEEREGESHNPICERTNEERIER, MREMZERISERE
gReAutf-88 LRI .

EARMEERF IR IZMA “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
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# {EEY)I|Z, RERBNIIEMEZC, NEN)IEEUE, TEIREREE, PITHE TR
def train(args, model, device, train_loader, optimizer, epoch):
model.train()
for batch_idx, (data, target) in enumerate(train_loader):
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

# HRYGE, RERBAWIHER, NFIGEEIE, 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 an SN3 file in "Pascal Vincent" format (Lush file 'libidx/idx-io.lsh").
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Argument may be a filename, compressed filename, or file object.
# read
with open_maybe_compressed_file(path) as f:
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 ZIELIE
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

nnn
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Lavill

resources = [
"train-images-idx3-ubyte.gz",
"train-labels-idx1-ubyte.gz",
"t10k-images-idx3-ubyte.gz",
"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():

# EX AT LR A ELEI TS

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()
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torch.manual_seed(args.seed)

#iIREFA GPU iX2 CPU Kiz{T&%
device = torch.device("cuda" if use_cuda else "cpu")

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)

# EMHIETRIETS %

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

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

# D BIBIEY SR FIsE 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)

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

# WA HERMBIEREFSHIERTITERE L

model = Net().to(device)

# BN GEMAEENFEIRREE, AFHRETETE

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

# )| R R, 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()

# (RFIEBIEERE ModelArts EIEERIEHGTE
if args.save_model:

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

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

# SHHHERBSEEXME] 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 NP EIZEEEMIA “customize_service.py” , ABIT:

import os
import log
import json
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import torch.nn.functional as F

import torch.nn as nn

import torch

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,))

D
# {REINEIRARSS

class PTVisionService(PTServingBaseService):

def __init__(self, model_name, model_path):
# FABRIENER X

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

# VAR B E X REUNEAEEY
self. model = Mnist(model_path)

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

# EWrequest#iE, FHIEEAEROLUESZHBAEI
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

# BFEENERFTEAIE, 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

# WFMANEIREITAIHER, SRMEIRER

def _inference(self, data):

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

# EN ML
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(
self.fc2 = nn.Linear(

def forward(self, x):
x = self.conv1(x)
x = FErelu(x)
x = self.conv2(x)
x = FErelu(x)
x = Emax_pool2d(x,
x = self.dropout1(x)

9216, 128)
128, 10)

2)

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, **
# R ML
model = Net()

# NNEAEE

kwargs):

if torch.cuda.is_available():
device = torch.device('cuda')

model.load_state_di
else:

ct(torch.load(model_path, map_location="cuda:0"))

device = torch.device('cpu')

model.load_state_di

# CPU & GPU M5

model.to(device)

# FRERUMEIRE

model.eval()

return model

ct(torch.load(model_path, map_location=device))

EAUEBNPIEIRACE N4 “configjson” , WBWT:

non

"model_algorithm

image_classification",

"model_type": "PyTorch",
"runtime": "pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-x86_64"

}

Step3 Bl OBS & L&

o E—LhRIEIRFIAIEN 4 IR SRR E S, MRl EIEFIOBSHE

f, £ModelArts_E

1.
{OBs#@}
-{OBSX {3k}
- mnist-data
- mnist-code
code

=17

N—y—

IZAEAVES, FEMOBSHEEREEF DS

B ROBSEIEZHIG, RIBUNTRPICIZOBSHEFIN 4R,

# OBSYISAE, APTILABENZFR, BIa0: test-modelarts-xx

# OBS3{43k, BRENER, Wbzl apytorch

# OBSXI432, AFEH)IEGEIESE, TLARENZIR, LabEF)amnist-data
# OBSM {432, FFEFMIIZMIAtrain.py, BILABRENZFR, HAEZHEIgmnist-
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-infer  # OBSN{#3k, FRTFIFHUEIERIA customize_service. pyFECE X {4 config.json
- mnist-output  # OBS3 {432, FAFEH)I&EmHER, AJLIBENSZIR, HAEFamnist-
output

A EE

o BIEAIOBSHEFRE X IHFNSLLFEFAModelArtsibZRIER— X 1giRegion, &N
S SH)IZEIHAZIOBSHE . EAIRIEIS N EFOBSHESModelArts2EHE
F—Xi .

o GUIROBSHERY, WRIFMESRIBZEE “EFME” , |IREFEIOBSIHESS
HUE )14

2. _i&EStepl ERIIEEIET TEHAIMNISTEIREEFHEEFIOBSHY “mnist-
data” X4,

A E=

o EEUERIOBSHEY, BAEMNE, BUSSEGRY .
o XHTHMEE, B HEFEFRSZEOBSHRNE,

3.  HEIIEMIA “train.py” I “mnist-code” ¥k,

4. HEHETBEIZA “customize_service.py” FIMEIEELE M “configjson”
“mnist-code” B9 “infer” {4,

Step4 GUZIIIZKIFAL

1. EZRModelArtsEIBIZHIG, 1EFFNOBSIHHERIAIX
2. 7 “NIREE” PREBELUNKSEECHIHIIEBINNER . KT, B5%
FEREEEN, $HXIZEERIBOZEEENNER, BETENR, REEFERZE

FEHTIRI
3. EEMNSHEIRE “GENIZ > ISELl” HENSMEWRE, BF “eUilgk
«Eﬂ.k ” .

4. ESLIRBIIGIEUBXER.
- “elEnl” - &R EEMEET .

“‘BEtB” ¢ &R “TEELR” , THIEREEPYTorch, pytorch_1.8.0-
cuda_10.2-py_3.7-ubuntu_18.04-x86_64,

- ‘“RIBERT . EEECIEMNOBSIBERIERE, FIal “/test-modelarts-xx/
pytorch/mnist-code/” ( test-modelarts-xxEEZHRATHIOBSIEZFR ) -
- ‘IBohs” - EEIEERT LERIGHIAR “trainpy” o

- ‘BN BT “EmEEAN , RBEIIGEEARN “SEBIRT A
“data_url” . IREFIRFMEMNENEHIOBSHR, a0 “/test-modelarts-
xx/pytorch/mnist-data/” ( test-modelarts-xxEEZ 1 AEAIOBSHERZIR )

- ‘7 B “IEmmigme”  kEIGEEER “SHBRT A
“train_url” . REFIREFHMENEZHOBSER, fAlE0 “/test-modelarts-
xx/pytorch/mnist-output/” ( test-modelarts-xxFEEZRIIRHIOBSHEZ
FR) o MFHEAMBRIERE “FA T
“CRIRSREY” ¢ EEGPUER RIS

M H%ERAS 01 (2025-08-21) WA © EARTTERABIRAE 23


https://support.huaweicloud.com/trouble-modelarts/modelarts_13_0157.html#section2
https://support.huaweicloud.com/trouble-modelarts/modelarts_13_0157.html#section2
https://console.huaweicloud.com/modelarts
https://support.huaweicloud.com/usermanual-standard-modelarts/umn-standard-modelarts-0003.html

ModelArts
BRIENI] (PEL )

4 {#F3 ModelArts Standard B ENX B2 LM ESHF
]|

Step5 #IEIE

(£
1.

2.
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