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E_E'ﬁ%l 1/\7JJ

ins=TER

RERIE

HEETIE

A HAFRENMTRE A I B E X EEBIS RBRICIBIEE, SCIEModelArts Li#
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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4-2 EEZERERER

EREANZKSERModelArtsEIBZHIG, EENSHIZRE “DURE
B, #A “DIREIE” mE, BE FImEN .

TESBLEAY IR B0,

" ERIRER: IAMFRF

" HERE: HEEE

" RECE: EEAF

" RRIER: ik | SRR LR

" IRSBIIR: SRE “DURERIRT PTAiEaIRE B AR5
PR

RS “‘HELIFMTIEHRE ( ModelArtsBiRSZHER ) 7, AER
& “BIE” .

4-1 BEEZRIBRIEEN

=TT =,
mHERT O
EsE e FEEs
R
Sz
EENEESEWE, ErEAMESITES, TS
swes @
modelarts_agency_c
EEETRRI0000 S, EFTLIE5531 S,
EEE @
sisas] PR
HEER, PESTEERRLSERETEaSE, HEEE) HETEESRERNES, TaEses, BlsEssans

B 22AE, B T RTR,

PIREIR | wisse x mESR x v | ILETRRASIRGESREE, nREREENotebook, I, HEEERERAN

eyl D 2% DER

RS R ModelArts Studio | SIEHRE | B#4E0NE | Al Galle
ARS8 (ECS) (0/16)
MapReducelESS (MRS) (0/8)

Fy
it
]

]

SeRlBCER, FEModelArtsiZHISRUIIRERIIR, AIEEZILKSHIZIEE
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Step1 ERIIZEE

ASPIEFREISIRRMNISTHIRS, ERILATERIRRE IR “MNISTEUESE” T
El4-3FRA94 S

4-3 MNIST #iEeE

Four files are available on this site:

train-images-idx32 uu:-;'t-i.g;: training set images (9912422 bytes)
train-labels-idxl-ubyte.gz: training set labels (28881 bytes)
tigk-images-idw3I-ubyte.gz: test set images (1648877 bytes)
tigk-labhels-idwl-ubyte.gz: test set labels (4542 bytes)

e  “train-images-idx3-ubyte.gz” : YIGENFEREEXH, HEEZ60000MFEA,

e  “train-labels-idx1-ubyte.gz” : iJIIGREEMRERIEGRE IS, HEEZ60000MER
HISRRIIRES .

e  “t10k-images-idx3-ubyte.gz” : IIFEMNEHREE, HEE10000MER,
° “t10k-labels-idx1-ubyte.gz” : FIFEFRENEREED I, HEE10000MER

RIZEAIIRE

Step2 W ISR I FIHEEE S {4

EXFULZB, ModelArtsiRit T HRAEERAGIZMA . HIEMATHEIREE NS, 5%
WTFXHRE .

[MERY::
G “.py” HCIERY, BEEE “py” X, BUSATEEHIL “SyntaxError: 'gbk' codec

can't decode byte Oxa4 in position 324: illegal multibyte sequence” IR$& .

HlE5eiRE, EMEERNEXGESEMPIGERTNEBRIER, MREMZERBERE
R Iutf-SHETUE BRI

FEARMEBNPEERIIZRA “trainpy” , ABUT:
# 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

# BN LSRR
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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 = 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

# {EEY)I|%, RERBNIEMEC, MNEN)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

# HERVGE, RERBAWIHER, MNFHIGELIE, I+EIRKREFNERR
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)
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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").
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 EFpytorch mnist
# --- end

# raw mnist ZHELIE
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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",
"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 RIS 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,
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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)

#iREFA GPU i 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)

# EMBIETRIETS %

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

D

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

# D BIBIEY|ERFIsE 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 GERAEENFEIREREE, 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)
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scheduler.step()

# (RIFIRELSIERT ModelArts HHEERIEIS
if args.save_model:

# 1 train_url IS HFINAVEE RN BIE 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'))

# 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 EIZEEMIA “customize_service.py” , ABIT:

import os
import log
import json

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_ )

# ENIEEITbIE

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

D
# {EEIEIEIRSS

class PTVisionService(PTServingBaseService):

def __init_ (self, model_name, model_path):
# RIS

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

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

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

# Bllrequest#iE, FERIEHERTTLURSZAYMAER
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:
# IRERLEE

imagel1 = image1.convert("L")
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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

# BHEENERFTEAIE, 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 = {3}
for k, v in data.items():
result[k] = self.model(v)

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 (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 M5

model.to(device)
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# FRERUMEIREL

model.eval()

return model

FEAMEBNPHEIRERE X “configjson” , ABWIT:

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

}

Step3 6l OBS #F L1304

$ E—ShROEEFICAS S IR SHEIRACE N (4, M ARtth E1EFIOBSHE
&, fEModelArts EizfTIIEAFALEY, FEMOBSHEHFIZEEREFIAIEN 4.

1. EROBSEEIZHIG, 1ZIRINTRAICIZEROBSHEFIN 4L,
{OBS#E} # OBSXIZAE, BRI LAEENZFR, flal: test-modelarts-xx
-{OBSX {3k} # OBSX {43k, BENEBR, Lzl apytorch
- mnist-data  # OBSX{43E, BTEMIIGEIRSE, FILIBENER, bz flamnist-data
- mnist-code  # OBS3Z{43E, ATFEMIIG I Atrain.py, ATLAEEXER, LEbEE)mnist-

code
- infer # OBSM{43, AFFRUEIERIZAS customize_service.pyFNECE {4 config.json
- mnist-output  # OBSX {432, AFEFH)IE&mEIER, AJLIRENSBIR, HbZFamnist-
output
A EE

o BIFEAYOBSIHRTTE X IHFNSELF A ModelArtsiRIER— N X1gRegion, &N
SIS AZIOBSHE . EMNERIETTSNEROBSIESModelArtsE%
R—Xig .

o GUFEOBSHERT, HBAVFMERRNBMIEE “IEFME" , | IEFEIIOBSESS
S B || 2R

2. _iEStepl ERIIGEIEL TEHAMNISTEIREEHEEAFIOBSHY “mnist-
data” X4,

A EE

o EEUERIOBSHEY, BAEMNE, BUESEGKY .
o VHEFEME, BHiELIEEHFEBEOBSHEIA,

3. HEIIEBIA “train.py” I “mnist-code” {4,

4. HEHEIBRIZA “customize_service.py” FIMEIEELE M “config.json”
“mnist-code” BY “infer” {4,

Step4 Gl3E)IZR(EN
1. ZEZFEModelArtsEIBIEHEG, EFFOBSHEERIAIX
2. £ “NIRBE” dRRELUIKEERECHIHOBINIES .. k=K, 55&
FFE%;E?‘JRO HITZaERIBIRZRENNER, BIETEN, ARERE
EHITIER
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?’1—5 EAMISH=IRRE “&E)I1Z: > JIGMELl” FENNSAEWVRE, B2E “ eIk
J-L”

S IGMEIEXER.
- ‘ElEnpRT ‘5'6}:% ‘BEMEZE .

“‘BonBIN” ¢ ER “TRERERT , 5IZRRA THRAEFIEEPYTorch,
pytorch_1.8.0- cuda_1O 2-py_3.7-ubuntu_18.04-x86_64,

‘“KRIBER" : EECSEIENOBSKIBERIERE, FI0 “/test-modelarts-xx/
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