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import torch

import torch.nn as nn

import torch.optim as optim

import torch.backends.cudnn as cudnn

import torchvision

import torchvision.transforms as transforms
from torch.cuda.amp import GradScaler,autocast
import time

import os

# WEEYLAT, SRR ER

def set_seed(seed=42):
torch.manual_seed(seed)
torch.cuda.manual_seed(seed)
torch.cuda.manual seed_all (seed)
cudnn.benchmark=False
cudnn.deterministic=True

set_seed()

# N W, Efiflcru

device='cuda' if torch.cuda.is available() else 'cpu'

# BARTAL
transform_train=transforms.Compose ([
transforms.RandomCrop (32, padding=4),
transforms.RandomHorizontalFlip (),
transforms.ToTensor (),
transforms.Normalize ((0.4914,0.4822,0.4465),
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(0.2023,0.1994,0.2010)),
1)

transform test=transforms.Compose ([
transforms.ToTensor (),
transforms.Normalize ((0.4914,0.4822,0.4465),
(0.2023,0.1994,0.2010)),
1)

# fnEcIFAR-108UE4E
trainset=torchvision.datasets.CIFARLO (
root="'./data',train=True,download=True, transform=transform train)
trainloader=torch.utils.data.DatalLoader (
trainset,batch size=128,shuffle=True, num workers=4)

testset=torchvision.datasets.CIFARLO (
root="'./data',train=False,download=True, transform=transform test)

testloader=torch.utils.data.DataLoader (
testset,batch size=100, shuffle=False, num workers=4)

# B, AT IResNet 50
model=torchvision.models.resnet50 (pretrained=False,num classes=10)
model=model.to (device)

# WREHZA Gy, MEHTHEE AT
if device == 'cuda' and torch.cuda.device count() > 1:
model=nn.DataParallel (model)

# E AR BT RAL 3

criterion=nn.CrossEntropyLoss ()

optimizer=optim.SGD (model.parameters(),lr=0.1,
momentum=0.9,weight decay=5e-4)

# RENEENZRHIBE LR 4%

scaler=GradScaler ()

# ORI

scheduler=optim.lr scheduler.StepLR (optimizer, step size=30,gamma=0.1)

# UIZReR %
def train(epoch):
model.train ()
train loss=0
correct=0
total=0
start_time=time.time ()
for batch_idx, (inputs, targets) in enumerate(trainloader) :
inputs, targets=inputs.to(device), targets.to (device)
optimizer.zero grad()
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#+ HINRAERE LT

with autocast () :
outputs=model (inputs)
loss=criterion (outputs, targets)

# B BEARIL

scaler.scale(loss) .backward()
scaler.step (optimizer)
scaler.update ()

train loss += loss.item()
_,predicted=outputs.max (1)

total += targets.size(0)

correct += predicted.eqg(targets) .sum().item()

if batch_idx % 100 == 0:
print (f'Epoch [{epoch}] Batch [{batch_idx}/{len(trainloader)}] '
f'Loss: {train loss/(batch idx+1):.3f} | '
f'Acc: {100.*correct/total:.3f}%")
end_time=time.time ()
print (f'Epoch [{epoch}] Training completed in {end_time-start_time:.2f} seconds.')

# R 2
def test (epoch):
model.eval ()
test_loss=0
correct=0
total=0
with torch.no_grad() :
for batch_idx, (inputs,targets) in enumerate (testloader):
inputs, targets=inputs.to (device), targets.to (device)
with autocast():
outputs=model (inputs)
loss=criterion (outputs, targets)
test_loss += loss.item()
_,predicted=outputs.max (1)
total += targets.size (0)
correct += predicted.eqg(targets) .sum().item()
acc=100.*correct/total
print (f'Epoch [{epoch}] Test Loss: {test_loss/len(testloader):.3f} | '
f'Test Acc: {acc:.3f}%")
return acc

# FUNGIEHR

best_acc=0

for epoch in range(1,101):
train (epoch)
acc=test (epoch)
scheduler.step ()

# PRAF IR Y
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if acc > best_acc:
best_acc=acc
state={
'model': model.state dict(),
'acc': acc,
'epoch': epoch,
}
if not os.path.isdir ('checkpoint'):
os.mkdir ('checkpoint')
torch.save (state, './checkpoint/ckpt.pth')
print (f'Best Acc: {best acc:.3f}%\n'")

# IR AR A BEAT B AR
checkpoint=torch.load('./checkpoint/ckpt.pth'")
model.load_state_dict (checkpoint['model'])
final acc=test (checkpoint['epoch'])

print (f'Final Best Accuracy: {final_acc:.3f}%")

R

Downloading https://www.cs.toronto.edu/~kriz/cifar-10-python.tar.gz

./data/cifar-10-python.tar.gz
Extracting ./data/cifar-10-python.tar.gz to ./data
Files already downloaded and verified
Epoch [1] Batch [0/390] Loss: 2.303 | Acc: 10.000%
Epoch [1] Batch [100/390] Loss: 1.989 | Acc: 37.500%
Epoch [1] Batch [200/390] Loss: 1.752 | Acc: 55.156%
Epoch [1] Batch [300/390] Loss: 1.593 | Acc: 64.844%
Epoch [1] Training completed in 45.32 seconds.
Epoch [1] Test Loss: 1.681 | Test Acc: 43.210%
Best Acc: 43.210%
Epoch [2] Batch [0/390] Loss: 1.503 | Acc: 55.469%
Epoch [100] Batch [300/390] Loss: 0.210 | Acc: 95.312%
Epoch [100] Training completed in 44.87 seconds.
Epoch [100] Test Loss: 0.321 | Test Acc: 91.450%
Best Acc: 91.450%
Final Best Accuracy: 91.450%

AADEMT -

o XEMAAF: @ilset seedhl, FRIN%LTAZG)T E LM, B L FMAEFELERT

—%,
o k&HE: HEREHTHYGPU, #4&e4EHAGPURATI %, AnikitFiT42,
o JRIETRAL T 4% F TransformsxT CIFAR-105038 & #H AT HIE 38 sx AT i 4l, IRIAAER 49210

fie
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o HiEhe#K: i@ itftorch.utils.data.Dataloaderhn 2 )| % Fo )X FL3E £, KBS K | FeFF 470
By RAREL

o EAE S ARM Y| %49 ResNet504E A, FHARSE CIFAR- 10403 & o 09 4048 K A S0R ¥ 5
Wbk, BH $AGPU, NRMH#IEFTH X

o Wik HIEMALE: LA UMK BEA AN E FERAE, REFIE. FHzfm

o RAHMEEY| %4ELE: 3] AGradScalerfrautocast, EIL A FIRASIEEE I, AV G E,

o 5] FiFE: KA StepLRF o, 221330/ epochf® A1k 3 F, WARHAER F 45 WL 84,

o kg EI%idAR T, 188 autocast# AT HAEE M E, B A F) A GradScaler#t 4745 A 47
A, AR IESAERAGE. DG P RRR T RAMAAEAE, TN EHINGHRIE,

o MXikA: MKW, FAEAE A autocast¥t AT F 4G BT E, FRAEAEA e b AL

o I |%4MEIR: BEAT1004 epochtg I 2k 5K, RAREER, AARRLER LA REH
MR F

o RAMK: mBERAAEER, HAARLGN KT, WHRAGRERAHE,

R P EACHD RSB, fEoR T A fEPyTorchHESE T SEIR ARG RE ISR, SR THBRL I ZRA) R A0
PERE, &M TR HAIR L 2 SRR R S PR R o

2.2.3 HHRII%IELE: Horovod

Horovod > 2 PR 2~ SIHESE, 35 TensorFlow. PyTorchfllKeras, &t T 4—HIAPI#HZ M,
a7 IIRNACE 58 M. H A48T RERE S IR 2 5N 2R R B sh S B 2 2] =%,
iR Zd FEn AR e v SWSICE . BkAlh, Horovodid SCRHR GRS LR, Wil AR EITH S
R EAAAE, DR TR 2R PR RE I F BRI B U 6

B4 F] FHHorovod 7£ 2 717 i 2 GPUMEE NIl 25— AN EHG 73 B8 . A — M8 B0m 73
GBI ER 4, BAGPUTCIATE & BN 8] A 58 AR IZR 55 - il Horovod, #4655 2 BL B £ 1 GPU
G LN S 102 S B s o i R ey SR [/ N N T

LRI, Horovod B BGEAF HLAIH T/ 16 R FARAEIR, CR¥F 7 RAIZRE — Bt 5 &
Rt o @ X A AT T, AMERT TSGR, bR B OO B A A s A, T 2
SR R HhOo] e 1 RE T SRR 7 oK

PLR 7~ AR 2 7 T 4nfA] 45 F Horovod 7 Py TorchHE 28 v LI 70 A S0l 5, IR — NG AR &
W 2% £ECIFAR-105 4 4 E R EIR > FRAE o ZonBliE ]+ 2 N GPUM Z Y 534355, J#id Horovod
(AR, S R 20 A I e

# distributed training horovod.py

# f# FHorovodfEPyTorchHELLH S B4 41 2l Zk

import torch
import torch.nn as nn
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import torch.optim as optim

import torch.nn.functional as F

import torchvision

import torchvision.transforms as transforms
import horovod.torch as hvd

import os

import time

# ¥liEftHorovod
hvd.init ()

# WEBENLFT, BRI ES
torch.manual seed (42)

torch.cuda.manual seed(42)
torch.cuda.manual_seed_all (42)
torch.backends.cudnn.deterministic=True
torch.backends.cudnn.benchmark=False

# WELE

if torch.cuda.is_available():
torch.cuda.set_device (hvd.local_rank())
device=torch.device('cuda')

else:
device=torch.device ('cpu')

# B sk

transform_train=transforms.Compose ([
transforms.RandomCrop (32, padding=4),
transforms.RandomHorizontalFlip (),
transforms.ToTensor (),
transforms.Normalize ((0.4914,0.4822,0.4465),

(0.2023,0.1994,0.2010)),
1)

transform test=transforms.Compose ([
transforms.ToTensor (),
transforms.Normalize ((0.4914,0.4822,0.4465),
(0.2023,0.1994,0.2010)),
1)

# fn#kcTrar-1 054
trainset=torchvision.datasets.CIFARLO (
root="'./data',train=True,download=True, transform=transform train)
# WR#fHorovodrankMsizeXl) s Hid
train sampler=torch.utils.data.distributed.DistributedSampler (
trainset,num_replicas=hvd.size (), rank=hvd.rank())
trainloader=torch.utils.data.DatalLoader (
trainset,batch size=128, sampler=train sampler,num workers=4)

testset=torchvision.datasets.CIFARI1O (
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root="'./data',train=False,download=True, transform=transform test)
test_sampler=torch.utils.data.distributed.DistributedSampler (

testset,num replicas=hvd.size (), rank=hvd.rank(),shuffle=False)
testloader=torch.utils.data.DatalLoader (

testset,batch size=100, sampler=test sampler,num workers=4)

# 8 X — MR 2%
class SimpleCNN (nn.Module) :
def init (self):

super (SimpleCNN, self). init ()
+ BRZE
self.convl=nn.Conv2d (3,32, kernel size=3,padding=1)
self.conv2=nn.Conv2d (32, 64, kernel size=3,padding=1)
self.conv3=nn.Conv2d (64,128, kernel size=3,padding=1)
# A
self.pool=nn.MaxPool2d(2,2)
# EEE
self.fcl=nn.Linear (128*4%*4,256)
self.fc2=nn.Linear (256,10)

def forward(self,x):

x=self.pool (F.relu(self.convl (x))) # B B Hbik
x=self.pool (F.relu(self.conv2 (x))) # B RS HEE Hb
x=self.pool (F.relu(self.conv3(x))) # = EERHEE b
x=x.view(-1,128%4%4) # B
x=F.relu(self.fcl (x)) # TR
x=self.fc2 (x) # fHE

return x
model=SimpleCNN () .to (device) # ST IERE B B &

# {ffHorovod i UM 1L 3%
optimizer=optim.SGD (model.parameters(),lr=0.1,momentum=0.9, weight decay=5e-4)
# HRRAE
optimizer=hvd.DistributedOptimizer (
optimizer,
named_parameters=model.named parameters (),
compression=hvd.Compression.none

# € X FA LA

scheduler=optim.lr scheduler.SteplR (optimizer,step size=30,gamma=0.1)
criterion=nn.CrossEntropyLoss () # 8 PR R

# AAEFRERE EATENE R
def print_only main(*args, **kwargs) :
if hvd.rank() ==
print (*args, **kwargs)
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# IGRR %L

def train(epoch):
model.train ()
train_sampler.set_epoch (epoch)
running loss=0.0
correct=0
total=0
start_time=time.time ()

for batch_idx, (inputs, targets) in enumerate(trainloader):
inputs, targets=inputs.to(device), targets.to (device)
optimizer.zero grad()
outputs=model (inputs)
loss=criterion (outputs, targets)
loss.backward()
optimizer.step ()

running loss += loss.item()
_,predicted=outputs.max (1)

total += targets.size(0)

correct += predicted.eqg(targets) .sum().item()

if batch_idx % 100 ==
print_only main (
f'Epoch [{epoch}] Batch [{batch idx}/{len(trainloader)}]"
f'Loss: {running loss/ (batch idx+1):.3f} | '
f'Acc: {100.*correct/total:.3f}%")
end_time=time.time ()
print_only main (f'Epoch [{epoch}] Training completed in {end_time-start_time:.2f}
seconds. ')

# D ek 4
def test (epoch):
model .eval ()
test_loss=0
correct=0
total=0
with torch.no grad():
for batch_idx, (inputs, targets) in enumerate (testloader):
inputs, targets=inputs.to(device), targets.to (device)
outputs=model (inputs)
loss=criterion (outputs, targets)
test loss += loss.item()
_,predicted=outputs.max (1)
total += targets.size (0)
correct += predicted.eg(targets).sum().item()
acc=100.*correct/total
print_only main(
f'Epoch [{epoch}] Test Loss: {test loss/len(testloader):.3f} | '
f'Test Acc: {acc:.3f}%")
return acc
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# FIGREIR
def main():
best acc=0
for epoch in range(1,101):
train (epoch)
acc=test (epoch)
scheduler.step ()
# A TR
if hvd.rank() == 0 and acc > best acc:
best acc=acc
if not os.path.isdir ('checkpoint'):
os.mkdir ('checkpoint')
torch.save ({
'epoch': epoch,
'model state dict': model.state dict(),
'optimizer state dict': optimizer.state_dict(),
'acc': acc,
},'./checkpoint/best model.pth")
print only main(
f'Best model saved with accuracy: {best_acc:.3f}%'")
print only main(f'Best Acc: {best_acc:.3f}%\n'")
# AR IN R AR R AT R 1K
if hvd.rank() ==
checkpoint=torch.load("'./checkpoint/best model.pth'")
model.load state dict (checkpoint['model state dict'])
final acc=test (checkpoint['epoch'])
print_only main(f'Final Best Accuracy: {final acc:.3f}%"')

if name == "' main_ _':
main ()
E— A ANGPUR 215 mi B i AT Bk A O ZRA, S a5 R
Epoch [1] Batch [0/390] Loss: 2.304 | Acc: 10.000%
Epoch [1] Batch [100/390] Loss: 1.980 | Acc: 35.156%
Epoch [1] Batch [200/390] Loss: 1.750 | Acc: 50.938%
Epoch [1] Batch [300/390] Loss: 1.600 | Acc: 60.625%
Epoch [1] Training completed in 120.45 seconds.
Epoch [1] Test Loss: 1.682 | Test Acc: 43.210%

Best Acc: 43.210%

Epoch [2] Batch [0/390] Loss: 1.503 | Acc: 55.469%
Epoch [100] Batch [300/390] Loss: 0.210 | Acc: 95.312%
Epoch [100] Training completed in 118.87 seconds.
Epoch [100] Test Loss: 0.321 | Test Acc: 91.450%
9

Best Acc: 91.450%

Final Best Accuracy: 91.450%
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AMEPER

e Horovod#444t: il ithvd.init()#44 4L Horovod, & B oA K| % IR3%.

o X&FE: AR4EHorovoddy AHEL 1% B GPUK &, #RAEAN#H421% 8 R F) 49 GPU,

o MBI L 4& A Transformsst CIFAR-104% 38 £ s 47 K 4B B0 2B Fa AR i 40, H) A
DistributedSampler#f k&Nt A2 X R 69 848 T &, BLHBEET L.

o BRI TA—AEEERNEZ ML, & A FCIFAR-105038 & Loy B0 K114

o MRALK L oA XMACE I A FAASE T 410, S idhvd DistributedOptimizer
HE, HRMELAEAN LR R,

o ) RiFE: R StepLRE -, £ 43330/ epocht Ak 3] F, VALHAEAR B 4F ML,

o WA HI: BHABMAII, EATZHEMES.

o ITPpdx4l: & X print_only maind ik, 1XfE EH#HAZ (rank 0) LATEPII %A K15 &, L
FHHE.

o D% RE: AV, EANSH REIEmE B RATHIEEXK, AT ER KA A
£, FBAAE SRS

o KB AN, PAEEAERNKE Eaghbe, PR KA AR,

o I ILMIR: $AT1004 epochdy Il 4 5 MK, PRARAEAAL, AU A2 F AT IR 4RAE,
VAR BRAZ Y 6 — B

o RAMK: ZHBWRREBRUBATRANK, WERHEAE.

I LA EARRS R, EIR T 4] 7E Py TorchHE 22 '~ £E B Horovod, SEIR /& 2% ¥ 73 A1 =l 2k
Horovodi#id a4k /- M NN SR E 5 H, 7 7 2 AGPUMZ 5 i NI IZRAcE, EHT
R IR 2 2 SIS R ) SR R

2.3 EEANEEA

AHRE RGN RPN 1) A SR B S OGBE BOR, R s O Ik SR 5 B R, BT T
RIEIR 5 i A B RV~ SR, DL R HE R HERR AR AL T i o S 1 XTI LeFERHBOAR IR ST »
5 LA B3 B AR A (e A8 S RS 3757 R SRR AR HE B A R S PR RE T SRR S e R R R
DR RSB T 1 1o 280 P i (3t 1 S PR B0 R ST H

231 MBEHMERSHIES|EE

TR 2 SR Y R JEBR i BAE SEBR N o B EE B A, LSRR A ek 8 L 2 5
RGHVBARTEREAM A RS . Oy 7 IRTHERI R RE, B In g S 5] S 45 S O SRR T .
TEfE IR AR IE L T R TT, AR IR A ST A A AT 2R, TR 5] 38 I B ST AL i ek
B HIEATE R, W PR AR, SClm B R R e
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1. FEHNEREE

T A I 2R A FEGPU (IR ARFE B IE) . TPU GIKREACHE#50) . FPGA (U Al 4w fe | TRE41)
MIASIC (LRSS &5, X ELI 3838 FFA7THR 48, 3 4 v RE R s SR ) & H B R 2
B, TR KRS B HE I ) TSR oK
® GPU: VAL GHATE AR KT S F A, RoAREF IR A% . NVIDIAK
Tensor Coresit —F AL TR EF J i H, ZIFROKEEEH, B HEEF,

e TPU: #GooglefF & 89+ MK ELALET, ATREFIMA, REZRGIESET LIS
TIEHE S, TR T RIEEA IR HRE.

e FPGAL5ASIC: FPGARE S50 T hAztE, & T4 2 A 692 fl1etkik; ASICI 324
Ko eyt feAebest, (2L B MK, &R T RAAREE >,

2. B3|

TP 5| AR TR I GRbF IR L 2 SRR HEAT A AN, DL N AS [ AE A1 & B0k . 0 L
(4 HE 5] Z2 U FENVIDIA K TensorRT. ONNX Runtime. Intel (F245/K) HJOpenVINOAI TensorFlow

A
LiteZ%,

® TensorRT: 4t NVIDIA GPUMkAL 49 4E 28 5| 2, i@ i B @k, M EAEF N AHALFH AR,
BERAEE G EAERIER, T2 E R T AR B 3575 55 AR

e ONNX Runtime: X3 %#54-F & e94f285] %, FRONNXHMXAEA, 4R Fa9Hik
WA, EAFHPEHERSHNEA D,

® OpenVINO: Inteldf i 6933240 T B, £ 4525 AP Intel s H-F &, RAEZ 2 AGARE 453 o fh
e he, ERTRAGITHFBRAKEL.

3. MHEASRfHl—TensorRTHEENEE

PATensorRT 9, 455 NVIDIA GPUREAT FGURS: IS 2R 1) B DTk, e ik 10 AW AR Y 4385 1) IR 2
BERTHERERE

DL - BIARAS &7 1 e FINVIDIA B TensorRTAEGPU L HIi# Y OLOVS AR B [y I 78, 52
TR 80 E BRI o 1275 100 B A PR R At L A A A 51 B DL R SRR AR H bR RT I, & TR
B AE IR A Ak B B 5.

# yolov5_tensorrt_inference.py

# [FFANVIDIAR TensorRTAEGPU LI YOLOV S AR A )4 EE

import tensorrt as trt
import pycuda.driver as cuda
import pycuda.autoinit
import numpy as np

import cv2

import time

import os
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TRT_LOGGER=trt.Logger (trt.Logger.WARNING)

def build_engine (onnx_file path,engine file path,max _batch _size=1):

wun

wuon

MONNXSCAFH B TensorRT 5 55, FA5A7 RS- a

if os.path.exists(engine file path):
print ("M ZAFEM TensorRTH %)
with open(engine file path, 'rb') as f,trt.Runtime (TRT_LOGGER) as runtime:
return runtime.deserialize cuda_engine (f.read())

print ("#J#E#TensorRTH| %)
with trt.Builder (TRT _LOGGER) as builder,builder.create network(
1 << int(trt.NetworkDefinitionCreationFlag.EXPLICIT BATCH)) as
network, trt.OnnxParser (network, TRT_LOGGER) as parser:

builder.max workspace size=1 << 30 # 1GB
builder.max batch size=max batch size

if not parser.parse_from file(onnx_file path):
print ("ERROR: Failed to parse the ONNX file."™)
for error in range(parser.num errors):
print (parser.get_error (error))
return None

builder.fpl6 mode=True # JAFFPLOHS
engine=builder.build cuda_engine (network)

with open(engine file path, 'wb') as f:
f.write (engine.serialize())
print ("TensorRT 5| M ERIFRE")

return engine

def allocate_buffers (engine) :

wuon

NTensorRT 5| %43 fic 4 N FN% H 22 X
inputs=[]

outputs=[]

bindings=[]
stream=cuda.Stream()

for binding in engine:
size=trt.volume (engine.get_binding_shape (binding)) *engine.max_batch_size
dtype=trt.nptype (engine.get_binding_dtype (binding))
# AEENA B RN
host mem=cuda.pagelocked empty (size,dtype)
device mem=cuda.mem alloc (host mem.nbytes)
bindings.append (int (device mem))
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# IR T IR NS, SRR B3R
if engine.binding is_input (binding) :
inputs.append({'host': host mem, 'device': device mem})
else:
outputs.append ({'host': host mem, 'device': device mem})

return inputs,outputs,bindings,stream

def load engine(engine file path):

wun

M TensorRT 5| 2

wnn

with open(engine file path, 'rb') as f,trt.Runtime (TRT_LOGGER) as runtime:
return runtime.deserialize cuda _engine (f.read())

def preprocess image (image path, input shape):

wnn

TG, RN —1

image=cv2.imread (image_path)
image=cv2.cvtColor (image, cv2.COLOR_BGR2RGB)
image=cv2.resize (image, (input shape[2],input shape([1l]))
image=image.astype (np.float32)/255.0

image=np.transpose (image, (2,0,1)) # 1 E G RN EWCAR AL o camg 2
image=np.expand dims (image, axis=0) # IR YRS

return image

def postprocess (outputs,conf_threshold=0.5,nms_threshold=0.4):

wnn

JEACBRARE TR IR, I A A R A I R AR AR AR
detections=[]
for output in outputs:
for detection in output:
scores=detection[5:]
class_id=np.argmax (scores)
confidence=scores|[class_id]
if confidence > conf threshold:
box=detection[0:4]
detections.append ({
'class_id': class_id,
'confidence': float (confidence),
'box': box.tolist ()
1)
# HEAT AR A ]
boxes=np.array([d['box'] for d in detections])
scores=np.array([d['confidence'] for d in detections])
indices=cv2.dnn.NMSBoxes (boxes.tolist (), scores.tolist (),
conf threshold,nms threshold)
final detections=[]
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3

for i in indices:

idx=1[0]

final detections.append(detections[idx])
return final detections

def infer (engine, inputs, outputs,bindings, stream, image) :
AT HERE
# K EEEIE S B AP X
np.copyto (inputs[0] ['host'],image.ravel ())
# OB NN B %
cuda.memcpy htod _async (inputs[0] ['device'],inputs[0]['host'],stream)
# AT HER

context=engine.create_execution_context ()

context.execute_async_v2 (bindings=bindings,
stream_handle=stream.handle)
# K R B M e S B AL
for output in outputs:
cuda.memcpy dtoh _async (output['host'],output['device'], stream)
# S RFHERE SE AL

stream.synchronize ()

# SRHU
return [output['host'] for output in outputs]
def main() :

TRRE AR I HEAT R
onnx_model path='yolov5.onnx'
engine file path='yolov5 trt.engine'

# MEEIN#E TensorRT 512
if not os.path.exists(engine_file path):

engine=build _engine (onnx_model path,engine_file path)
else:

engine=load _engine (engine file path)

if engine is None:
print ("Failed to load or build the TensorRT engine.")
return

# B X

inputs, outputs,bindings, stream=allocate buffers (engine)

# I A TEAR
input_shape=engine.get_binding_shape (0)

# INEIETAE E G
image path='sample.jpg' # B NLrEGEKE
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image=preprocess_image (image_path, input_shape)
# PATHERE
start_time=time.time ()
output=infer (engine, inputs, outputs,bindings, stream, image)
end time=time.time ()
# JE A EEHER Y
detections=postprocess (output)
# fHEE R
print (£"HEFENA]: {end time-start time:.4f}Fbm)
for det in detections:
print (£"2RFIID: {det['class_id']},
BEE: {det['confidence']:.2f},*Eé§$ﬁ: {det['box']1}")

# Tl
HEFEW ] . 0.0254%)
KAlIp: 3, BIEE: 0.85,#EA4R: [0.5,0.5,0.2,0.2]
FHIp: 7, BIEE: 0.67,ME465: [0.3,0.3,0.15,0.15]

if _ _name__ == '_ _main__':
main ()

[EBHAT I RIS, AR08 4 Hysample.jpgIEIR, 1t 4 T -
W TensorRTH| %

Te

nsorRT 5| S5 I IR AF

HEHRSE] : 0.0254F)
FKylip: 3, BIEE: 0.85,#E4Fk: [0.5,0.5,0.2,0.2]
FKAlip: 7, BERE: 0.67, fE4445: [0.3,0.3,0.15,0.15]

AR TE ARG T -

)3 TensorRT 3| % : build engine & 4% YOLOVS 4 ONNXAZ A 4% 4% % TensorRTHAL 5] %,
HRAGH I, RTFE8mBAER ., B RFPLoAE EAL X AR IL 18 A ) M A b
Btk oF X: allocate_buffers i £ 4 AR 6 sy N Adiy b 5 Be TAWFX & N A, AAPREIE fE
JCPUFGPUZ_ 8] & A% #r .

A BARA Ao AL 2 B 45 preprocess_image hF iR AR A, HER T, Ja—1b, 4tk
A AR T E AR

#2142 infer BB TR E 09 BRSAE A BIGPU, HUTIRZE, M4 R A4
= EALA A

Ja AL 32 postprocess i H ot AR R by h SEATREAT, ILIEAKEAS a9 MLE R, FFE A MK
{EFr & (NMS) Ry & Z Al

ERE: maind HWREANAAR, QT EMEI R, BETRAE, EEIATELE R
i, BREANEITAR 0 G BAEH .
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i Pl B R RES, JRoR T A i FINVIDIA ) TensorRT7EGPU_LAI# Y OLOVS A ik ¥ i
oo ZITEIE T I AT 18 B2 B B R 5 T AR R R A 3 5, AT T
PRS2 SRR ) S N AR REAI IR o

232 REESSEMHETE

FEIR L I B HEB O R T, R IR S i At B R P B VE RE TR bR, 8 5 EEAE I L [A]
BEATAUAE o AIRHEIR Fi5 1) 2 BN SR B2 i B2 T 75 RIS 1), 36 TSI VR SR s I R, AnfE 2k
HEFANSCIN W42 s 1 B Ik B T R ARG A B I [R] P R 68 A0 B ) SR AR, T8 TR A BT DR RN
RREH s 7

— B LB R SR A AL EE (Batching) , IR 2 AN SR A H O — M LIREEAT IAT AL B,
AEfS 2 2 P2 W GPUSEAE A I s A FH 22, NS T Ak & o[RS, 380 608 i RO/ K
SRR E], AT DA DR BN SR A AR AE W] S Y [ Y, e AP A 22 2R Ak T 0 SR v A 3L
HEHOR, W F A 2 ANE R, HE— DR AR G A BT R R AL B RE

NSRBI P4, AR 5] BEA R 55 2 A 5 S A sl A A BN v AR BSR4
8 TensorRTEERAL T B, A DL BEAT 3 — 22404, Js/DHERRIN (] 4545 FastAPIAE mitEAEWeb
MEZE, W] LUK R S AR IR S5, SCRFFF A SRANAL AR 2R . Gl I IX Se R F B, REBBAE IR FFIRAEIR
EES, R ARG A&, W62 AR N 7 50 6 K.

PLR 7~ ARAS fE 7 1 Wide] 4 F Python [¥] Fast APTHE 22 Fl1 Py TorchA5 5 52 L — A S HRF b b 2 1) 4
PR SSE, A B E OISR ), SEBUIRAEIR 5 v A kB P4

# inference_server.py

# I FastAPTHESE A Py Torch iR A LI — N SRRk AL 24 F) HE B IR 55 2%

import asyncio

import uvicorn

from fastapi import FastAPI,File,UploadFile, HTTPException
from typing import List

import torch

import torch.nn as nn

import torchvision.transforms as transforms

from PIL import Image

import io

import time
app=FastAPI ()

# SR, T 25 ResNet 18
class SimpleCNN (nn.Module) :
def _ _init__ (self):
super (SimpleCNN,self) . _init_ _ ()
#+ BRZ
self.convl=nn.Conv2d (3,16, kernel size=3,padding=1)
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self.conv2=nn.Conv2d (16,32, kernel size=3,padding=1)
# Wb E

self.pool=nn.MaxPool2d (2, 2)

# IEEZ

self.fcl=nn.Linear (32*8%*8,128)

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

def forward(self,x):
# B EERAREHB
x=self.pool (torch.relu(self.convl (x)))
# B R EOE B
x=self.pool (torch.relu(self.conv2(x)))
+ BT
x=x.view(-1,32*8*8)
# AR R
x=torch.relu(self.fcl (x))
# Hi 2
x=self.fc2 (x)
return x

# A

model=SimpleCNN ()

model.load _state_dict (torch.load('simple cnn.pth',map_location='cpu'))
model.eval ()

# M TAL B

transform=transforms.Compose ([
transforms.Resize ((32,32)),
transforms.ToTensor (),

1)

# AEIE A GRS

batch_queue=[]
batch_lock=asyncio.Lock ()
batch_event=asyncio.Event ()

# TG SRAE

results={}

# I S%
MAX BATCH SIZE=16
MAX WAIT TIME=0.1 # S KZfE, B

async def batch inference():
while True:
await batch_event.wait ()
async with batch_lock:
if not batch_queue:
batch event.clear ()

continue
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# HUH AR
current _batch=batch_queue.copy ()
batch_queue.clear ()
batch_event.clear()
# ST AN
images=torch.stack ([item['image'] for item in current batch])
# BT
with torch.no_grad():
outputs=model (images)
_,predicted=torch.max (outputs, 1)
# PSR
for i,item in enumerate (current_batch) :
results[item['id']]=predicted[i].item()

Qapp.on_event ("startup")
async def startup_event():
# JAENH AL BT SS

asyncio.create_task (batch_inference())

Qapp.post ("/predict™)
async def predict(files: List[UploadFile]=File(...)):
if not files:
raise HTTPException (status code=400,detail="RK_bA&L3CH")
batch_id=time.time ()
images=[]
for file in files:
try:
contents=await file.read()
image=Image.open (io.BytesIO (contents)) .convert ('RGB")
image=transform(image)
images.append (image)
except Exception as e:
raise HTTPException (status_code=400,
detail=f" AL H (file.filename}: {str(e)}™)
async with batch_lock:
for img in images:
batch queue.append({'id': batch _id, 'image': img})
if len(batch queue) >= MAX BATCH SIZE:
batch_event.set ()
else:
# R E TR iR
asyncio.get event loop () .call later (MAX WAIT TIME, batch event.set)
# AR
while batch_id not in results:
await asyncio.sleep(0.01)
preds=results.pop (batch_id)

return {"predictions": preds}
if _ _name__ == "_ _main__":
# FABIIRS A

uvicorn.run (app, host="0.0.0.0",port=8000)
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TRBEIE I K35 22 A UG ST BRI 55 &5 ) /predictdin i, 3 A1 45 R0 F -
{

"predictions": [3,7,1,5,9,2,4,0,6,8]
}
AL T -
o REARIF L HAndK: B —AF ) EAAYZ W %, SFm R TR 4 69 E L AFsimple_cnn.pth,
R EAR A IR
o P{EIAAL . 4% torchvision.transformsaf #ir N B MG HEAT KN A A K F 453k, AR ALK
FHEBUER,

o LA IALAL:
s BLPAF) 540: 1% batch queued| R GGk XL 22 a94F K, i@ idbatch lock# P&k & A2 24,
F4% F batch_event % 4438 4o 4L 22 4F 4,
o A TS Z L —/~4% Abatch inferencedy W42 FH 3k, F4: i Urbatch eventZEfF, L
HF R A AIR B, AR IX s F R AT 43P, i it torch.stackdF S 18 B AR F AR,
— AR, RBPATARR IR, FE TR 2 R Ak Eresults T #2 F , BT 57 6937 R IRIX,
o JERSZH:
o BEREH ABREBEIHN, RBIHPA I Sbatch inference.
o TR A R SUpredictin &, K Z BRI, RE AT G mABLAT] . AR
FIR KA iF0tE), R R T 5 B AR PAL 2,
o LRI LKW HREAFEIRGTNL R, —LFR TR, WEADTRLERLE
P 5.
® JR% 2% &30 i Auvicorn s S FastAPIR 425, 177 BT A7 =T /A 69 1Pse ik, 5% 0 53% & % 8000,

R ERAD, SEELT —ASSCRAACE O HERL IR 55 A5, REMSAE DRI IRIE R RIS, ST
e, TR N AR R OCEE SR G R NI (R P A% R KN 3 5, e 2 BRIk S5 A
SEI M A% R L

233 HBEMMATE: HEHE

TEVR P 25 SR (AR B B, LS HERE (Batch Inference) 1EN—FOGHEMIMRALEIA, LKt
SRR G I — MEUGEAT IFAT AL B, W SRTT THEEACE M R G R SRR A
JEERAE T 78 70 M A I &8 CAnGPUD BYFFATIHELRE /), i — PR B 2 AN Nt b T
AR (AR BETA A s R s 18], AT B v 1B AT SRR A R . R, bR HEEE I A
PR B ORI AT SRR I 8], REMBAE AR FHIIE B A RTHR T, SEBlm Bk B HER M BE . IXMPT
T2 3 P T 7 ) A B KR A5 SR LS W S R ) AR SR BT S, ARG IR R SEi
MU AT AR SCA b B A5
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N SEBE R E R, FE AN SCRRE SR A ZI AL AL AL HEER R S5 o A
W B 2 AN SREFAE T BAFI A, 2 BAA e (17 SR B 1k 3 T R R /)N B A5 A I [ I A
Aol R AR A IR . IXFEBEBE ORI FR G0 SER I N B8 T, SRE T A R PR AT SR B SR D
BEAN, b HE R A 75 TN EE FUAL BEAN 5 A SRR, A DR Bl £ 3k O rb (0 v R A 45 B PR
pIY Gl

PLUR /RIS g 7s T an 4l 4 B Python ) Fast APTAE 42 Fl Py Torch 5 8 S HL — /> 3 ¢4t & 4k 34 11
BBy KM s a o T & BB B LRSI 1), AR RS, SRR 5 A &
T

# batch_inference_server.py

# M FastAPTHERA Py Tor chBE S — AN SR HE T (K BB 70 S 55 4

import asyncio

from fastapi import FastAPI,File,UploadFile,HTTPException
from typing import List

import torch

import torch.nn as nn

import torchvision.transforms as transforms

from PIL import Image

import io

import time

import uvicorn

app=FastAPI ()

# 8 XA, T 2R ResNet 18
class SimpleCNN (nn.Module) :
def init (self):

super (SimpleCNN, self) . _init__ ()
+ BRE
self.convl=nn.Conv2d (3,16, kernel_size=3,padding=1)
self.conv2=nn.Conv2d (16,32, kernel size=3,padding=1)
# AL
self.pool=nn.MaxPool2d (2, 2)
# EEE
self.fcl=nn.Linear (32*8*8,128)
self.fc2=nn.Linear (128,10)

def forward(self,x):
# B EERREHB
x=self.pool (torch.relu(self.convl (x)))
# B EEH IR B
x=self.pool (torch.relu(self.conv2(x)))
¥ T
x=x.view(-1,32*8*8)
# AT
x=torch.relu(self.fcl (x))
+ =
x=self.fc2 (x)
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return x

# AR

model=SimpleCNN ()

model.load state dict(torch.load('simple cnn.pth',map location='cpu'))
model.eval ()

# MR TAb B

transform=transforms.Compose ([
transforms.Resize ((32,32)),
transforms.ToTensor (),

1)
# JHERLBA S

batch_queue=[]
batch lock=asyncio.Lock ()
batch _event=asyncio.Event ()

# TR R

results={}

# HEALF S
MAX BATCH SIZE=16 # BHAHLKK/
MAX WAIT TIME=0.1 # HRSREEE, AR

async def batch inference():
while True:
await batch event.wait ()
async with batch_lock:
if not batch queue:
batch _event.clear ()
continue
# HUH TR
current_batch=batch_queue.copy ()
batch_queue.clear ()
batch_event.clear ()
# R
images=torch.stack([item['image'] for item in current batch])
# AT HER
with torch.no_grad():
outputs=model (images)
_,predicted=torch.max (outputs, 1)
# fEifgE R
for i,item in enumerate (current_batch) :
results[item['id']]=predicted[i].item()

@app.on_event ("startup")
async def startup_event():
# AL TS

asyncio.create task(batch inference())

@app.post ("/predict™)
async def predict(files: List[UploadFile]=File(...)):
if not files:
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raise HTTPException (status_code=400,detail="K A& f")
batch_id=time.time ()
images=[]
for file in files:
try:
contents=await file.read()
image=Image.open (io.BytesIO (contents)) .convert ('RGB")

image=transform(image)
images.append (image)
except Exception as e:
raise HTTPException (status code=400,
detail=f"JLiEMEESff (file.filename}: {str(e)}")
async with batch lock:
for img in images:
batch_queue.append({'id': batch_id, 'image': img})
if len(batch_gqueue) >= MAX BATCH_SIZE:
batch_event.set ()
else:
# BT K
asyncio.get_event loop().call later (MAX WAIT TIME,
batch_event.set)
# LR
while batch_id not in results:
await asyncio.sleep(0.01)
preds=results.pop (batch id)
return {"predictions": preds}

if name == "__main__":

# ABIIRS A
uvicorn.run (app, host="0.0.0.0", port=8000)

T K% 2N B G SO BIHERE AR 55 28 F) /predictin &, IR [BIRISERATT.
{
"predictions": [3,7,1,5,9,2,4,0,6,8]
}

ARSI MR AN T .

o HAE L Hhndk: TAX—NREGERNENE, QLIEREERE. MALEFMELEE
B, i& | FCIFAR-104%45 £ F ¢y 1% \;Ufk Ha B IR 4 69 LA A E L AFsimple_cnn.pth,
FFAER K B A AT AL XA R ) kA B Fe.

o [EEFALIE: 1% A torchvision.transformsst 4y N BHAT XN A Ao ik F 454k, RIS
BB ZR, FEGEEAH32 %325 E, 14534 Tensorts K.

o BhALIEAUH:

* BLFAZ] 545 4# A batch queue?!| & A4k 5 4L 22 64+5 K, i@ idbatch lock#ifRk & A2 %4,
F+1# A batch_event= 1418 Fn b 4k AL -4 i SEATHEZE .
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o RIS T L —/N % Hbatch inferencedy WAL F Ak, F4: K batch eventFE A4, %
FMAR AR, AR R AT F A IR, B ittorchstack £ B3R B AR — A
K, REPATHRIEE, SHHFFNLE R AL EresultsF 3 F, At 2 64935 KK,

o R4

s BIHEN: EREE BN, BB I IIESDbatch inference, #HARIEHIELSEE S
ZEAT,

o TME & R L predictih £, IS ANEEH, AT G MASLIAT] . ARIEH
KRR AFFENE, AL RAT LB AL, & E MAX BATCH SIZE A
MAX_WAIT_TIMEA4k, 42#|#K 69| K Kok KEFI R, AAIRIKIE R fo & A
ok 09 P4

¢ BRFHLHLE: HREFHSEIRGTNLER, — DT, LEFRLERL
B 3%, JPMresultsF P AR LA LR,

* JR% 3 B3 A uvicorn/s Z)FastAPIIR 425, W7 FTA =T Al 691P3bAL, 3% 2 538 & 48000,

AIRIR S35 AE B AL TR ) RR & P om e 4RI K.

i DL ARG =B, SERL T — A SCRFL EHEE A BB 0 KRR 55 4%, RESAE DR FFIRSE IR R [R] I
PETt A, 3 T [ I A B KR SR LK W S B[] A R AN 5, e 2R R 2y
M55 RSN WP R G o %07 1208 1 A PR B OO/ NS AR TR LA SRR i RE , SEBIL T R GEPERE
INETE S i

2.4 MERETHIER

AHKE RGN A I REVEAL AR bR, AR THEE R A SRV RER PR I S A &, 1 T
FEVPAS BRI AR A I BB, FRRANIRIIEIR « it i A 2 () AL OC R U B LA S
R AR e LA R SR AT HR AR AL 5T

BEAh, ATRKEA A IR TR S EMEN 67, RS RET R T52% . Wl
XX LENE BEPPAG TR AR I PEANUEAE, 52384 REVE LA At A DL AL IO IR B 22 SRR I PR e, 1 R
T2 26 5 s e v S 30 e ) I P ROR 5 B R A P 32

241 HEEZRESMHEEIEIR

FEGRPE A IR A R b, THEE R 2 S PR RE T A i A R 2R 5 2OR B B AR o
T2 2% B T AR B AE AT HEBE B SR AT S5 I T A (T S BT U, B IR ) 2 4% R R 2 ) S22 P
I 1] A2 4% B B e 17 A6 R A A Ay N S g o 5 ) T R0 BRI, E R M AR 1 B8 e 3 A )
[R5 2 1) B2 4% 3 ) 2 s A R A7 25 R i ) 235 SRS T 5 B0 LA B, MRS R ) 98 8 AR AZ AT A
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1. B ERE
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I 5 BEPAT FTF A2 B BAR A FLOPs R Wk 5 A5 2R 71 A BEAH [R) AR A4 5 B B 75 A T
b, TR THHEER AR S o AEAR T TR 48 FE A, JE )R/ FLOPs, 1] DL I Al (1is 47
R, I N SE PR SR A N 3 5

2. TEELRE

2% (0] 52 2% B —F B EAR Y B ) B AR BB AT I A o . S 8080 B B S e B TR ) 77
iR, SHMZ, BRSO, B RS .. WA S NS R % & FRIsITRE ST, Hr
HEAE IR SZ PR ID 8 & AR sh 2ty b, AR I P A7 75 SR Bl T S8 i R A R 3 8 R AT o A
BR g H AR WA BT A Bk, BRI SEBEMNA SH, S RESRE.

3. MHAEIRFR

BT UFEE AR, H TSI I8 4T BOR R SEBR B ORI K 2 A PERE R b, o
(ERGT

(1) EFRAER: SR FRBERY 5E pl— UHEEL T 75 BT ], ELRRGm F  AAkaG,  J0HAE S N v
BREH,

(2) fFukEE: FRoRMRLE A7 I (8] P BENS AL B I HEPR TR R B, ek 1A R (IR AT AL BE R )
ARG BEAR R

(3) WA, frEREIsTE R SN, R A R BT & LA wr i
FEM BT R

(4) RERE: JCHAERE BN ANIA Gt a5 b, BER) RERE S T g HL SN F T AT PR SRS R R 2 —
RBEFEAT BT HE A B 25 1) L 3 i ANl D38 AT BRAS

W LR A T R RS S R R R AR, AT DA PP A ARG IR 2 SR I AT R 5
GRURTHAE, W ORI AE AN RN 7 5 T A Rk 5 Se M o IR AR B AN SR 47 5 )1 R0 T
RS IE R, IR IS S Y IR AL T R IRIE A S

242 iR, BEHES5HEE Z 8 /E

FEGRPE A IR R R rh, IR . b B SR = R R RE RIS, BHE R EATE
AT TRDEAT ASUAE CATHE AR AN R (82 FH 75 5K o SER Fi5 A2 B33 SR TR NS w0 17 T 85 (49 B 10, % SIS
Pk SR Ry 1A L FH B 2 2 JRORT 9 50 2 T AR 5 T D B o e U0 R A BV (] P RE 45 AR B
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FOTRZRIRSE, DR THR R IR, T BRARE IR STt A ik e [, AT DR A Bha b AL B 5K
W, HRAE 24 HI R SR B S BEHE O, BEREAE R P AR e ik, SCREAE AR SN PR B
IEIR . SRAN, IREREELIZRANHERE o ST VSRR I B9, R A AR B SRR AR S 5%
PRI HE, RN ORI A FIIRS P2

FESEBR TR, 58 B AL SRS 75 B 2R 5 75 P8 B AR AL 55 T SR A 3R 858, AESCAR 2R
B g5, AT CUE R ) 25 BN R 25 K, Sl R SR AL BE,  [RII 1 DR 0 S HEff 5
RN 25 R o I A B B B RE T, RERSECRIEBIRS R A ATAR T, SEBUE IR AN it
R, AL Z AR N 5K

PAR 7~ ARA5 & 7% 7 4 4a] 4 FH FastAPTAE 42 R Py Torch#$E 84 SE I — A SCRE BN A HE AL PRI SCAR 4y
FAREI RS 4%, B B B HRONEE RN (8], SCH T AEIR L A B R TR A

# dynamic_batch_inference_server.py

# EHFastAPTHERRIPy Tor chB L S — A SCRF BN ASHEAL B SOA I S AE PR 55 45

import asyncio

from fastapi import FastAPI,File,UploadFile,HTTPException
from typing import List

import torch

import torch.nn as nn

import torchvision.transforms as transforms

from PIL import Image

import io

import time

import uvicorn

import os
app=FastAPI ()

#E UGG, A P 18] 50 10 A e 4 P 2% < 461
class TextClassifier (nn.Module) :
def _ _init__(self,vocab_size=10000,embed dim=128, num classes=10) :

super (TextClassifier,self). _init ()
self.embedding=nn.Embedding (vocab size,embed dim)
self.fcl=nn.Linear (embed dim, 256)
self.relu=nn.RelU()
self.fc2=nn.Linear (256, num_classes)

def forward(self,x):
# x: [batch size, sequence length]
x=self.embedding(x) # [batch size,sequence length,embed dim]
x=torch.mean (x,dim=1) # [batch_size,embed _dim]
x=self.relu(self.fcl(x)) # [batch _size,256]
x=self.fc2(x) # [batch_size,num _classes]
return x

# gAY



F2F BARLE, INEE5HEL

65

model=TextClassifier ()
model path='text classifier.pth’
if os.path.exists (model_path):
model.load state_dict (torch.load (model _path,map_location='cpu'))
print ("HEENE ST
else:
# WAL, IR I (/AT
torch.save (model.state_dict (),model_path)

print ("HBBAIRIFRAE)
model.eval ()

# B COCARTAE B CGRAp) At 5 i imiE g s )
def preprocess_text (text):
# TR7 SRR ARV G s 181
vocab={f"word{i}": i for i in range(1,10001)}
tokens=text.lower () .split ()
encoded=[vocab.get (token,0) for token in tokens]
# AN B T B A 2 K
max_length=50
if len(encoded) < max length:
encoded += [0]* (max_length-len (encoded))
else:
encoded=encoded[:max_length]
return torch.tensor (encoded,dtype=torch.long)

# HEFERAZ R4

batch _queue=[]

batch lock=asyncio.Lock ()
batch_event=asyncio.Event ()

# TR R

results={}

# b E S
MAX BATCH SIZE=32 # BAHLKK/N
MAX WAIT TIME=0.05 # I KZEAFETIE, SAANFD

async def batch_inference():
while True:
await batch_event.wait ()
async with batch lock:
if not batch queue:
batch event.clear ()
continue
# HUH TR
current_batch=batch_queue.copy ()
batch queue.clear()
batch event.clear ()
# RS
inputs=torch.stack([item['input'] for item in current_batch])
# BT
with torch.no_grad():
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outputs=model (inputs)
_,predicted=torch.max (outputs, 1)

# PSR

for i,item in enumerate (current batch) :
results[item['id']]=predicted[i].item()

@app.on_event ("startup")
async def startup_event():
# JBERAEATE S

asyncio.create task(batch inference())

@app.post ("/predict™")
async def predict (texts: List[str]=File(...)):
if not texts:
raise HTTPException (status_code=400,detail="REIWE|ITAEIE")
batch_id=time.time ()
inputs=[]
for text in texts:
encoded=preprocess_text (text)
inputs.append (encoded)
async with batch lock:
for input tensor in inputs:
batch_queue.append({'id': batch_id, '"input': input_tensor})
if len(batch_queue) >= MAX BATCH_SIZE:
batch_event.set ()
else:
# BT K
asyncio.get _event loop () .call later (MAX WAIT TIME,
batch_event.set)
# LR
while batch_id not in results:
await asyncio.sleep(0.005)
preds=results.pop (batch id)
return {"predictions": preds}

if _ _name__ == "_ _main__":

# ABhIRS A
uvicorn.run (app,host="0.0.0.0", port=8000)

T AE 2 AN SOAKE B R IR 55 45 1) fpredicti s, 3R A1 Z5 R A0F -

{
"predictions": [3,7,1,5,9,2,4,0,6,8,3,2,4,7,1,5,9,2,4,0]
}

(AR PES /I

o AE L G XA E 4G XA E AR TextClassifier, SLIERNE. 2iEHEEF
R RE, BTN 4 e9AER A E I Atext classifier.pth, 4o XRG4, W) Ands bR
FRA.
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o SUKFAAFE: preprocess_textif Wi A SURBEAT ) 493 IL AL, K15 9E A5 A xR 6Y A
Bk, FBRBIALI B R KE., AT T, FILAEA100004 24, RAFHK
FEA 50,
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E AR K BT, AR X R R AT A 22, i@ i torch.stacks B /NG A S 6 AR B
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o IEIIR4 %
¢ BHEM EREERBFH, BB FIESbatch inference, AAIRIEIAL S A

LB 4T,

o TSR A & Lpredictih B, IS ANIARSIE, HATTRALE S mABIAD . ARIEM
KK DA fati, RE 2T 2P AL, % E MAX BATCH SIZE #=
MAX WAIT TIME# 4%, 383kt AR D R KFFrE, DA RIKIER fa 5 B
5 R

o HRFHLRE: FREFATEIRGTN LR, — LT 2R, NEEFR LR
B %, FFMresultsF I F AR LA a4 R,

o R4 B 3h: 4£ Fuvicorn B hFastAPTIR 425, Yo7 A ¥ A 69 1P3 ik, 3% 1 53X F 4 8000,
COREN: R 2 - N Y b F (1 07

S DA AR R B, SEBL T — S A B (S0 A S S IR 5, RS E IR R AEIR
FOTIRG , SR gt i, 3 T 7 2 I A B A d s EL SR R0 TR P TSR R PR 0 5, 7
SR SCA AT AR 25 RSN M A 206 2607 e A B MV RS R T AL B R, S T
RS HEREI B 2T

243 ETESEENK
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PyTorch[ftorch.utils.benchmark B H f& — Fhag KPR REVEAG T, B8 98 kS B I A Y 1 AT IS
() FO N AETHFE, HSCRE 2 R I DR EUR 8  Ze i B @i fe A 2 AED X, B R e A
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