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PyTorch fmiE{ift

2.1 LIS/ 48

2.1.1 KT
ARLIEE T PyTorch H jit £23R%0 compile EERAVEERE, FEIFR 7HE PyTorch ZRiE(UILAY
g2,

2.1.2 L3 HAY
e  EH4Z PyTorch A Jit #1 compile #&HRAYYEF .

2.2 jit
torch.jit (Just-In-Time Compiler ) & PyTorch B9BOMERR, FEINEERIE Python {3k
R WLRIERIEER Y TorchScript #8=(, TorchScript & PyTorch B9FEERSR (IR)

Hh8 &7 trace 1 script FFMETR:
Trace EAZLIEHEIRAVERSEIRE! (WEIEEHANEER) |
Script ERAESIEFIRAVMER (40 RNN., £H84932)

2.2.1 trace f&=t,

S SINEFRKEHE
BN

import torch

import torch.nn as nn
import torch.jit
import time

L2 HIEMBEN

LtEAbEEFILA LeNet5 Z549 941 o
I

| # =W LeNet PEELEH
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class LeNet(nn.Module):
def __init__(self):
super(LeNet, self).__init_ ()
self.convl = nn.Conv2d(3, 6, 5) # %A\ 11@E, it 6 BIE, 5x5 &%
self.conv2 = nn.Conv2d(6, 16, 5) # HI 6 @&, Hitl 16 BI&, 5x5 &
self.fc1 = nn.Linear(16*61*61, 120)
self.fc2 = nn.Linear (120, 84)
self.fc3 = nn.Linear(84, 10)
self.pool = nn.AvgPool2d(2, 2)  # 2x2 4 EO
self.relu = nn.ReLU()

def forward(self, x):
x = self.relu(self.convi1(x))
x = self.pool(x)
x = self.relu(self.conv2(x))
x = self.pool(x)
x = x.view(-1, 16*61*61)
x = self.relu(self.fc1(x))
x = self.relu(self.fc2(x))
x = self.fc3(x)
return x

LB, 3 RIS

BN

# TEaEXTE R EL
def benchmark(model, input, iterations=100):
# TR
for _in range(20):
_ = model(input)

# g

start = time.perf_counter()

for _ in range(iterations):
_ = model(input)

end = time.perf_counter()

return (end - start) / iterations * 1000 # R[E|ERHEIBEATE ( ms )

TR A4 SCELRIAREIRGSR, FNRiEIEadE
BIN:

# GUEBIREISCA
model = LeNet()

dummy_input = torch.rand(10, 3, 256, 256)
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original_time = benchmark(model, dummy_input)

# EREH
print(f"[[B44 PyTorch #&8Y] EiS#EIEAT ) {original_time:4f} ms")

%101

il

[J544 PyTorch #28Y] iS4EIRATE): 281.0481 ms

5

print(f"[EHPyTorchiE 8] FIEIENT B : {original_time:.4f} ms")
[Ei5PyTorchi® ] FIF#IEAT E: 281.0481 ms

5 Jit (trace ) L THEEMLL
TP

# GUFBIREISLEIFARIRA Jit 180

model = LeNet()

# fERREFER (Tracing ) fHIFEE

dummy_input = torch.rand(10, 3, 256, 256)

traced_model = torch.jit.trace(model, dummy_input) # tBEILA{ERREEHERA TR
traced_model.save("traced_model.pt") # # {R7F9 TorchScript B S {EELEENNEL, LhabATHIER

traced_model = torch.load("traced_model.pt")

jit_time = benchmark(traced_model, dummy_input)

print(f'Dit LR SEISHEERATE): {jit_time:.4f} ms")
print(f"IiEELL: {original_time / jit_time:2f}x")

il

Dit fEiERY]  SEIgHEIRATE): 118.9538 ms
HniEEL: 2.36x

[T {LIEE] EEERE: 115.9538 ms
MiEE: 2.36%

I FME R R E— .
BN

# WA

with torch.inference_mode():
original_output = model(dummy_input)
jit_output = traced_model(dummy_input)

print("\n It —EI4IGIE:")
print(f" e AZEXHRZ: {(original_output - jit_output).abs().max().item():.4e}")
print(f"fEXHRZ: {((original_output - jit_output).abs() / original_output.abs()).max().item():.4e}")
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e HH— BRI
BARBEIFIRZE: 0.0000e+00
HEXHRZ: 0.0000e+00

Wi —E M S
BAEMEE: 0.0000+00
EHHEE: 0.0000:+00

( LM EERES ModelArts, FRIMEFMEEREHN TSRS EFEER. )
2.2.2 script &1

torch.jit.script RORZICMEILTET & Python fRIZEETHE, BEEmIFASIMNFEERT
( TorchScript IR) o

£ 1 script (KIBHRF

BN

import torch

# EXBFHDTHIRE
@torch.jit.script
def select_max(x: torch.Tensor, y: torch.Tensor) -> torch.Tensor:
if x.max() > y.max():
return x
else:
returny

# IIERIREER
print(type(select_max)) # #it: <class 'torch.jit.ScriptFunction'>
print(select_max.code)  # BEmZFERAY TorchScript T3

# A BRI AR

input_a = torch.tensor([1.0, 2.0])
input_b = torch.tensor([3.0, 0.5])
output = select_max(input_a, input_b)
print(output)

il

<class 'torch.jit.ScriptFunction'>
def select_max(x: Tensor,
y: Tensor) -> Tensor:
_0 = bool(torch.gt(torch.max(x), torch.max(y)))
if _0:
_1=x
else:
=y
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return _1

tensor([3.0000, 0.5000])

1211

N
=

2  RFEBEULS
RN
PN

import torch
import timeit

class DynamicModel(torch.nn.Module):
def __init__(self):
super().__init_ ()
self.fc1 = torch.nn.Linear(100, 50)
self.fc2 = torch.nn.Linear(50, 10)

def forward(self, x: torch.Tensor) -> torch.Tensor:
# ASEHIR: RIEMARHEEEAREER
if x.sum() > 0:
h = torch.relu(self.fc1(x))
else:
h = torch.tanh(self.fc1(x))
return self.fc2(h)

FIAR(CHEIRIEERY, FE IR
BN

# [RIRTEEUETE
def python_inference(model, input_data):
return model(input_data)

# AIEEYIETE
scripted_model = torch.jit.script(DynamicModel())
def script_inference(model, input_data):

return model(input_data)

HEIBRRLERELRT
BN

# WMNEIE
input_data = torch.randn(100) # %A% (100,)

# MEHEERE (8 =28)

num_runs = 1000

# |RyntER

py_time = timeit.timeit(
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lambda: python_inference(DynamicModel(), input_data),
number=num_runs

) * 1000 / num_runs

# HZAHREY

ts_time = timeit.timeit(
lambda: script_inference(scripted_model, input_data),
number=num_runs

) * 1000 / num_runs

print(f" FRIAEE ISR A(E]): {py_time:.4f} ms")
print (f"BIZL ISR SZIHEIBATE): {ts_time:.4f} ms")
print(f"IIEELL: {py_time / ts_time:.2f}x")

il

[REATE R IGHETEAT E): 0.2433 ms
BIAE AR TR RTE): 0.0407 ms
HmiEEL: 5.98x

E 1548 BT 9 HEAY B 0.2433 ms
MiE{kEBEEIERE: 0.0407 ms
ME: 5.98x

2.3 compile

import torch
import torch.nn as nn
import timeit

import torch._dynamo
torch._dynamo.config.suppress_errors = True

# ENERIRE
class SimpleModel(nn.Module):
def __init__(self):
super().__init__()
self.convl = nn.Conv2d(3, 16, 3)
self.relu = nn.ReLU()
self.fc = nn.Linear(16*30*30, 10)

def forward(self, x):
x = self.conv1(x)
x = self.relu(x)
x = torch.flatten(x, 1)
return self.fc(x)
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# [RIRTREETE
def python_inference(model, input_data):
return model(input_data)

# PRIFIREY
compiled_model = torch.compile(SimpleModel(),backend='eager')

# BMNEIE
input_data = torch.randn(1, 3, 32, 32) # Batch Size=1, Channels=3, H=32, W=32

# NSHIERTE (Bh7: =)
num_runs = 1000

# [FIAREY

py_time = timeit.timeit(
lambda: python_inference(SimpleModel(), input_data),
number=num_runs

) * 1000 / num_runs

# fRERE

compiled_time = timeit.timeit(
lambda: compiled_model(input_data),
number=num_runs

) * 1000 / num_runs

print(f" RIGIEEI S ISHEIRATIE]): {py_time:.4f} ms")
print(f"4RiZEEEIEITHEIRATE): {compiled_time:.4f} ms")
print(f"0ELL: {py_time / compiled_time:.2f}x")

141

i

[REATE RIS HETEAT E]: 40.8136 ms
IR SR EIOHEIEATE): 17.9009 ms
NNiEEEL: 2.28x

2.4 FEEER
LERPEENSE ML AT, SaEiie?
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1.1 LIS/ 2R

1.1.1 XFARELIE

RELIWETFTENT ModelArts i#1T, MNREREMFESANIERSE, REREASTIRE
BSHEER, BALIHTASLIR, LS NMARRD, XADIE. BIEEE,
LI SERAS AT LA e T &

https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI-
Model%?20Developer/V2.0/data_engineering.ipynb

1.2 IR ENA
BERS SR AR R RN T -

BERS BAHERR AR
2#%8GLLE | Python 3.10 LUk

—

/ MaaS DeepSeek-R1



https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI-Model%20Developer/V2.0/data_engineering.ipynb
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI-Model%20Developer/V2.0/data_engineering.ipynb

QD

AW HE TR ELT

2 M A531H]

2.1 LIS/ 48

2.1.1 XFARLLG
ASLEHEE=E, PR TEHIIERE .. NFEERE . XASTTHRE.

2.1.2 S5 HAY
o  ERUMITFIA transformers FENIEIRIZRSH
o  EiRIMIHTYASIE

2.1.3 SCIGHIKN
TEIRRE -> INERRE -> TN AD1E

2.2 SCIG{ESSHCE

221 BB
I 1 i Notebook REZE, 1EFEI%ZE—1P1%A:E Notebook BIAE]
S 2 WALUTRIBAES4H T DeepSeek-R1 FUIRRHE

#OIEES M, BT FRIaRXEE

Imkdir deepseek

#REIRRNG . BERENHE

lwget https://hf-mirror.com/deepseek-ai/DeepSeek-R1-0528/resolve/main/config.json?download=true -
O ./deepseek/config.json

lwget https://hf-mirror.com/deepseek-ai/DeepSeek-R1-
0528/resolve/main/tokenizer_config.json?download=true -O ./deepseek/tokenizer_config.json

lwget https://hf-mirror.com/deepseek-ai/DeepSeek-R1-0528/resolve/main/tokenizer.json?download=true
-O ./deepseek/tokenizer.json

lwget https://hf-mirror.com/deepseek-ai/DeepSeek-R1-
0528/resolve/main/modeling_deepseek.py?download=true -O ./deepseek/modeling_deepseek.py

lwget https://hf-mirror.com/deepseek-ai/DeepSeek-R1-
0528/resolve/main/configuration_deepseek.py?download=true -O ./deepseek/configuration_deepseek.py
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S, 3 BMAUTRIBZRE transformers {k#iZE, AFINERREMSE

%101

#EZEKE, BTFEES1E
Ipip install transformers==4.46.3

4 HANLLMMUBSN AR

#ENKHE

from transformers import AutoTokenizer

5 BWAUTRIEEIZSEE

#EZDERS

tokenizer = AutoTokenizer.from_pretrained("./deepseek/" trust_remote_code=True)

6  BWALTEIRENERARERET

# IREGEZE (FHAZL: XA — Token ID)
vocab = tokenizer.get_vocab()

# ¥TENRET 20 MEITTRE ID
for token, idx in list(vocab.items())[:20]:
print(f"{token}: {idx}")

# ERISEIRIT (W% "hello" )
print("\n'hello’AY Token ID:", vocab.get("hello", "FLZE"))
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aliakga 1: 99882
GDNA: 8661
50T&Gh: 38492
31Ga ga, @: 91400

Gproficiency: 45418

clair: 58682
GSadd: 93752

qui: 53855

ANdo: 72247

GTian: 52608
UGUGUGUG: 61819
Gdiscontent: 96674
eta: 5568
Grepetition: 42039
GAlta: 162552
onometric: 31838
é«l3d G: 50465
Gterminal: 16170
eh1aniclA: 47181
#l:clA: 53090

"hello'ffJToken ID: 333180

ST

$111

AN TCIBASESEMENI AR, BIEXA -> token, token -> token id, token id ->

PO BEE S

# FRDERRGER

text = "hello, how are you?"
tokenized_text = tokenizer.tokenize (text)
indexed_tokens1 = tokenizer.convert_tokens_to_ids(tokenized_text)
id_to_tokens = tokenizer.convert_ids_to_tokens(indexed_tokens1)

print(‘indexed_tokens1:', indexed_tokens1)
print("id_to_tokens:", id_to_tokens)
decoded_text = tokenizer.decode(indexed_tokens1)

print("\n FEfBEIXA:", decoded_text)
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indexed_tokensl: [3331@, 303, 9357, 477, 448, 33]
id_to_tokens: ['hello', 'i%I', ‘how', 'Gare', 'Gyou', '?']

ftfi[e] LA : hello. how are you?

FB 8 WAUTHBERE AR DERBAER

# EBEERE RGBS
encoded_text = tokenizer.encode (text)
print(encoded_text)

[, 3331e, 303, 9357, 477, 440, 33]

T 9 BMAUTRIEIARERAHES attention_mask AIINFEC

# WFESFBMNES, AILUERM encode_plus
encoded_plus = tokenizer.encode_plus(text, add_special_tokens=True)
print(encoded_plus)

|{‘input_ids': [@, 3331e, 3@3, 9357, 477, 44, 33], 'attention_mask': [1, 1, 1, 1, 1, 1, 1]}

2.3 BEmm

BN AEEHRAIRBIM ARSIV S A -> token -> token id Bt AKXKEI?
TR REGNEASERIEIRIIRTFTIGRY token, token id 79 0,
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3.1 SEEMR

3.1.1 XF AR

ALWHEAEZ=ER5, 72582 ModelArts Studio fRSFHE. LLM API RN, EF
DeepSeek-R1 AYEIEZRIE.

3.1.2 LG BRY
o  ERUNEEAR LLM AP
o  ERINARERBHITEHIERIG

3.1.3 SCEOFK
FFiE ModelArts Studio RS -> LLM API AR, -> #uERIE,

3.2 SCIG{ESSHcE

321 Be B R
3.2.1.1 ModelArts Studio fR5ZFHE

T EHEUTHHEHA ModelArts Studio RE
https://www.huaweicloud.com/product/modelarts/studio.html

HF£I 2 5 ModelArts Studio I8 HNEERA



https://www.huaweicloud.com/product/modelarts/studio.html
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HUAWEI

3

B
ZRk

IR TfELe 147"
§‘§’.¢ HHE  mp ER ROIE Eh SR OfeE AR SESES  TRENE Q O e @
AFFEESModelArts % aE=EE U B N1 SE

ModelArts Standard
.

ModelArts Lite \ '

ModelArts Edge

KIZBBIIRSZES Maas

ERE LT W31 A\DeepSeek-R1-0528, HEARRMUBARAEFERE!

(| ModelArts Studiof&HI& J;) (( Y )

3 EERAMAELHE, RERS, ~LOBEE (LRESARS, sEHERS, BE
tES, (BFWE, LIFEMYF DeepSeek-R1)

ModelArts
: C
Studio * ERNE o REBS: (LS
« FOBRSS: 15 RES

T « BENBAG: -2 Wi, WU HER EHEEN.

| SRS R0  oken B ERERE, HUERERITEIRMRBIRAPERS (TUR 200 ) sREliE FES O SERRNESERT
MCPI 1% A
R 15 + ERRESMRMTHNNARIMERERL, BaE #8dh0 (5 E8.
R
SASHE RS RS BEMYEAS
AR IERERER. 1 Q @
= ‘

BSER RBEE (FRER) RBEES KT it 2t
LI
P— BGE-M3 2,000,000 / 2,000,000 toke: - = VFIRES {EERAN
EREE DeepSeek-R1-32K (NE 2,000,000 / 2,000,000 toker - = BERRE  TEEAR
e —

DeepSeek-V3-32K (NE... 2,000,000 / 2,000,000 tokel  — = RIS TR
vii:L vy

4 SELUFHHE, IRIBIRTOE AP Key, BT APl Key REF—R, BINEHEHREEY
s

https://console.huaweicloud.com/modelarts/?locale=zh-cn&region=cn-southwest-
2#/model-studio/authmanage

IR 5 i DeepSeek-R1 AMIESEMAIREE, KEUEOER



https://console.huaweicloud.com/modelarts/?locale=zh-cn&region=cn-southwest-2#/model-studio/authmanage
https://console.huaweicloud.com/modelarts/?locale=zh-cn&region=cn-southwest-2#/model-studio/authmanage
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%151

Rest API OpenAl SDK

gnER

APIithhE

https://maas-cn-southwest-2.modelarts-maas.com/v1/infers/8a062fd4-7367-4ab4-a936-5eeb8f821c4/vt (]

model&E ()

DeepSeek-R1 O

3.2.1.2 {2BYF AN
1% 1 jR[E Notebook RE

L' 2 WAUTRBRERXKES

HEEARI

Ipip install openai

Ipip install pandas==2.2.3
Ipip install numpy==1.26.4
Ipip install datasets==3.1.0

Ipip install huggingface_hub

FIR 3 ALITIE{ERA openai EENIXEE AP 2B, base_url #1 api_key &ifay F—

RIS, SRR, EREMMNE AP AL

import openai

client = openai.OpenAl(

S5eeb8fb821c4/v1", # i fyitiiEs URL
api_key = "xxx" #&#aE S APl KEY

completion = client.chat.completions.create(
model="DeepSeek-R1", #EZE I HL ERIIEEIZFR
messages=|
{"role": "system", "
{"role": "user", "content": "What is the coefficient of $xA2yA6$ in the expansion of
$\\left(\\frac{3H{5}x-\\frac{y}{2}\\right)A8%? Express your answer as a common fraction."}

]l

content": "You are a helpful assistant."},

stream=True # BERICEL

def has_valid_index(obj, index):

base_url="https://maas-cn-southwest-2.modelarts-maas.com/v1/infers/8a062fd4-7367-4ab4-a936-
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KEXR obj EABEIEEN index ( fAiR)
IR[E] True FNE objlindex] B, BNR[E False
try:
_=objlindex] # ZiXiAEE3|
return True
except (IndexError, KeyError, TypeError):
# IndexError: list/tuple/str 23 |#45R
# KeyError: dict f9 key ATE(E
# TypeError: JMRASZHFRS|IAE (40 int, float &)
return False

#ATEERIE S

reasoning_content =

content =

#RUEHI S RENREIN AR, ERNFTENRRERNS RFEFIEET IR+
for chunk in completion:
if has_valid_index(chunk.choices,0):
if hasattr(chunk.choices[0].delta, 'reasoning_content'):
reasoning_content += chunk.choices[0].delta.reasoning_content
print(chunk.choices[0].delta.reasoning_content, end="",flush=True)#3JTEMZELBERNZE, JE
reasoning model MI;&
if chunk.choices[0].delta.content is not None:
content += chunk.choices[0].delta.content
print(chunk.choices[0].delta.content, end="",flush=True)
else:
print(‘finish')

Okay, so I need to find the coefficient of the term \(x"2y*6\) in the expansion of \(\left(\frac{3}{5}x - \frac{y}{2}\right)*8\). Hmm, let's see. I remember that
when expanding binomials raised to a power, we can use the binomial theorem. The binomial theorem states that \((a + b)*n = \sum_{k=0}*{n} \binom{n}{k} a*{n - k}

br{k\).

In this case, the binomial is \(\left(\frac{3}{S}x - \frac{y}{2}\right)*8\), so I can think of \(a\) as \(\frac{3}{5}x\) and \(b\) as \(-\frac{y}{2}\). The expone
nt \(n\) is 8.

The general term in the expansion will be \(\binom{8}{k} \left(\frac{3}{5}x\right)~{8 - k} \left(-\frac{y}{2}\right)"k\). I need to find the term where the power
of \(x\) is 2 and the power of \(y\) is 6.

Since the term has \(x*2y*6\), that means in the general term, \(\left(\frac{3}{5kx\right)~{8 - k}\) should have \(x*{2}\) and \(\left(-\frac{y}{2}\right)~k\) sho
uld have \(y"6\). Therefore, the exponents must satisfy:

For the \(x\) term: \(8 - k = 2\)
For the \(y\) term: \(k = 6\)

Let me check that. If \(8 - k = 2\), then solving for \(k\) gives \(k = 6\). That's consistent with the \(y\) term having exponent \(k = 6\). Perfect, so the term
we're interested in corresponds to \(k = 6\).

Now, let's compute the coefficient for this term. The coefficient is given by:
Al

\binom{83}{6} \left(\frac{3}{5}\right)*{8 - 6} \left(-\frac{1}{2}\right)"6

A

First, compute the binomial coefficient \(\binom{8}{6}\). I remember that \(\binom{n}{k} = \frac{n!}{k!(n - k)!}\). So,

ur

3.2.1.3 EF DeepSeek-R1 Z{BHHE B Z IIEHIEUEE
15 APLIERT /S, SRR FAIGRIESIRET

I 1  7£ Notebook I N\LA IS T FFREUIREE ( AL VFEAIZEURENTR,
DeepSeek-R1 &5 )

I
i)
H
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TR D SEA A, i Terminal, BT FEREGISURE

M4\ File Edit View Run Kern

=Kl = :

Notebook

4@ Launcher - Last M

L3 BAUTHSTHEOEIBE (ZSUREN NuminaMath-CoT HIBEHIER T AL 70k

%

N, ERXTEAHERDNEO®, HPASHEEL, ILRAATZEIEERN
El, FRERER. )

pip install huggingface_hub
export HF_ENDPOINT=https://hf-mirror.com
hf download --repo-type dataset AlI-MO/NuminaMath-TIR --local-dir ./AI-MO/NuminaMath-TIR

Fetching 4 files: 50%| | 2/4 [00:01<00:01, 1.90it/sD
ownloading 'data/train-00000-of-00001.parquet' to 'AI-MO/NuminaMath-TIR/.cache/huggingface/download/data/jhdVX7QxSai
5xYQbu6FpvD3SSxM=.66163f9fdf2220fed2116142781fe7019a117191e7f08a3339a70a98401061d8. incomplete’

test-00000-0f-00001.parquet: 100% | [INIEGTGNGNGNGENGEEEEEEEEEEEEEEEEEEEEEEEEE | 215k/215k [00:00<00:00, 413kB/s]

Download complete. Moving file to AI-MO/NuminaMath-TIR/data/test-00000-of-00001.parquetk/215k [00:00<00:00, 414kB/s]

train-00000-of-00001.parquet: 100% | [ IIIEIGNGNGENENENEEEEEEEEEEEEEEEEEEEE | 147M/147M [00:09<00:00, 15.6MB/s]

Download complete. Moving file to AI-MO/NuminaMath-TIR/data/train-00000-of-00001.parquet147M [00:09<00:00, 17.4MB/s]

Fetching 4 files: 100%| I | 4/4 [00:12<00:00, 3.3s/it]
K :

4 iR[E] Notebook, BMIANLATNBESNKEE ( NRIRENERS Kernel, EFHITARAD )

import os
from datasets import load_dataset

5 BWALUTHERERTIERANSEES ( TERBTEESRREER, XEREE
HER)

HRERTARR, HREEEER ST HIEIRIENESR

prompt_template = """\

You will be given a problem. Please reason step by step, and put your final answer within \boxed{}:
{{ instruction }}"""

#INEEIESE

dataset = load_dataset("./AI-MO/NuminaMath-TIR", split="train").select(range(10))

6 BWAUTREEEE—NI=

#EEHIREERNE—




S

HUAWEI

HETESLN %181

| dataset['problem'][0]

"What is the coefficient of $x"2y~6$ in the expansion of $\\left(\\frac{3}{5}x-\\frac{y}{2}\\right)"8%¢? Express your

answer as a common fraction.'

LRT7 BAAUTREBRBERBEERERY, BAEES M RETHRENTRE

import json

import os

from typing import List, Dict, Optional
import openai  # T¢EAftE LLM A9 SDK

class LLMBatchProcessor:
def __init__(self, api_key: str, model_name: str = "gpt-3.5-turbo", base_url: Optional[str] = None):

IR LLM HEESRMIREE

:param api_key: LLM API Z£$5

:param model_name: SEFIAVIRELIZFR, BAIA gpt-3.5-turbo

:param base_url: BENX APl &fifi URL, FIFAthaiss=A%FERI LLM

self.api_key = api_key

self. model_name = model_name

self.base_url = base_url

self.prompt_template = """\

You will be given a problem. Please reason step by step, and put your final answer within \boxed{}:

{{ instruction }}"""

# W5A1L APl E iR
openai.api_key = self.api_key
if self.base_url:

openai.api_base = self.base_url

def generate_prompt(self, question: str) -> str:

TRYEE) A p SE AT prompt

:param question: E4MERYTIR

rreturn: 52EEAY prompt 25

return self.prompt_template.replace("{{ instruction }}", question)
def has_valid_index(self,obj, index):

KMEXR ob] EREREER index ( HiR)
1R[E True Y05 objlindex] B3, BNR[E] False

try:
_=objlindex] # =ZikifiEZs|
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return True
except (IndexError, KeyError, TypeError):
# IndexError: list/tuple/str Z3|#ER

# KeyError: dict B9 key A7F7E
# TypeError: IRATIFZSHE (40 int, float £ )
return False

def call_llm_api(self, question: str) -> str:

JEF LLM API 3REX[E]Z5

:param question: E4MERYIRR
rreturn: fEERIEI

prompt = self.generate_prompt(question)

reasoning_content =
content = ""
if self.base_url:
client = openai.OpenAl(
base_url = self.base_url,
api_key = self.api_key
)
else:
client = openai.OpenAl(
api_key = self.api_key

try:
response = client.chat.completions.create(
model=self.model_name,
messages=[

{"role": "system",
content": prompt}

content": "You are a helpful assistant."},
{llrolell: "Usel’", n
]I

stream=True,
temperature=0.6

for chunk in response:
if self.has_valid_index(chunk.choices,0):

if hasattr(chunk.choices[0].delta, 'reasoning_content'):
reasoning_content += chunk.choices[0].delta.reasoning_content
#0]i2 B FmtE H T ED
print(chunk.choices[0].delta.reasoning_content, end="",flush=True)

if chunk.choices[0].delta.content is not None:
content += chunk.choices[0].delta.content
#OIR BRI HFTED

print(chunk.choices[0].delta.content, end="",flush=True)

%191
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else:
print(‘finish')
#HHERRNRE I IENRLE L
return '/think/'+reasoning_content+'/think/'+content
except Exception as e:
print(f"J&F API BFHE: {e}")
return None

def process_questions(

self,

questions: List[str],

output_file: str,

batch_size: int = 2,

start_index: int = 0,

max_questions: Optional[int] = None
) -> None:

AR ARSI RFHRFER

:param questions: |FIFRFIZE
:param output_file: #itH JSON R
:param batch_size: E/RMERYRRREIE, BiAD 2
:param start_index: FFIAKMERITIEHZES|, EHAR O
:param max_questions: FeARCIEQITREIE, None FAIEFFE
# NMHEBERWNREFHE)
existing_results = []
if os.path.exists(output_file):
with open(output_file, 'r', encoding='utf-8') as f:
existing_results = json.load(f)

# HEIETE
end_index = len(questions)
if max_questions is not None:
end_index = min(start_index + max_questions, len(questions))

# RAMEBRAMEERY R
processed_questions = {result['question'] for result in existing_results}
new_results = existing_results.copy()

# DAL IBE)ER
for i in range(start_index, end_index, batch_size):
batch = questions[i:i+batch_size]

201

print(f"IEELMIB[IRR {i+1}-{min(i+batch_size, end_index)}/{len(questions)} (F{end_index-

start_index} MM IE) ")
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for question in batch:
if question in processed_questions:
print(f'[a)RE4 BT, Bd: {question[:50]}...")

continue

print(f"&bE[a)ER: {question[:50]}...")
print(f"2b 2 |aJ7R: {question}...")
answer = self.call_llm_api(question)

if answer is not None:
result = {
"question": question,
"answer": answer
}
new_results.append(result)
processed_questions.add(question)

# (RFHBUHIRES
self._save_results(new_results, output_file)

def _save_results(self, results: List[Dict], output_file: str) -> None:

{RIFLEERE JSON 321t

:param results: £55%1%&
:param output_file: #iHSEFIRER
# RIREREFE

os.makedirs(os.path.dirname(output_file), exist_ok=True)

try:
with open(output_file, 'w', encoding='utf-8') as f:
json.dump(results, f, ensure_ascii=False, indent=2)
print(f" R 217722 {output_file} (F{len(results)}RIER)")

except Exception as e:

print(f{RIF T {e}")

$£I 8 HMAUTKIEESSH, B APIKEY. BASE_URL. MODEL_NAME, ERTEhEE%

18, RIRESRAIE 2 NIE, RSAME 44, AIRIESLIRE SRR

# BEESH
APL_KEY = "xxx" # Ei#2iE 2 API KEY

BASE_URL = "https://maas-cn-southwest-2.modelarts-maas.com/v1/infers/8a062fd4-7367-4ab4-a936-
5eeb8fb821c4/V1"  # EHJIftRIE URL

MODEL_NAME="DeepSeek-R1"#&i {HLREIEEIZ FR

OUTPUT_FILE = "results/llm_answers.json" # ZiBEiEER IR

QUESTIONS = dataset['problem']
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# BlERCIEEESLA

processor = LLMBatchProcessor(
api_key=API_KEY,
base_url=BASE_URL, # WIRAEREENX URL, BILIERRILSE
model_name=MODEL_NAME

# AMRERFHRFER (BIRLIE 2 49, RBIE 4 NERR)
processor.process_questions(
questions=QUESTIONS,
output_file=OUTPUT_FILE,
batch_size=2, # EHtALIE 2 NIRR
max_questions=4 # EZ4MIE 4 4NEIER

IE/EAL AL 1-2/10 (HeaMfpAber)

BRFR L What is the coefficient of $x"2y~6$ in the expansi...

JbFE L What is the coefficient of $x"2y~6$ in the expansion of $\left(\frac{3}{5}x-\frac{y}{2}\right)~8$? Express y
our answer as a common fraction....

Okay, so I need to find the coefficient of the term x squared y to the sixth in the expansion of ( (3/5)x - y/2 )*8. H
mm, let's see. I remember that when expanding binomials raised to a power, we can use the binomial theorem. The binomi
al theorem states that (a2 + b)*n = sum from k=@ to n of (n choose k) * a*(n-k) * b"k.

In this case, the binomial is ( (3/5)x - y/2 ), so a is (3/5)x and b is (-y/2). The exponent n is 8. So, each term in
the expansion will be of the form (8 choose k) * ( (3/5)x )*(8 - k) * ( (-y/2) )"k.

Our goal is to find the term where the power of x is 2 and the power of y is 6. Let me think. Since in each term, the

exponents of x and y come from the exponents in a and b. Specifically, the exponent of x is (8 - k) because a is raise
d to (8 - k) and a has an x term. Similarly, the exponent of y is k because b is raised to the kth power and b has a y
term.

We need the exponent of x to be 2 and the exponent of y to be 6. Therefore, we can set up the equations:
8 - k = 2 (for x's exponent)
k = 6 (for y's exponent)

So, solving 8 - k = 2 gives k = 6. That checks out, so the term when k=6 will have x*2 and y"6.

3.3 BEW

MIEEENEURE, ARIEUTEIRS DeepSeek-R1 B THHEZRIE .
B SEHFEENEIESE, AILIAYIR, ARFBIRBKRIESRS B E RS .
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2 REIE

2.1 LIS/ 48

2.1.1 XFARLLG
ALEHBEERED, PIESEIEEMNE. MBEN . IRERBFMLIEEN . WE)Zk. &
B o
ISR B A TIEE &

https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI-
Model%?20Developer/V2.0/model_migration%26optimization.ipynb

2.1.2 LIS HA/Y

ERUITRIA PyTorch INEHURESE
ERUMTRIA PyTorch TE M HHEZERILE
E1RUMTFIF PyTorch EXIREFREL
E{RUMTRIA PyTorch i)I|ZR1ERY
ERWTFI A PyTorch KSR

2.1.3 L3N

hn#e CIFAR10 #iEEE -> TEXERMEMEE -> EIXIRKREFNMEE > V)12 04

N ERNAREE

2.2 SCIG{ESSHCE

221 BeEE
2.2.1.1 INE; CIFAR10 $REE

IR

#HA Notebook REIZ/G, 1#E#F PyTorch-2.1.0 Wil Notebook
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%101

Y| Notebook
PyTorch-2.1.0 python-3.10.6

I 2 BlEE Notebook 5, BIALATRED, SNBERIKEE

import torch
import torchvision
import torchvision.transforms as transforms

3 WALLTAITE CIFART0 #iEEE, SARFMA torchvision INEHUREFHHITEIGIRE

t, BRRTEAEE

#torchvision INFLZE R7E[0,1]1Z/8, BIFABEEREI[-1,1]
transform = transforms.Compose(
[transforms.ToTensor(),
transforms.Normalize((0.5, 0.5, 0.5), (0.5, 0.5, 0.5))])

batch_size = 4

trainset = torchvision.datasets.CIFAR10(root="./data’, train=True,
download=True, transform=transform)
trainloader = torch.utils.data.DatalLoader(trainset, batch_size=batch_size,
shuffle=True, num_workers=2)

testset = torchvision.datasets.CIFAR10(root="./data’, train=False,
download=True, transform=transform)
testloader = torch.utils.data.DatalLoader(testset, batch_size=batch_size,
shuffle=False, num_workers=2)

classes = ('plane’, 'car', 'bird', 'cat’,
'deer’, 'dog', 'frog', 'horse', 'ship’, 'truck’)

#HTEM|ZGEUREE R HE
print(len(trainset))

50000
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import matplotlib.pyplot as plt
import numpy as np

def imshow(img):
img=img /2 + 05 # unnormalize
npimg = img.numpy ()
plt.imshow(np.transpose(npimg, (1, 2, 0)))
plt.show()

# 1SEI—LERENAY) I EEIS
dataiter = iter(trainloader)
images, labels = next(dataiter)

# BmEIR

imshow (torchvision.utils.make_grid(images))

# FIEDFRES

print(* "join(f'{classes[labels[j]]:5s}' for j in range(batch_size)))

0
10
20

30

0 20 40 60 80
frog truck ship truck

2.2.1.2 EXEFRHEZMLE
S 1 AU TRIBE N — NME SR E R MR

100

120

import torch.nn as nn
import torch.nn.functional as F

class Net(nn.Module):
def __init__(self):

super().__init_ ()
self.convl = nn.Conv2d(3, 6, 5)
self.pool = nn.MaxPool2d(2, 2)
self.conv2 = nn.Conv2d(6, 16, 5)
self.fc1 = nn.Linear(16 *5 * 5, 120)
self.fc2 = nn.Linear(120, 84)
self.fc3 = nn.Linear(84, 10)
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def forward(self, x):
x = self.pool(F.relu(self.conv1(x)))
x = self.pool(F.relu(self.conv2(x)))
x = torch.flatten(x, 1) # flatten all dimensions except batch
x = F.relu(self.fc1(x))
x = F.relu(self.fc2(x))
x = self.fc3(x)
return x

net = Net()

2.2.1.3 BXIRKFEFMAER
ST BALUTRBESGRETHAILE

#EARZIGIRSCERELF SGD fLitas

import torch.optim as optim

criterion = nn.CrossEntropyLoss()

optimizer = optim.SGD(net.parameters(), lr=0.001, momentum=0.9)

2.2.1.4 i)\ 252 0] 25

TR DEEENE. IREKERE. IR, FEESHELRTENF, WAL TR IREEL
&, FHRMSRIIZR, )12k 200 /ML, St 4 MER (I 2.2.2.1 22AY batch_size )

HERESHIRE, AREAMNGHREMSZHITHN

for epoch in range(2): # loop over the dataset multiple times

running_loss = 0.0
for i, data in enumerate(trainloader, 0):
# IREERIN; HIER (BN, 555 ] B9%1%

inputs, labels = data

# BSHBERT
optimizer.zero_grad()

# IEM@+RE+HL

outputs = net(inputs)

loss = criterion(outputs, labels)
loss.backward()
optimizer.step()

# FTENGEIHEE
running_loss += loss.item()
if i % 200 == 199:  # & 200 JMIFTEN—X
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print(f'[{epoch + 1}, {i + 1:5d}] loss: {running_loss / 200:.3f}")
running_loss = 0.0

# CPU Bi)IIZR518, 7E 200 /ML RIRHEER 1)1 25
if i % 200 == 199:
break

print(‘Finished Training")

T8 2 WAUTHBEEL—S)IHNERNESY, TENSERTEGRY

#IRTFIREY
PATH ="./cifar_net.pth'
torch.save(net.state_dict(), PATH)

2.2.1.5 X EF T EES
IR BmAUTHRBENET I EES

RE) 1% serkfE, IHERTNNAEPHEARIRE, ARFIESARSHTILR, LULHIRMREEE, TmE
BERTOER

dataiter = iter(testloader)
images, labels = next(dataiter)

# FTENENR
imshow (torchvision.utils.make_grid(images))
print('GroundTruth: ', ' ".join(f'{classes[labels[j]]:5s}' for j in range(4)))

0 20 40 60 80 100 120

GroundTruth: cat ship ship plane

LR 2 WAUTRBIHEEERFOERINESH

#INBMEFINESE
net = Net()
net.load_state_dict(torch.load (PATH, weights_only=True))

L' 3 AAUTRBER L — S EAERT BRI TN
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#HSENRBITNER
outputs = net(images)

4 BATFEREGHIIERE— 8831 EINEE, W (0.1, 02, 07) , EtFEL

BSIMERERRIEFIENRETNESR, BAUTRBEREREIGNZES!

#REVSHERZEENRRIMRE, B TEBESHERSI2EE, BMEETTNAISERILE
_, predicted = torch.max(outputs, 1)

print('Predicted: ', ' ".join(f'{classes[predicted[j]]:5s}'
for j in range(4)))

Predicted: cat plane plane plane

5 (FE) MAUTRBEZRNUHE LTI, SEMRETNERFRIIEN L5123/

ERRE, ERTERIIEE CPU LT, EIRERE

#EBNNHE LRITE, BRIER
#MT CPU IHERIE, BELLXBEERX—ES

correct = 0
total = 0
# AAFNNLBIE, FRURNAFTETERLISE
with torch.no_grad():
for data in testloader:
images, labels = data
# SEIREEITRNLEER
outputs = net(images)

# REHMHERESEFHRE, BY TENBEEHRRSAIZES, RIEETTNAISE

_, predicted = torch.max(outputs, 1)
total += labels.size(0)
correct += (predicted == labels).sum().item()

print(f'Accuracy of the network on the 10000 test images: {100 * correct // total} %')

correct_pred = {classname: 0 for classname in classes}
total_pred = {classname: O for classname in classes}

#HHEBNEFIEE
with torch.no_grad():
for data in testloader:
images, labels = data
outputs = net(images)
_, predictions = torch.max(outputs, 1)

for label, prediction in zip(labels, predictions):
if label == prediction:

RIER
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correct_pred[classes[label]] += 1
total_pred[classes[label]] += 1

# FTENBEIBE

for classname, correct_count in correct_pred.items():
accuracy = 100 * float(correct_count) / total_pred[classname]
print(f'Accuracy for class: {classname:5s} is {accuracy:.1f} %')

2.3 BEIm

£ LERRIELRF, (BB HmI LR MEES) I ZA18)?
&2 R step. B RIEEEEERETLA,
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REITR

3.1 LIS/ 48

3.1.1 XF AR

AL HEERERS, PRIZRSA torch_npu KERiE . EF8MLEEI NPU., #F8EHESI NPU.
EF NPU jJIIZREEL . EF NPU NLIfEE

3.1.2 LG B/RY
o  ERINTAFLEIRMNANBERTEE NPU EialT

3.1.3 SCIGHIKN

INAEKESEE -> 18I0 NPU KIS ERS -> BMEIEBE NPU -> HEIRITHEI NPU -> B
F NPU #171E8Y)II145 -> EF NPU #HTEESNL,

3.2 SLI{ESSECE

3.2.1 Bc BT IR
1 SEktf, EERK, B E—LREENRETE

Kernel | Git Tabs Settings Help

Interrupt Kernel , |

Restart Kernel... 0,0

Restart Kernel and Clear All Outputs...
Restart Kernel and Run up to Selected Cell...

Restart Kernel and Run All Cells... l
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FIR 2 ESNKBENES, EINSA torch_npu RIS ( 7E PyTorch2.5.1 ZIE &%, &
SLIE PyTorch WA 2.1.0, FEE%HM )

#1100 torch_npu, ik torch BJLAE npu LEi=fT
import torch_npu

i
x4

X% 3 TENNE CIFAR10 BIRELBRZANMNLA TS, i NPU RETA ( TR Tt8EN
5% A BRI ESRIIZ=ESTE ) , ATERIMERER, EIt format F5 0

#FHT NPU EBTH
device = torch.device('npu:{}'.format(0))
print(device)

R4 HEENSRBENEISRMATRE, BEMIFIIMEKE NPU igE E

%

"HEMILZIERSEI NPU £
net.to(device)

RS  WISFENER S IEEEREE DS, BRI BKEI NPU igE E

%

#HREAN; BUERE [N, 178 ] %I, SEIEMEI NPU £
inputs, labels = data[0].to(device), data[1].to(device)

IR 6 EFHENEERMERFTENSH EIREER2 XS (200 ZF 2000 ) , EIRIMIFR 200 \iteg
LEIERRIERD

N

# FTEIZ T4
running_loss += loss.item()
if i % 2000 == 1999: # #F2e00 hHFTHI K

print(f'[{epoch + 1}, {i + 1:5d}] loss: {running_loss / 2000:.3f}")
running_loss = ©.0

print('Finished Training')

LR 7 HRRBPAE, ISEHTERE)ISHIDERENTEIRENERN (EEUKNEES
ZIBINAIDIE net 0 inputs ITFREEI NPU ) , IMHEREARTRUEMELLBSENT

#SFERITTNER
inputs, labels = images.to(device), lables.to(device)
outputs = net(inputs)

IR 8 mEMRAIES LN TRBIEN T HiERS , BEIRIHEINPU, RIBINT

%

#EREANMILE LT, 15314

correct = 0

total = 0

# BEAEANLEEIIZ, FRLARNAFTETERLEE
with torch.no_grad():
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for data in testloader:
images, labels = data[0].to(device), data[1].to(device)
# 1SRN RNLER
outputs = net(images)
# REMBEREE N ERNHRRE, B TEABEESHERSHER, BMEETRNRIZERIZS
_, predicted = torch.max(outputs, 1)
total += labels.size(0)
correct += (predicted == labels).sum().item()

print(f'Accuracy of the network on the 10000 test images: {100 * correct // total} %')

correct_pred = {classname: 0 for classname in classes}
total_pred = {classname: 0 for classname in classes}

#ITEBEFRITUNERE
with torch.no_grad():
for data in testloader:
images, labels = data[0].to(device), data[1].to(device)
outputs = net(images)
_, predictions = torch.max(outputs, 1)

for label, prediction in zip(labels, predictions):
if label == prediction:
correct_pred[classes[label]] += 1
total_pred[classes[label]] += 1

# FTENBAEIEE

for classname, correct_count in correct_pred.items():
accuracy = 100 * float(correct_count) / total_pred[classname]
print(f'Accuracy for class: {classname:5s} is {accuracy:.1f} %')

Accuracy of the network on the 10000 test images: 55 %
Accuracy for class: plane is 62.1 %

Accuracy for class: car is 73.8
Accuracy for class: bird 1is 35.6
Accuracy for class: cat is 32.0
Accuracy for class: deer 1is 40.4
Accuracy for class: dog is 60.5
Accuracy for class: frog 1is 59.6
Accuracy for class: horse is 54.4
Accuracy for class: ship 1is 77.8
Accuracy for class: truck is 62.8

52 52 59 59 59 % &% &% 5%
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3.3 BEW
BLUBIT B 2403ES NPU BRI R 2 SE R RETRNEE?
&2 180 batch size ATIEF NPU FIFEER, 1810 epoch FIMLZEEH TR RAZFUNEE o
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4 REMEREA

4.1 LIS N4E
4.1.1 XFARLIG
ALIEHBERERD, Dol EreduEREMMEReEURED T

4.1.2 LG HRY
o  ERUI(FEFE PyTorch B EIRSRELREHIE
o  ERUNO{ERMREST TE S EaeEE
4.1.3 SCISHK
MREBUERE -> MReBUE DT,

4.2 LIG{ESECE

4.2.1 BEELTIE
4.2.1.1 HREUIERE

1 BEUTHHETRMUENE TEZRES ( BF ModelArts REHERRIRE, EEIDLREE
TEZEAME & ModelArts H#{7L%E )

https://ptdbg.obs.cn-north-4.myhuaweicloud.com/profiler/package/8.1.0/msprof_analyze-
8.1.0-py3-none-any.whl

IR 2 SEAEfA, HEREEZ Notebook



https://ptdbg.obs.cn-north-4.myhuaweicloud.com/profiler/package/8.1.0/msprof_analyze-8.1.0-py3-none-any.whl
https://ptdbg.obs.cn-north-4.myhuaweicloud.com/profiler/package/8.1.0/msprof_analyze-8.1.0-py3-none-any.whl
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L& & FINotebook — X

o) [

OBS3ff RSt EE, XHRIERES

1

TR

TR 3 SEALfA, FE— Terminal O

M File Edit View Run

=l = :

Notebook

4> Launcher -

L] 4 HASRIERINER PyTorch-2.1.0, MIRARR, AT aSIIR

| conda activate PyTorch-2.1.0

FTB,RS BWAUTHOEEREQRATFHE

|ls

R —————————
(PyTorch-2.1.8) [ma-user work]$ls
cifar_net.pth fusion_result.json

computation_analysis.ipynb
ELRIIE# . ipynb

fusion_operators_api_analysis.ipynb | msprof analyze-8.1.@-py3-none-any.whl
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| pip install msprof_analyze-8.1.0-py3-none-any.whl

S 7  RESAEIRE Notebook, SABIEMIEELFRZAHULBHI
KBRTNT, TEEEEFEFRAE

HHEMEEES, 1EERY

experimental_config = torch_npu.profiler._ExperimentalConfig(
aic_metrics=torch_npu.profiler.AiCMetrics.PipeUtilization,
profiler_level=torch_npu.profiler.ProfilerLevel.Level1,
[2_cache=False
)
with torch_npu.profiler.profile(
activities=[
torch_npu.profiler.ProfilerActivity.CPU,
torch_npu.profiler.ProfilerActivity.NPU
1
record_shapes=True,
profile_memory=True,
with_stack=True,
experimental_config=experimental_config,
schedule=torch_npu.profiler.schedule(wait=10, warmup=0, active=1, repeat=1),
on_trace_ready=torch_npu.profiler.tensorboard_trace_handler("./profiling_data")
) as prof:

HEREUSEUR, ARIFRBNGHREMERITHN

for epoch in range(2): # loop over the dataset multiple times

running_loss = 0.0

for i, data in enumerate(trainloader, 0):
"REGAIN; #IERE (WA, %] 95, SEUEME NPU £
inputs, labels = data[0].to(device), data[1].to(device)

# BSHBERT
optimizer.zero_grad()

# IEm+REHEK

outputs = net(inputs)

loss = criterion(outputs, labels)

loss.backward()

optimizer.step()

prof.step()

# FTEDGEIT R

running_loss += loss.item()

if i % 2000 == 1999:  # £ 2000 /J\MILITEN—IX
print(f'[{epoch + 1}, {i + 1:5d}] loss: {running_loss / 2000:.3f}')
running_loss = 0.0
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print(‘Finished Training')

T8 RIBEEDEAFES, FLAUERS B torch BHEHIMAERIBKRETR, R4

IFERiEid prof.step () WEIHRERIE, 1Z2EPD 0T

experimental_config = torch_npu.profiler. ExperimentalConfig(
aic_metrics=torch_npu.profiler.AiCMetrics.Pipeutilization,
profiler_level=torch_npu.profiler.ProfilerLevel.Levell,

12 cache=False

)

with torch_npu.profiler.profile(
activities=[
torch_npu.profiler.pProfilerActivity.cpu,
torch_npu.profiler.ProfileraActivity.NPU
1,
record shapes=True,
profile_memory=True,
with_stack=True,
experimental config=experimental config,
schedule=torch npu.profiler.schedule(wait=10, warmup=@, active=1, repeat=1),
on_trace_ready=torch_npu.profiler.tensorboard_trace_handler("./profiling data")
) as prof:

#1E =, =i 5 f
for epoch in range(2): # loop over the dataset multiple times

running_loss = 8.8

for i, data in enumerate(trainloader, @):
CUEREE SRR UE. RE] RIFIE, HEEEREINeu L
inputs, labels = data[@].to(device), data[1l].to(device)

# I/ R e 1A

outputs = net(inputs)
loss = criterion(outputs, labels)
loss.backward()

optimizer.step()

L'’ FFKernel, REMTIESEHORBETIIL, WITRERELNERIKRENEEE

=

B profiling_data
4.2.1.2 HREEIRDIR
IR 1 #1i2— Notebook, P#%i%k#E PyTorch-2.1.0, AFHITRESEFOIRIE

FB, 2 WALUTHBSNKETE

import sys

sys.path.append("../..")

from prettytable import PrettyTable, ALL

from textwrap import fill

from msprof_analyze.advisor.interface.interface import Interface
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FB, 3 WALTBINEMAEIR, RIS REREE

profiling_path = "./profiling_data/xxx /"#IRIESEARIE R EHRIZER
interface = Interface(profiling_path=profiling_path)

TB, 4 5% profiling B2, JLIEEHRBIETE SRS EFHLHEIIRAY torch_npu api
FEELHIREHEK . ETAEHRTURREMRIEEIEXNRBE, Bik
torch_npu api f5, 8EBE/D> pytorch B/ NEFIITA, HMIBFHERYIZERE, WA
PATRES AT aUR S H B

timeline_fusion_ops_result = interface.get_result("schedule", "timeline_fusion_ops")
display_column_num =3
problems = timeline_fusion_ops_result.get("[ZRRZRA")
problem_table = PrettyTable(problems.get("headers")[:display_column_num])
for row in problems.get("data"):
for i in range(len(row)):
rowl[i] = fill(str(rowl[i]), width=80)
problem_table.add_row(row[:display_column_num])

display(problem_table)

category description suggestion

EMAPHEOD BEE{THEMA A cann-8.0.0ftorch-2.1.0, ZMA1-TapiEORLER. 1. {5IRIBFFR Affinity training api&ifiill&apiEQ

R5 BAUTRBEREN AP EEMAEEER

%

fusion_ops_api = timeline_fusion_ops_result.get("=#0 API $&Z")
if fusion_ops_api:
fusion_ops_api_table = PrettyTable(fusion_ops_api.get("headers"))

for row in fusion_ops_api.get("data"):
for i in range(len(row)):
rowl[i] = fill(str(rowl[i]), width=80)
fusion_ops_api_table.add_row(row)

fusion_ops_api_table.hrules = ALL
display(fusion_ops_api_table)
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Affinity API Code stacks

/home/ma-user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/torch/_ops.py(692): _call__; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/torch/autograd/profiler.py(631): __enter_; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/torch/optim/optimizer.py(361): wrapper;
ftmp/ipykernel_3656842/1763717862.py(34): <module>; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/IPython/core/interactiveshell.py(3579): run_code; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/IPython/core/interactiveshell.py(3519): run_ast_noedes; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/IPython/core/interactiveshell.py(3336): run_cell_async; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/IPython/core/async_helpers.py(128): _pseudo_sync_runner; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/IPython/core/interactiveshell.py(3132): _run_cell; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/IPython/core/interactiveshell.py(3077): run_cell; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/ipykernel/zmgshell.py(532): run_cell; fhome/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/ipykernel/ipkernel.py(353): do_execute; /home/ma-
torch_npu.optim.NpuFusedSGD user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/ipykernel/kernelbase.py(652): execute_request; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/ipykernel/kernelbase.py(357): dispatch_shell; /fhome/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/ipykernel/kernelbase.py(450): process_one; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/ipykernel/kernelbase.py(461): dispatch_queue; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/asyncio/events.py(80): _run;
/home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/asyncic/base_events.py(1896):
_run_once; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/asyncio/base_events.py(600):
run_forever; /home/ma-user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-
packages/tornado/platform/asyncio.py(205): start; /home/ma-
user/anaconda3/envs/PyTorch-2.1.0/lib/python3.10/site-

Stack called counts

4.3 BEI
BIESTTF TEAENAZMAN, REEEITERN)|Z MR,
B2 BIELEREIN, TSR LILee, EFRELXh)IIZRaTE .
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2.1 SEIG 4B

2.1.1 XFARLLG
ALIGETFRA= ModelArts #17, WNRFEREMFEIBIRSEE, REREHIIEIIRE
BSHEENR, BaILUHTASCIS, LI AMmAERD, Kermnel EIRTAEWNT. fnEEFT
=HiT.

2.1.2 SCEIS BN A

IRERS SRR KR T

REES BEZTR BUhRAS
Atlas A2Z51ig

as A2RSIEE CANN 8.0.0%LAE

Atlas800 3000
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3 BFHx

3.1 LIS/ 48

3.1.1 XFARLIE
ALREERAED, 252 Kermel BTEITIHRES FIEWNT, EPEEFIE
WITX BiRt@#inEEFIIENSE FRIE. 8EFLE. REEFRAE,
3.1.2 SLIGHAY
o  EiR Kernel iR TEATHITIRIE
o ERINEEFIREMNCERZE
o ERGFRFENHE
o ERGFLENHE
o ERBETFEARRE

3.1.3 sEIeNlK!

ECE ModelArts /15 -> TERBILES -> BF Kernel BIITIZIRAS -> Kernel IR T2
FIGIE > fEtRESEFIRE > BEENESEFIERSE > REEF R85 55 FEH
1T,

3.2 SCIG{ESSHCE

3.2.1 BB
3.2.1.1 BcE ModelArts RS

£ 1 N Notebook REE, SHEA LA, FiiE— Terminal B
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X\ File Edit View Run

="l = :

Notebook

4> Launcher -

TR 2

BNLAT a5 T RIMEAIIR (IR

2

2

2

export no_proxy=127.0.0.1,localhost,172.16.*,iam.cn-southwest-

.huaweicloud.com,pip.modelarts.private.com

export NO_PROXY=127.0.0.1,localhost,172.16.*iam.cn-southwest-

.huaweicloud.com,pip.modelarts.private.com

wget https://obs-9be7.0bs.cn-east-

.myhuaweicloud.com:443/resource/s5%E6%96%87%E6%A1%A3/init_env.sh

#EF T 5k
wget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI-
Model%20Developer/V2.0/init_env.sh

I3

Using user ma-user

EulerOS 2.0 (SP10), CANN-8.8.8 [V10@R@@1C15],[V16@RE01C17],[V10@REe1C18],[V10eRe81C19],[V100R001C20]

Tips:

1) Navigate to the target conda environment. For details, see /home/ma-user/README.

2) Copy (Ctrl+C) and paste (Ctrl+V) on the jupyter terminal.

3) Store your data in /home/ma-user/work, to which a persistent volume is mounted.

(PyTorch-2.1.8) [ma-user work]$export no_proxy=127.8.8.1,localhost,172.16.*,iam.cn-southwest-2.huaweicloud.com,pip.modelarts.

private.com

(PyTorch-2.1.0) [ma-user work]$export NO_PROXY=127.8.8.1,localhost,172.16.*,iam.cn-southwest-2.huaweicloud.com,pip.modelarts.
private.com

(PyTorch-2.1.0) [ma-user work]$wget https://obs-9be7.obs.cn-east-2.myhuaweicloud.com:443/resource/s5%E6%96%87%E6%A1%A3/init_e
nv.sh

--2025-088-22 15:38:07-- https://obs-9be7.obs.cn-east-2.myhuaweicloud.com/resource/s5%E6%96%87%E6%A1%A3/init_env.sh
Resolving proxy-notebook.modelarts.com (proxy-notebook.modelarts.com)... 192.168.8.33

Connecting to proxy-notebook.modelarts.com (proxy-notebook.modelarts.com)|192.168.0.33|:8083... connected.

Proxy request sent, awaiting response... 200 OK

Length: 5566 (5.4K) [binary/octet-stream]

Saving to: ‘init_env.sh’

init_env.sh g --.-KB/s in @s

WAL HRITHIRMHIA, ZHIASESRIAFPZRER %% CANNS.1.RC1 .betal R
X, KFHRIT 8 o

[ b

ash init_env.sh



https://obs-9be7.obs.cn-east-2.myhuaweicloud.com/resource/s5%E6%96%87%E6%A1%A3/init_env.sh
https://obs-9be7.obs.cn-east-2.myhuaweicloud.com/resource/s5%E6%96%87%E6%A1%A3/init_env.sh

W

HOAWE! BFFARIBTH %107

gcc/share/locale/sr/LC_MESSAGES/
gcc/share/locale/sr/LC_MESSAGES/gcc.mo
gec/share/locale/sr/LC_MESSAGES/cpplib.mo
gec/share/info/
gec/share/info/libitm. info
gcc/share/info/dir
gecc/share/info/libgomp.info
gecc/share/info/libquadmath.info
gec/share/man/
gcc/share/man/man7/
gcc/share/man/man7/fsf-funding.7
gec/share/man/man7/gpl.7
gecc/share/man/man7/gfdl.7
gcc/share/man/manl/
gcc/share/man/manl/gcov.1
gcc/share/man/manl/g++.1
gcc/share/man/manl/gcov-dump.1
gcc/share/man/manl/cpp.1
gcc/share/man/manl/lto-dump.1
gcc/share/man/manl/gcov-tool.1
gcc/share/man/manl/gcc.1
gcc/share/man/manl/gfortran.1

[ [ |
A |1
1 7_N /_ |
I I O I O B
Il N/ _ _|

I
—

Using user ma-user

EulerOS 2.8 (SP1@), CANN-8.8.8 [V1@@Ree1C15],[V1eereeic17],[V1eereeicis],[V1eerRee1cio],[V1eereeic2e]
Tips:

1) Navigate to the target conda environment. For details, see /home/ma-user/README.

2) Copy (Ctrl+C) and paste (Ctrl+V) on the jupyter terminal.

3) Store your data in /home/ma-user/work, to which a persistent volume is mounted.

(PyTorch-2.1.8) [ma-user work]$D

LR A4 SEHABTRING, BAUTHSRBEETHARERETSE

| source ~/.bashrc

3.2.1.2 TEREULHE ( Zik—)
oiEd FTEFERA R TEHREMLIE, AT Gitee CEBREMTIRESIARE, BIVMLAERAR

HX— iEid OBS &
MANUTRIB THHBERGIRES

wget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIP-AI-
Model%20Developer/V2.0/samples.zip

unzip samples.zip

B & Gitee TE
WAL T EFHEERALH

| git clone https://gitee.com/ascend/samples.git

3.2.1.3 Kernel HIf TIEHIT
FE 1 BMAUTHSIHEN Kernel EIRTIZRAIER
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| cd samples/operator/ascendc/0_introduction/3_add_kernellaunch/AddKernellnvocationNeo

(PyTorch-2.1.8) [ma-user work]$cd samples/operator/ascendc/@_introduction/3_add_kernellaunch/AddKernelInvocationNeo

(PyTorch-2.1.8) [ma-user AddKernelInvocationNeo]$

LR 2 OfFEA et HLBEEEFTRBXMG
LB 3 BAUTHSEE NPU R

| npu-smi info

(PyTorch-2.1.8) [ma-user AddKernelInvocationNeo]$npu-smi info

| npu-smi 23.@.6 Version: 23.8.6

e dmmmmmmmmmmmeee T T +

| NPU  Name | Health | Power(W) Hugepages-Usage(page) |
| Bus-Id | AICore(%) HBM-Usage(MB)

| ok . /@
2847 / 32768

| Process id | Process name | Process memory(MB)
e s R
| No running processes found in NPU 1
+===========================+===============+=============================================:=:=:=:+

B 4 BAUTHOSHTEBRTE Oox FoBiR F—SSRIES )

| bash run.sh -r npu -v Ascendxxx

LES5 BHEHSE

-- Installing: /home/ma-user/work/samples/operator/ascendc/@_introduction/3_add_kernellaunch
de/ascendc_kernels_npu

-- Installing: /home/ma-user/work/samples/operator/ascendc/@_introduction/3_add_kernellaunch
de/ascendc_kernels_npu/aclrtlaunch_add_custom.h

-- Installing: /home/ma-user/work/samples/operator/ascendc/@_introduction/3_add_kernellaunch
de/ascendc_kernels_npu/aclrtlaunch_triple_chevrons_func.h

-- Installing: /home/ma-user/work/samples/operator/ascendc/@_introduction/3_add_kernellaunch
scendc_kernels_bbit

9¢88ab553b9f626d71878661682bbe87 output/golden.bin

9¢88ab553b9f626d71878661682bbe87 output/output_z.bin

error ratio: ©.0000, tolerance: ©.0010

test pass
(PyTorch-2.1.0) [ma-user AddKernelInvocationNeo]$D

3.2.1.4 trEREFITIEWN T
£ 1 BAUTSSHAINREEZTIZESR

| cd ~/work/samples/operator/ascendc/0_introduction/1_add_frameworklaunch

L', 2 WALTHSEE AddCustom. json HFRZE, FT—ESRBX N HERINEE T T2

| cat AddCustom.json
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{PyTorch-2.1.0) [ma-user 1_add_frameworklaunch]$cat AddCustom.json
[
{
"op": "AddCustom",
"input_desc”: |

{

"name™: “x",
"param type": "required”,
"format": |

"ND"
1,
“type": [

“floatle"
1

"name”: “y",
"param_type": “"required”,
"format™: [

"ND"
1,
"type": [

"floatle"
1

1
J

I,
"output_desc”: [

{

"name": "z",
"param type": "required”,
"format": |
"ND"
1,
“type": [
“floatle"

]

(PyTorch-2.1.8) [ma-user 1_add frameworklaunch]

TR 3 BAUTHIELRAPREZEMTEETTRE Oox BiHLiris )

${ASCEND_TOOLKIT_HOME}/python/site-packages/bin/msopgen gen -i AddCustom.json -c ai_core-
Ascendxxx -lan cpp -out ~/Addcustom
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2025-08-22 16:09: (172815) [INFO] Start to generate AI Core operator files.
2025-08-22 16:09: (172815) [INFO] Start to parse the ir template:/home/ma-user/work/samples/operator/ascendc introduction/1_add_frameworklaunch/AddCustom.jso
n
2025-08-22 16:09:15 (172815) - [INFO] Start to parse the op: AddCustom
(172815) [INFO] Start to parse t
(172815) - [INFO] Start to parse the

(172815) - [INFO] Start to parse the o
(172815) - [WARNING] The “attr" valu ¢ “attr" exists in the m
(172815) - [INFO] Start to check the type -mat between the inputs/outputs in IR template.

2025-08-22 (172815) - [INFO] Start to generate a new proj
2025-08-22 16:09:15 (172815) - [WARNING] File /home/ma- use./Addwstum/(make/mnhg cmake already exists and will be overwrite!
(172815) File /home/ma-user/Addcustom/cmake/config.cmake generated successfully.
(172815) File /home/ma-user/Addcustom/op_host/add_custom_tiling.h generated successfully
(172815) File /home/ma-user/Addcustom/op_host/add_custom.cpp generated successfully.
2025-88-22 16:09:15 (172815) 0] File /home/ma-user/Addcustom/op_kernel/add_custom.cpp generated successfull
2025-08-22 16:09: (172815) 0] File /home/ma-user/Addcustom/framework/tf_plugin/tensorflow_add_custom_plugin.cc generated successfully.
2025-88-22 16:09:15 (172815) 0] File /home/ma-user/Addcustom/framework/tf plugin/CMakelists.txt generated suc Fully.
2025-08-22 16:09: (172815) [INFO] Generation completed.

LE A4 BAUTHSHNE E—SERNIREEFTIRER

| cd ~/Addcustom

(PyTorch-2.1.8) [ma-user 1_5dd_‘F rameworklaunch]$cd ~/Addcustom
(PyTorch-2.1.8) [ma-user Addcustom]$

HIR S5 AIfEMA cat HOBELRIER TREX MG
L6 BAUTHIEREEMREETIREESR

cd ~/work/samples/operator/ascendc/0_introduction/1_add_frameworklaunch

SR 7 aEELHERT AddCustom FHIERISI1H

FR 8 WALUTHOREFET Oox BIAZLIRES )

| bash install.sh -v Ascendxxx

[ 91%] Built target cust_tf parsers
[100%] Linking CXX shared library libcust_opsproto_rt2.8.so
[100%] Built target cust_op_proto

Create package using External

Install projects

- Run preinstall target for: opp
: - Install project: opp []

Create package

About to compress 724 KB of data...
Adding files to archive named "custom opp_euleros_aarch64.rui

1p.info

stall.sh
. /packages/vendors/customize/framework/tensorflow/libcust_tf parsers.so
./packages/vendors/customize/framework/tensorflow/npu_supported_ops.json
./packages/vendors/customize/op_api/include/aclnn_add_custom.h
./packages/vendors/customize/op_api/lib/libcust_opapi.so
./packages/vendors/customize/op_impl/ai_core/tbe/config/ascend910b/aic-ascend910b-ops-info.json
_/packages/vendors/customize/op_impl/ai_core/tbe/customize_impl/dynamic/add_custom.cpp
./packages/vendors/customize/op_impl/ai_core/tbe/customize_impl/dynamic/add_custom.py
_/packages/vendors/customize/op_impl/ai_core/tbe/kernel/ascend918b/add_custom/AddCustom_ablb6750d7510985325b603cb@6dc8b. json
_/packages/vendors/customize/op_impl/ai_core/tbe/kernel/ascend918b/add_custom/AddCustom_ablb6750d7510985325b683cbB6dc8b .0
./packages/vendors/customize/op_impl/ai_core/tbe/kernel/config/ascend910b/add_custom.json
. /packages/vendors/customize/op_impl/ai_core/tbe/kernel/config/ascend910b/binary_info_config.json
./packages/vendors/customize/op_impl/ai_core/tbe/op_tiling/lib/linux/aarch64/libcust_opmaster
./packages/vendors/customize/op_impl/ai_core/tbe/op_tiling/liboptiling.so
. /packages/vendors/customize/op_proto/inc/op_proto.h
./packages/vendors/customize/op_proto/lib/linux/aarch64/1ibcust_opsproto_rt2.0.so
-/packages/vendors/customize/version.info
./upgrade.sh
CRC( 3587977614
SHA256: 64620b8c80ac35c58e0089591185f0e6438200fe8afbeddbeb1527849¢c3f134d
Skipping md5sum at user request

Self-extractable archive "custom opp_euler 6 successfully created.
Copy /home/ma-user/work/samples/operator/ascendc/@_introduction/1_add_frameworklaunch/CustomOp/build_out/_CPack_Packages/Linux/External/custom opp_euleros_aarch64.
run/custom_opp_euleros_aarch64.run to /home/ma-user/work/samples/operator/ascendc/@_introduction/1_add_frameworklaunch/CustomOp/build_out/

CPack: - package: /home/ma-user/work/samples/operator/ascendc/@_introduction/1_add_frameworklaunch/CustomOp/build out/custom opp_euleros aarch64.run.json generated

CPack: - package: /home/ma-user/work/samples/operator/ascendc/@_introduction/1_add_frameworklaunch/CustomOp/build out/custom_opp_euleros_aarch64.run generated.
(PyTorch-2.1.0) [ma-user liaddjramewcvrklaunr:h]iD

TR WAUTHOEEERNETLES

| ls CustomOp/build_out/
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(PyTorch-2.1.8) [ma-user 1_add_frameworklaunch]$ls CustomOp/buiid_out/
autogen cmake_install.cmake CPackSourceConfig.cmake framework op_host version.info

CMakeCache.txt CPackConfig.cmake custom_opp_euleros_aarch64.run install_manifest.txt op_kernel
CMakeFiles _CPack_Packages custom_opp_euleros_aarchbd.run.json Makefile scripts
(PyTorch-2.1.8) [ma-user 1_add_frameworklaunch]4/]

FER 10 BAUTHOLEGETF (ULHREFEERAE)

| ./CustomOp/build_out/custom_opp_euleros_aarch64.run

(PyTorch-2.1.8) [ma-user 1_add_frameworklaunch]$./CustomOp/build_out/custom_opp_euleros_aarch64.run
Verifying archive integrity... 108% SHA256 checksums are OK. All good.
Uncompressing version:1.0 100%
[ops_custom] [2025-08-22 16 0] [WARNING] The directory /home/ma-user/Ascend/ascend-toolkit/latest/opp does not have sufficient permissions. Please check and mo
dify the folder permissions (e.g., using chmod), or use the --install-path option to specify an installation path and change the environment variable ASCEND_CUSTOM
_OPP_PATH to the specified path.
[ops_custom] [2025-@8-22 16 0] [INFO] copy uninstall sh success
[ops_custom] [2025-88-22 16:16:40] [INFO] upgrade framework
[ops_custom] [2025-88-22 16 0] [INFO] create /home/ma-user/Ascend/ascend-toolkit/latest/opp/vendors/customize/framework.
[ops_custom] [2025-88-22 16:16:40] copy new ops framework files
[ops_custom] [2025-@8-22 16 8] [INFO] upgrade op proto
[ops_custom] [2025-@8-22 [INFO] create /home/ma-user/Ascend/ascend-toolkit/latest/opp/vendors/customize/op_proteo.
[2025-08-22 16:16: copy new ops op_proto fil
[INFO] upgrade op impl
[INFO] create /home/ma-us scel scend-toolkit/latest/opp/vendors/customize/op_impl.
copy new ops op_impl files
[INFO] upgrade op api
[ops_custom] [202 -22 16:16: [INFO] create /home/ma-user/Ascend/ascend-toolkit/latest/opp/vendors/customize/op_api.
[ops_custom] copy new ops op_api
[ops_custom] [2 6: [INFO] upgrade version.info
[ops_custom] [2025-08-22 16 copy new version.info files
[ops_custom] [2025-88-22 16 [INFO] no need to upgrade custom.proto files
[ops_custom] [2025-88-22 16: [INFO] using requirements: when custom module install finished or before you run the custom module, execute the command [ export
LD_LIBRARY_PATH=/home/ma- LI>EI‘/ASCEI|d/dSCEHd toolkit/latest/opp/vendors/customize/op_api/lib/:${LD_LIBRARY_PATH} ] to set the environment path
SUCCESS

LB BALTHSERE AscendCLIERHITE T

| cd AcINNInvocation && bash run.sh

INFO: cmake success!
[ 2e%]
[ 4e%]
[ 60%]
[ 8e%]
[100%] Linking CXX executable /home/ma-user/work/samples/operator/ascendc/@_introduction/1_add_frameworklaunch/AclNNInvocation/output/execute_add_op
[100%] Built target execute_add_op
INFO: make success!
INFO: execute op!
Set device[@] success
Get RunMode[1] success
Init resource success
Set input success

Copy input[@] success
Copy input[1] success
Create stream success

Execute aclnnAddCustomGetWorkspaceSize success, workspace

Execute aclnnAddCustom success

S hroniz X

Copy output[@] su

Write output success

Run op success

Reset Device success

Destroy resource success
INFO: acl executable run succes:
error ratio: ©.0000, tolerance: @
test

3.3 B=m

msopgen TERERARMTA?
TRYE JISON X BIZinEE F 12,
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3.1 SEIGN4E
3.1.1 XF AR

RELWHBZHERD

3.1.2 SCIEH/Y

o  ERU{TFIA ascend-dmi TEHITE

3.1.3 SCIGHIKN

Z4E MindCluster B4 ->

3.2 SLMFSERBECE

321 BB

L1 SEUTEE

_\

, MindCluster B{fILEE, &

B .

1—\--!+|--—‘—-*

amig J\.:ll”l_t °

HANABEM, T MindCluster B{4Z

amx A_./Ul_t

BIE™ Jl.ll)\Jl_to

https://www.hiascend.com/developer/download/community/result?module=dl+cann&clus

ter=6.0.0&cann=8.0.0.betal

BRERR
MRAEE O
MindCluster 6.0.0
CANN 8.0.0.betal
CPUZ2#
25 AArch64 X86_64

& EEERER

BRTHBIRM, BOILEE ¥ LiGHE
I

S KREOREZRININNONR, S8

BERER

MindCluster 2024/12/31

R "HE  BRAER ~
A 25 ToolBox EIEE WL
RHAEIR 168 (3
Ascend-mindx-

Ascend DMItEEERE T

toolbox_6.0.0.SPC1_linux- THEHREE THHUFES
% - &

aarché4.deb /. HEGEIA®

Ascend-mindx-

Ascend DMIf%AERIE T :
toolbox_6.0.0.SPC1_linux- FEEAE | Fasess
00lbox_ _linux A pEkeTAS ¢
aarché4.run
Ascend-mindx- .
toolbox_6.00.SPCT_linux- Ascend DMIEREMET  ryvme  Taszss

aarché4.zip

A BEWETAS
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HB’, 2 TEHASIRE Notebook Fifll, stz bASHE EIEEE, HERHS

el = (| c ¢

o Filter files by name a

=/
SR 3  HERmESEA AL Terminal

Terminal

1} Launcher B Last Modified

LR A4 BWAUTHOLEEMN, DRIBPEEEA Y A

chmod a+x Ascend-mindx-toolbox_6.0.0.SPC1_linux-aarch64.run
./Ascend-mindx-toolbox_6.0.0.SPC1_linux-aarch64.run --install

FB,RS5 ZEEHEBAUTHSHITULL

#ZamSBIANER Device 0, LA h2d. d2h. d2d =M EiRRENSKER BRHREER
ascend-dmi --bw -q
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Host to Device Test
Device @:

Size(Bytes) Execute Times Bandwidth(GB/s)

16

32

64

128

256

512
1624
2048
4096
8192
16384
32768
65536
131872
262144
524288
1848576
20897152
4194304
8388608
16777216
33554432

LY ALY B ¥ o V¥ W o I ¥ IV R B B W W R o W o ¥ W LY o Wy B W ¥ S B I ¥ W ¥ ) |

#1ZaS$HE%E Device 0, 157E size 9 128M, EIAEINIEMN 100 %, Mk h2d #E

ascend-dmi --bw -t h2d -d 0 --et 100 -s 134217728 -q

#1Zap S 185E Device 0, FS3E size 3 128M, TERARIIE 100 0%, MLk d2h FE

ascend-dmi --bw -t d2h -d 0 --et 100 -s 134217728 -q

#Zan S MHEHEM Device UEHZEIE— Device IR S SHERS

ascend-dmi --bw -t d2d -d 0 -q

#Za S MR EIEMIEL Device 0 {E4ZI B4R Device 1, HITXRE 100, size 3 128M #Y p2p izt
ascend-dmi --bw -t p2p --dd 0 --ds 1 --et 100 -s 134217728 -q

#iZzan S AARIEE Rk Device F1E#R Device AY p2p izt

ascend-dmi --bw -t p2p -q
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=, X LLM 3129 Decode MEREZINERS, d2h F1 h2d BB B A SLTE Device F1 Host
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IRAYIEE
Qb
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o AXBIESHHEE 1 1LY, YOLOVS AYFIIZk.

SCEG AR5 AR

A 5 AR

ANSLISTRERTF HCIP-Al Model Developer V2.0 ¥)l|455086 . SSESCIGIMEEIES windows
R, —NMEHNZ OBS 1, —& ModelArts fR5322, SELWNEESHET 1 ¥ RiR
o

IREBNA

737 i#E HCIP-Al Model Developer V2.0 LI FEE, EXGESLRIMERAIATRE:
IRERIR. ESERTHIGNXRNT:

BRI RigREES
OBS## Parg-safA—
obsutil obsutil_windows64
ModelArts Ascend: 1*ascend-snt9b1|ARM: 244 192GB
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1.2.3 BUFE MOAEIAIES SEAFU ... s s s s s ess e ses e ee s sesseassesesesess e sessesesssessesesasessssesssseaseses 1
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1.2.5 BRZEMRERED ..o eeeeeeeeeeeeeesssssseeee e sssssssssss s s 16
1.2.6 QEIBETIREE ... sssssssss s 17
1.3 MZEREEEY ... AR 21
1.3.1 YOLOVS 1B oo sssssssssssssssese s sssssssssssssssse s sssssssssssssss s ssssssssssssssssessssssssssssssssssssssoes 21
1.3.2 JBBIIIIEER oot sss st SRR 21
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HTF YOLOVS RYEELTRI) 145

1.1 SEIEN A

1.1.1 XFARELIE

YOLOV5 B2—fseH BRI ERMENEE, TSI REMERIMIMRRANIRIT . LR
{§£F8 PyTorch 4228, fEABEARSS =S L7l YOLOVS #&8Y , BITILsEl, ZRETHE
YOLOV5 E*ﬂﬁﬂ]ﬂ’]ﬁiﬂ, MEELEND, FURFRMEISTE, HEEEE)IGRIEARERIIZERE
BHTERMENE

1.2 SEIISEN A

IREBSERHRAIGN KR T, ARSI ER ModelArts 124tA955%& . INREMED
FEIRE, MEAXERRHEENTER, FEERRHESREMGERALZE:

RS LY Lo B4R A
Atlas A2 2511|145 CANN 8.0.0
Python 3.10
PyTorch 2.1.0
1.3 LU ES

1.3.1 & coco2017 FiEE

P || 2RISR EE AT coco2017 #REE, AR TEL Train2017. Val2017 BANEIRER—MRE
M {4 annotations_trainval2017.zip,

1311 FEAER 1 (Eik)
LB 1 BEERER (L£RE7EMLL ) : https://modelers.cn/ .
ST 2 EMRESER “IRE” BN, mEHAN



https://modelers.cn/

S

PN
HUAWEI YOLOVS5 Filtll 455556 6T

IR 3 1E “SIHURE" TRERIERA “c0c02017” , EIF, EEE— RS, St
No

SEPEUEE 3

Q coco2017

"coco2017

@ BtMe

25/07/19

LA SE X .

coco2017 &

(A NME |2 x| @ ifieR

L’ 5 HRTEANIRAISE, SEFENEF.

2 annotations trainval2017.zip 024GB @ add test val annotations (Wil i
B train2017zip 801GB @ pload folder using openMind Ea Rl
2 vazo7zip 0.76GB @ add test val annotations (=10 FEEM

S 6 B TRNHBIER— P XHET, SREHER.
1312 TEHART (BESHHE)

IR 1 P COCO HUBETHEM: https://cocodataset.org/#download ,



https://cocodataset.org/#download

S

DA
HUAWEI YOLOV5 Filii)l|£R3E58 Vi

IR 2 HEFFERI=AN3E: 2017 Train images [118K/18GB]. 2017 Val images
[5K/1GB]. 2017 Train/Val annotations [241MB], 93l s, B GTHIER
“SHIpHENL , SARFIATENESES IS, FEUE

TR 3 T TEEE, ISHERERR.
1313 TEHAR= (Bik, FEFEM kaggle KF )
IR 1 BE kaggle HUREEM: https://www.kaggle.com/datasets,

IR 2 #F “Search datasets” £ “c0co2017” , HAELIIESE—{IAY coco2017 HiE
£, HUREXR/INY 206G, SFHFASUEE.,

LR 3 WEEEFNT, BRIASTIEEER.

annotations_trainval2017
train2017
val2017

21tk 20.96 GB

£ 4 S “Download” 1%5H, %1% “Download dataset as zip (20G) 7, SAS&ME
kaggle P, WIREHE, TLUERIMWSEERM.

$I8 5 (RMFHIE, IDEREFER.
1.3.2 E1&34% OBS
1.3.2.1 €lJ#Z OBS 1
S 1 BHEAZTEM: https://www.huaweicloud.com/, BERFERRKS

S 2 %R OBS,

?ﬁ% HhE WRAE RN mEE Ak FAE  SRSES  TRENE Q O T
BEAFm 2 =g

| (D smsmES 0BS wor () =mitevs wor
BT

B =s6 R RETPIZHRSS VS

Flexus=AR S
H# UE T 15 DWR SRS SFS
) memsseTrgS SFS Turbo ) s=s7trEgs Dss
PO O woaasams sors Tl VBS
CONSHERELE
HlErE TR EE CSBS B) sustuizmgs oes

L], 3 SEiEwE, HAEIIR.
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YOLOV5 Filii)l|3238 L

§“{ HHE  E TR ORISR BHh EE AR FTRE SRSES  TRENE Q O s &E B
HUAWE!
NS FHEIRSS OBS mE OO B R AN &R
Y RIFHEIRSS OBS ®
BT, MR, R REVFIERLD, MMEERRA, B FEL RN EER
9L [ E=ws XK
A1E7ER
TR 4 CUEEE,
=L BIEN,
BAER O Hwmw O mEmwH SREss OemEm O &80
(1} IR TRAREN L1007, el 5, B TRES
i v B (A28
NETra— Gl @
HwER S Wk R S X & BER... & wh.. S g S HR.. § e § PUENE $ B
BER: 2 [=5 B 10 v 1

Xk “Parg-=fE—" ,

< [[7) evess

EitEiE

SRoERES

Wi, AURANFRES: Kb/ SIETTRITHERES | 5] /BN / 8RR  ITREUBEDS / IRSIHRINE / WORM / #7,

Xig

(o remm—

-

BOEANEAXNEERS, BEEER. 86

KSR AR NS, SRRl SHRIFTENSNE, BeEkE, NEsERs

BMNERTR, EF “BAZEE
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fEicE

BER

T | =Esamu

JlidTg =y SEEN
fEaEE S <&S#v- obs.cn-southwest-2 myhuaweicloud.com

HiETREESEE @

BIE AT S ASIFHESL.
HEERMTAR (A7) 56, MREHHEETATEESEk, BIREEAZ,

=]
HRAURIFAE, fhA TS “IZAeIEE” , eEmKI1, BahREEIE.
WwH® @ meme Omemwn ©wesis Oemem Oasto ( wxase ) QR
O SaE RS FRHEIAMAEF T RIS HT A Rmy ERB1004, . ST TREE
sHv ) "
s Gl ®
W 8 Y GHXRI & KM S BRT.. S WM. & HRE S HR. & HES oENE B

1.3.2.2 & obsutil

LR 1 #H\ OBSHBASIAY: https://support.huaweicloud.com/utiltg-
obs/obs_11_0003.html,

I 2 T Windows ARF0 linux ARM AR .



https://support.huaweicloud.com/utiltg-obs/obs_11_0003.html
https://support.huaweicloud.com/utiltg-obs/obs_11_0003.html
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=1 TEhE b4

BERS {4 Tkt SHA2568:3830

Windows 647 obsutil_windows64 3cf48e94f669e2b6035a10558d9fd
2d254e530260b9caf0dd811bb1a9
0e1815f

Linux AMD 64417 obsutil_linux_amd64 077518c3e3b82eaedbbdacc8e955

(Linux x86 6447 1f3a901f7835172c654492b06cd%a
733da35

Linux ARM 6441 obsutil_linux_armé4 68ab4fb65718595ae855b2fb579¢c8
b6da2b06727477ee75d6513ee224
cd821aa

macOS 6441 obsutil_mac64 1¢2785c8641d64a5e00848222¢31
8217053220e1641634a96e603f15
72f2f238

Windows 64 {iZFF Windows &%t &8k FEEHE, Linux ARM 64 {FF ModelArts £ &
Bl NEEUR.

IR 3 $TFF obsutil
fi#]E obsutil_windows64, fE[EREW5.exe X4, F5f obsutil,

Input your command:

1.3.2.3 H1&E34E! OBS

1.3.2.3.1 SIEipREH
OBS BT PSRRI AK 7l SK HHTESIME, WRBISNAKS A LhITIEERN OBS &
TRo LATRRS AK 71 SK HORERRISAA

Access Key Id (AK) : iBEZ5H ID, STABHIAEAXBKNE—RRR; HiE%E8 1D MIFAGIH
DEA—RER, MNERBTMESSE.

Secret Access Key (SK) : 5ipa%4h ID E&FERFABIBOER, SER#TINESS, 0
FRRAKRIET , FHEELLEREEIEK

BIEILIAZRRFL RN T

LR 1 BRHEHT, BAKS. BB, ERHaREREA LANEPE, FEE ‘BN
iE” .

SR 2 7 “RNEIE WE, REENSHERN “HEEE” .
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U8 3 1 EEE” T, B DR .
S 4 g WE

LB 5 fEadl CTERBA ZRER, BE CRE B, BRSERFFRINNEREENAR
TESESER,

IR 6 FTATFEH TR “credentials.csv" STEBERIIRENZIA1E)234A ( AKF1SK) &
1.3.2.3.2 #J4a1% obsutil

\

\

TR £1.2.2.2 £8 3 hREEAN

| config -interactive

IR D RESHANCERTER AK FD SK (BMINARESR SK) »

¥ 3 4 endpoint,

| https://obs.cn-southwest-2.myhuaweicloud.com

LI 4 ZREN token BY, BEREHREIFEBNT, WAL,
LIRS MidEEtt,

| obsutil ls -s

RIERSRIEER, NERELS

NBIRELERFES “Bucket number ', RIFECEIEH,
1.3.2.3.3 LIEHIR

(ERLAT S T ERISUS &R OBS,

| obsutil cp AMEFEESE\LIFRTR obs://HBSHR

fuan:

| obsutil cp D:\Download\annotations_trainval2017 obs://data

HOXIE T HRIEESE L&) OBS L.

1.3.3 Bl ModelArts SZf|

LI 1 ZE ModelArts:  https://www.huaweicloud.com/product/modelarts.html,

CI% 2 WISE ModelArts t Notebook, SEEMSE, HAMWERE, % Notebook, Sel
£,



https://www.huaweicloud.com/product/modelarts.html
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YOLOV5 Filii)l|3238 12,

HUAWEI
Q’@ HhE mw =R EESE =h =EE BfEkE  FeE SESES TRENE Q ==
HUAWE!
AFFEFEEModelArts BS ModelArts=5 v RE=EE & = A1 EE WEEE

AIFEFEESModelArts

EFFFAEN—HAGTATS, THREAEEASEERTE, ERSFRALIER, MATTEWERAR

EER® MaaSERREIRSTE, MER—MTUERRERNATERS >

TN
( s )
N v

-~ ™
BHE
[\ ,/

AFFRTH Q Notebook
ModelArts

[<] . B TEURER.

=

B (i AR, e .

Al Gallery (4
O RN T ENolebook EEFE3E, 7O, BRAEL, BEEESRETEMNRL. EHESNolebooktSBIZETAE,

TR
FrazEE ~ SEE

ERETIAE10{Notebook, FATLIE[E10-Notebook

Workfiow

mEEE v
ERILE v &5 § WEY 8 LT B -]
L] v
BEER

mEE

BraE <
wmsE

EE

pisiad

RIS (Standard

SR 3 EEXEN “FRg-=A—" , X Notebook #5%%, IREBBEE, RERER
Ko

< | flUEENotebook

* HF notebook-e7c5
=
/512 %4
* BEHELE [ @]
(1] 2 HEE TGRS KIS, BT HEER, WEErRES), X
® 10 2/0ad 4/ 6 /)5 BEx

TR 4 BB REBRFEAIMETEIEE,
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EAEDA

EHEAl CallenFlESER | M FEEE c|Q
L= ik
pytorch_z.1.0-cann_8.0.ro1-py_3.8-euler_2.10.7-aarchB4-sntsh Ascand_sniobARMBLEF S0 S EnymiS, AS [EFEPy Torch....
mindspore_2.4.0-cann_&.0.rc3-py_3.8-euler_2.10.10-asrchid-.. Ascend SntBE+ARMBLET AN ISEEE, AS [EFEEMndSpore
mindspore_2.4.10-cann_8.0.0-py_3.10-euler_2.10.11-aarchi4-... Ascend SntBB+ARMBLEITEFD IM&@‘E AlS [EFTRMindSpore
® pytorch_2.1.0-cann_8.0.0-py_2.10-2uler_2.10.11-aarchB4-sntde Ascend_sntOb+ARMRCEF ST SRS, A [EHTRFyTorch...
pytoreh_2 1.0-cuda_12. 1-py_3.10 8-ubuntu_22 04-x86_64 cudal2 +XEEREFF AT S, AC TRy Torcn2 1
pytorch_z.1.0-cann_8.1.ro1-py_3.10-euler_2.10.11-2arché4-sn... Ascand_sniobARMBLEF S0 S EnymiS, AS [EFEPy Torch....
mindspore_2.8.0re1-cann_8. 1.re1-py_3.10-euler_2.10.11-aarc... Ascend SniEE+ARMBIEF ST ISER4ES, AS [EFEEMndSpore
pytorch_2.1.0-cann_8.0.rc3-py_3.8-euler_2.10.10-aarch&4-snilh Asoend_sniBb+ARMBLEFTAF S2E i, A5 EFERPyTorch....
f== o 0~ < 1 2

ASCEND

Asoend: 1*ascend-sniBo3|ARM: 248 182GE

FEhe, ELREETIER MHRE SR

=

-

SESEVSI BRI E home me-usernork SR T, EERTHRSIEEREIESREE HEnaERTE

- oEamE |
EETERI0E, HNotboo R IEEnE, BRI, SCSEEEERRE,

120 + | eB

SR ETLLHR - Notobook, FEILLSTRO-HHotebook

AR

£ we e s SR Wi s ks i L3
gz s s -
= FEHAY Terminal,
M\ Fie dit view Run kemel Gt Tabs settings  Help
- + ' a &  Launcher
o Q
-/ |E Notebaok
T vt ot
S ——_— P [ P
u Console
Other
= M ]
.
Y B = ¥ vi. ¢ @ =
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‘= B lost+found

M\ File Edit View Run Kemel Git Tabs Settings Help

- e @
a
o
-/
©  Name “  Last Modified

™ modelarts 13 minutes ago

13 minutes ago

O train2017.zip seconds ago

B ma-user@notebook-c768¢7 %

The environment has been set
The environment has been set

YOLOV5 Filii)l|3238

1.3.4 FEHEIBRFIMREMCIEEIIRSS 28
1.3.4.1 NEEUE
BIRREHIENER, FHENZER,

#1C18], [V160ROG1C19] , [V100R001C20]

ADME .

ant volume is mounted

141

| mkdir data && cd data

s[5 s Notebook A9 upload #%5H,

IEIRITRIAY OBS {4k,
L&z EINotebook

[} oBsxfrEs

gp 17 0BS FILE BROWSER v

EfE32#§ZINotebook

HIRACHIfE EfF, XHFRIEFRER

EEXH

Q

=i d
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HUAWEI
EE3%3|Notebook — %
[} oBsx#tfs
e e
g_l} XAOBS FILE BROWSER A
o ‘obs |
@ c
£ &[S EDkETE] E i PN
- mc B
SS! B8
Rows per page: 10 = 1-30f3 1€ < > >
REEIRS, B2 EEEREIEE I TEHEIIRSEET,
L& ZINotebook - X

[} oBsxfftfs

obs://data-developer/val2017.zip

Q XH0BS FILE BROWSER A

h.
H

obs [ de ‘
D |zmrs
okt BB E—5& C
o” ezt R S1EHETIE ESic) Fils
. | OQwen3-4B.zip ) 6GB
O annotations_trainval2017 zip 1) 241MB
O chatgim2-6b.zip ) 9GB
O obsutil_linux_armé4.tar.gz o 3MB
O train2017 zip ) 18GB

[ o a

16o0f6 1< < > >l

778MB

Rows per page: 10 «

©
RIS E S AR R .

%151

unzip train2017.zip
unzip val2017.zip
unzip annotations_trainval2017.zip

1.3.4.2 & YOLOVS {53244

£ 1 T gitee LD, EFIHEA Notebook RHEIER (5I40: ma-user/work ) .

| git clone https://gitee.com/ascend/modelzoo-GPL.git

ZIR 2 B YOLOVS KB NFINIER .

cp -r /home/ma-user/work/modelzoo-GPL/built-
in/PyTorch/Official/cv/object_detection/Yolov5_for_PyTorch_v6.0 ./



https://gitee.com/ascend/modelzoo-GPL.git
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1.3.5 LK
1.3.5.1 &3 APEX

APEX BERERRE—EMILIERE. BEKRT—BHNGEMILE, JLURHARZRT
R EEEIIGSS .

RBEREIGE2EZHIESERRBEE (float32 ) SHIEE (float16)BUEREY, BREL
BE—IE, FHERERNESHEN TS float32 LFHEENEE .. T8k, JIEFHEZ
AU, EF NPU RBHRIZREEFE, APTULIEEAEREHEE, BLURFHEERIMEE.

FI 1 SHRIRE R PyTorch 1E22H setuptools BRANFETF 65.7.0, BERARGEEM, o
FRLTHSRE,

Bid cd e EFIFHN Notebook BFHIEF (%0 ma-user/work ) , AEHITFEAIGHS .

| pip3 install setuptools==65.7.0

DI 2 FRENSBEIEHECAY APEX BRD .

| git clone -b master https://gitee.com/ascend/apex.git

LI 3 HAABEEN APEXFRER, ITHIRmBERTHEIZED,

cd apex
bash scripts/build.sh --python=3.10

LR 4 PITINTHROMITRE . NREMIE root BFRE, FEEGLEM--user,

cd apex/dist/

pip3 uninstall apex # Ak, HHERIARLIEE apex, AJAHAT

pip3 install apex-0.1+ascend-cp3x-cp3x-arch.whl # x ¥§ Python hRARES, arch 15 CPU 2244
an Sl

# G x86 I TRE, BRaH<SHIHEZHHRY aarch64"t4/3"x86_64"
pip3 install apex-0.1+ascend-cp310-cp310-linux_aarch64.whl

1.3.5.2 &% YOLO P&k
BT cd a5 EEEAN Notebook BTHIEF (40 ma-user/work ) , HUITUII &<,

cd Yolov5_for_PyTorch_v6.0
pip install -r 2.1_requirements.txt
pip install seaborn

1.3.5.3 {2Z numpy kR

| pip install numpy==1.23.4
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1.3.6 AMBEIEE

1.3.6.1 COCO 2017 /™48
COCO ( E FXHHIERYE ) BIRER— N ANEMMREN . DEFFZREIEE ., BTSN
SIZMYARBHITIRR, BERATFITENMEERNEENR . SIFAEDREN . HEFDE
BT ESOMRARFIFEARERR, X2— AR aDRIEERE.
FEIHEE:
COCO 825 330K skEl%, HA 200K skEWGEBRFXISRIEN . o EIFIEGEA TS0,
ZEIEEE S 80 MR, BFEERAINSR, WRE. BITEMEN, UREERAIZER,
WRE<E. FIRSHIzohEEM .
TREES I EGIONSRIORE. SEFERBINEA,

COCO BT REMRIT(EIETR, FIAIBTEMENITIIRBEISE (mAP) AT HENESHY
FHBEIRIGE (MAR), (EEERTLRREEEE.

COCO 2017 2&Z=E 2017 & COCO BIBRIHIE,

RS LE:

COCO HIEEDN=1"FE&:

Train2017: ttFE&EBE 118K KEUR, AFIIEBEFEN. DEIFIEGEREE,

Val2017: FESE 5K KB, EERIZHAEATIRIE,

Test2017: UbFEES 20K KER, AFULIITEEIZAIMEER . LFE&R Ground Truth #xR
ERATHEM, FRIZERT COCO IRIZERIAIT AT,

2017 Train/Val annotations: 12HtFRFEE,

AL FEFERRHETIREER .

1.3.6.2 tRiEI 4% iR

HfAEEIT#E?
EHEER:

COCO HUEE(FAR—H JSON XM FEENUIEENINEEE, B8R7KED: info(#HE
£ER). licenses(FOIER). images(BF{E2%5U%K). annotations(FiBIREER)F
categoriesGERNER) . XS ETFSEABEIESE, (BFFTEEERAE, Btz
T, YOLO ERIERENE R R—MEIZAY TXT U, 87FRF— 1B EER, 18
XA"EE ID x il y Pl T &, HPRELIRIN—HE.
YRR BIEER:

COCO tRHERBRIERIZ _E AR (x_min, y_min)F1FS (w, h), T YOLO EX{FEHEILRIE
AIFRO 28R (x_center, y_center) FNZESELEI (w_ratio, h_ratio) . IXMZERBEEZFINMEEINTH
IUERVIER, LRBEATEE:

YOLOV5 Filii)l|3238 73]

x_center = (x_min + w/2) / image_width
y_center = (y_min + h/2) / image_height
w_ratio = w / image_width
h_ratio = h / image_height
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2551 ID BETESR:

COCO HEEERIZER ID &L (M 1 E 90), 1M YOLO HRERIZSRER] ID M 0 FHIREEEHS

9 , %N, COCO F"person"fY ID £ 1, "bicycle"E 2, "car"£ 3, {BfF YOLO ;4 31k
B9 00 1. 2, KU, WRFHTXFNELIRGT, REEIIGRSETEIERRBIZEEIMm
SR N R EIR.

TR 1 WANERE, HERERE, BREESEUT (REECHEFERWIA) ¢

F—— data ##RB%

— train2017 #i)IIZREEEI R, £9 118287 3K

— val2017 #38IFEEEIE, £ 5000 3K

L— annotations #tx+EH
— instances_train2017.json #33RBAFT. £ EMES OISR ES 4
|— instances_val2017.json #X$RiE4F&H. 5 ENESHIIEEIRTXH
I— captions_train2017.json
I—— captions_val2017.json
I—— person_keypoints_train2017.json
L— person_keypoints_val2017.json

IR 2 #H YOLOVS SEBBER, B3GR coco/coco2yolo.py ¥l coco/coco_class.txt # M
Z data HIRERBR . FIAXBIEHRN Notebook RFIHIBER (#Ia0: ma-

user/work )

cp Yolov5_for_PyTorch_v6.0/coco/coco/coco2yolo.py ./data
cp Yolov5_for_PyTorch_v6.0/coco/coco/coco/coco_class.txt ./data

IR 3 hiTHIERE.

cd data/
python3 coco2yolo.py

BT ERIASS, $E7E coco HUREIRBRER, train2017.txt # val2017.txt,
BEMFTEIRILED coco2yolo.py .

from pycocotools.coco import COCO # FIFf#HT COCO #&=UAY JSON #RiEszis
import shutil # FAFXMH/BRNEH]. BERFRE
import os  # FRTFR(ERFEXINEE (WEEBAR. KRELEE)

# INFFHEAMREEIREREL convert

def convert(size, box):
dw = 1. /size[0] # 1/EUREE ( BF x L4x3—1k)
dh=1./size[1] # 1/EGESE (BT y 2tx53—1k)
x = box[0] + box[2] / 2.0 # TTEBFIEFC x 24%R ( COCO BY x_min + 25/2)
y = box[1] + box[3] / 2.0 # IHEIBFUEFCR y 44K (COCO B9 y_min + &/2)
w = box[2] # COCO tRFFHNLFIERE
h = box[3] # COCO ¥rixHRILFIESE
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x=x*dw # FubE x 2FRIF— (BRUBGREE )
w=w*dw # BRIEZEIT—L

y=y*dh # RlORy2iRIEF—K (BRUBGSE)
h=h*dh # BRESEIT—H

return (x, y, w, h) # iR[a] YOLO fBz{A9)T—(L %R

# ZERIMSTEEEL get_classes_and_index
def get_classes_and_index(path):
D={} # FATEHE ZERZFR - YOLO %7 ID"HISI =61
f = open(path) # FJFFEBIEN 4 (40 coco_class.txt )
for line in f:  # FITEZEHAS
temp = line.rstrip().split(’,, 2) # LUESHEITRS (RS9I 2K)
print("temp[0]:" + temp[0] + "\n") # TEPZER ID (@iXE )
print("temp[1]:" + temp[1] + "\n") # FTENZEZIEFR (@A )
D[temp[1]] = temp[0] # $E37BRET: ZEFIZFR- 1D (4N0"person” - "0")
return D # IR[O]ARET==EE

# ROFLHAEREL coco2yolo
def coco2yolo(dataType): # dataType J9'train2017'ak'val2017', QB4 a0 FEE
annFile = './annotations/instances_%s.json' % dataType # COCO ¥mEMEFIRR (U0

instances_train2017.json )

classes = get_classes_and_index('./coco_class.txt') # HNZESERIMRET

# CIREGEFEER (BEREFE)
if not os.path.exists('./images'):
os.makedirs('./images')

# PYIEERGLEFSIHE (BREFIANE, DEZE)
# 9EEIRIR: [images/train2017 - BEIAEHEES (40./train2017)
os.symlink(os.path.abspath(dataType), './images/%s' % dataType)

# QEIGEFEER (BEENSHRBEER, BERERTS)

if not os.path.exists('./labels/%s' % dataType):
os.makedirs('./labels/%s' % dataType)

else:

shutil.rmtree('./labels/%s' % dataType) # MIREEGEERAS
os.makedirs('./labels/%s' % dataType)

coco = COCO(annFile) # #J4AL COCO IR, MEAREIMHF
list_file = open('%s.txt' % dataType, 'w') # GUZESZ{E (40 train2017.txt ) , BFEEFRIEEIER

imglds = coco.getimglds() # SREXFREEIZAY ID 31IzE
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catlds = coco.getCatlds() # FKERERAZEEIRY ID 53R

# BHEKRER
for imgld in imglds:
objCount =0 # ICRHFIERPERERIEE
Img = coco.loadimgs(imgld)[0] # HIFEUREE (NMXHEZ. &5 )
filename = Img['file_name'] # EU&3Z4% (40 000000123456.jpg )
width = Img['width'] # BEU&=E (1&X)
height = Img['height'] # B&=E (1&=X)
annlds = coco.getAnnlds(imglds=imgld, catlds=catlds, iscrowd=None) # FKEXZEIE{RAIER

BiniE ID
# BHEBIBGRRIFTEINE
for annid in annlds:
anns = coco.loadAnns(annld)[0] # INEAREEE (WHAFE. 25/ 1D)
catld = anns['category_id'] # 3$%EY COCO 923l ID
cat = coco.loadCats(catld) [0]['name'] # & COCO 23l ID #&3HZEFNZFR (40
"person")
# {XQLIRTE classes FHAPFEAIZER (ITIEAFERIZES )
if cat in classes:
objCount += 1 # BRERTE+1
# FIFFERIEIEIIRAY YOLO #R&3214 (40 labels/train2017/000000123456.txt )
out_file = open('labels/%s/%s.txt' % (dataType, filename[:-4]), 'a') # 'a'F3END
EA

cls_id = classes[cat] # $XEX YOLO B925% 1D ( &0"0")

box = anns['bbox'] # 3REX COCO HE=LAIBFHE ( [x_min, y_min, width, height] )
size = [width, height] # B&RY (%, &)

bb = convert(size, box) # 4E#aJy YOLO F&R=EYIT—(L AR

# 15355 ID AL RE NIRES X (#820: class_id x_center y_center width height )
out_file.write(str(cls_id) + " " + " ".join([str(a) for a in bb]) + '\n')

out file.close() # T34

# BLUEIEGRRIRIRBA list_file (##t YOLO i)||Z:B3iZEN R E B )
list_file.write('./images/%s/%s\n' % (dataType, filename))

list_file.close() # <A list_file

# EERAO
if _name_ =='_main__":
coco2yolo('train2017') # 4&i%i)l|gree

coco2yolo('val2017')  # HEHRIGIFEE

1363 {EBERES FRESIRERE

| cd ../Yolov5_for_PyTorch_v6.0/




S

S
HUAWEI YOLOV5 Filii)l|£R3E58 #2111

mkdir datasets
In -s coco_path ./datasets/coco # coco_path FEIEESLIRIZR, A)RJ9/home/ma-user/work/data

1.4 7l

NS

1.4.1 YOLOV5 48
YOLOV5 RIZRMIE=NFEEERHEM:
FFMLE (Backbone): XEMLERIENR, 33F YOLOvV5, backbone HIIRIHERT
CSPDarknet53 514, EXT5caikRA{FEHERY Darknet Z249A9E 4
Neck: iXEZB4>i&E$E backbone #1 head, £ YOLOVS #1, SPPF ( @S =&tk ) 1 PANet
( Path Aggregation Network ) £5#4,
SLER: XERpRERERRZKE . YOLOVS {H7T YOLOV3 Head,

HEMRFEMNE, alsE:
https://docs.ultralytics.com/zh/yolov5/tutorials/architecture_description/#1-model-
structure,

1.4.2 Rl

ZAE BT IS BRI IZRFN RN 8 Fi)lldk, ARSEIS(FERE R4, RS, YOLOVS thERERY
oK, FIa0: YOLOV5n., YOLOV5Ss., YOLOV5SmM. YOLOVSL #1 YOLOV5SX, Bfil2KEET V5 &
BRREMNEE, XMNREHMIERGPHHEE, JBINEERNREEERNETEME
B, AMSERBMRAR V5 ERBRUT.

IR e ERGE
| movem, suminte | mvow. saien. nEits (0FL
SRE 0TI )
miEE tEmEER | . \
s |NERE UBEEER | empies (mnsE. EUEEEL)

1%
m MERESRIRAYFE

4
4R
il
ot
73

RE (AEBPC. BERIRS])

ER. EEMNGE, BE | SHERSEH. FESBENZS (NS

]S (FERR) )
X BAEREE, BERS SHREIRE . ERREEERTSR

YOLOV5 HIREMAEE depth_multiple (GREREF ) #1 width_multiple ( =ERF ) =50
£ RE (BH) 1 BE (BEH ) . UUREAAIEE, BERERANZEINRE. fa0s
k7S depth_multiple=0.33, width_multiple=0.5,

FEHCABAY models X T, BNSTMRARMERIEES . ASLIER s (small) iRAS. ITFF
yolovssyaml X4, &Z& backbone F1 head PEELEH .



https://docs.ultralytics.com/zh/yolov5/tutorials/architecture_description/#1-model-structure
https://docs.ultralytics.com/zh/yolov5/tutorials/architecture_description/#1-model-structure
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# Parameters
nc: 80 # number of classes
depth_multiple: 0.33 # model depth multiple
width_multiple: 0.50 # layer channel multiple
anchors:

- [10,13, 16,30, 33,23] # P3/8

- [30,61, 62,45, 59,119] # P4/16

- [116,90, 156,198, 373,326] # P5/32

# YOLOV5 v6.0 backbone
backbone:

# [from, number, module, args]

[[-1, 1, Conv, [64, 6, 2, 2]], # 0-P1/2
[-1, 1, Conv, [128, 3, 2]], # 1-P2/4
[-1, 3, C3, [128]],

[-1, 1, Conv, [256, 3, 2]], # 3-P3/8
[-1, 6, C3, [256]],

[-1, 1, Conv, [512, 3, 2]], # 5-P4/16
[-1,9, C3, [512]],

[-1, 1, Conv, [1024, 3, 2]], # 7-P5/32
[-1, 3, C3, [1024]],

[-1, 1, SPPF, [1024, 5]], #9

Aggregation Network ) %5149, SLHIZREHIIRSE .

# YOLOV5 v6.0 head
head:
[[-1, 1, Cony, [512, 1, 1]],
[-1, 1, nn.Upsample, [None, 2, 'nearest']],
[[-1, 6], 1, Concat, [1]], # cat backbone P4
[-1, 3, C3, [512, False]], # 13

[-1, 1, Conv, [256, 1, 1]1],

[-1, 1, nn.Upsample, [None, 2, 'nearest']],

[[-1, 4], 1, Concat, [1]], # cat backbone P3

[-1, 3, C3, [256, False]], # 17 (P3/8-small) BBF+&N/\B#R

[-1, 1, Conv, [256, 3, 211,
[[-1, 14], 1, Concat, [1]], # cat head P4
[-1, 3, C3, [512, False]], # 20 (P4/16-medium) FAF&NIEBR

[-1, 1, Conv, [512, 3, 2]],
[[-1, 10], 1, Concat, [1]], # cat head P5
[-1, 3, C3, [1024, False]], # 23 (P5/32-large) AFHNIKBR

# YOLOVSs HIIEMISLE S 45ERE (Neck ) #0 FRlid ( Detect) ®EBs, A PANet ( Path
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‘ [[17, 20, 23], 1, Detect, [nc, anchors]], # Detect(P3, P4, P5)
1

1.4.2.1 [B5hill
BagEilZgk, 1Eyolo BRERREERT, Bahll&as,

| bash test/train_yolov5s_performance_1p.sh # yolov5s 1p_performance

Bahillgfa, EHafTHERRER, IIGESRERFE log BEH JIGIEFTESHFR
A, FERRDIEBNRARFTIIZAE

1.4.2.2 B¢

#!/bin/bash

# EXHESHEMES, EdaSiTSHmSER)IZEE (40 sh train.sh --batch_size=32 --
data_path=/home/dataset )

MEZHR (AEFSE, BFRRIIEES) , FFEEX
Network="yolov5s_ID4102_for_PyTorch_v6.0"

cur_path="pwd" # HEIERERER, HIT pwd FREX
model_name=yolovss # {HFEIERIZENY-55
batch_size=64 # batch_size K/
# BT (SIS ENEREIR, HRK/N . #HIRRE. 2EBH h3215E)
for para in $*
do
if [[ $para == --model_name* ]];then
model_name="echo ${para#*=}" # IZEV--model_name=xxx FHY xxx {EEEIZTR
elif [[ $para == --batch_size* ]];then
batch_size="echo ${para#*=}" # 12EX--batch_size=xxx HIH xxx {EAHLIRA /I
elif [[ $para == --data_path* ]];then
data_path="echo ${para#*=}" # I12HY--data_path=xxx FHJ xxx {EAEIEEIRER
fi
done
# RIQFHECEIRE ID ( 785 NPU ZEIEERMRE ) , M5EEREHRI ASCEND_DEVICE_ID IMEZEE (40
RERE) , EFRRE, FH localrank TE ( HHNIGHER ) (ERIRE ID, EIOKRES, RI\BRY,
HBRIISEETBRIRE .
local_rank=0
if [ $ASCEND_DEVICE_ID ];then
echo "device id is ${ASCEND_DEVICE_ID}"
elif [ ${local_rank} ];then
export ASCEND_DEVICE_ID=%{local_rank}
echo "device id is ${ASCEND_DEVICE_ID}"
else
"[Error] device id must be config"
exit 1

fi
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# ####HH R H AR AT G TIRZ #HHHHHHHHHHHHHH
# cd B 5 test MHKEERERTHITHA, RSFREM; test_path_dir AEE test HFAIIRZ
cur_path_last_dirname=${cur_path##*/}
if [ x"${cur_path_last_dirname}" == x"test" ]; then
test_path_dir=${cur_path}
cd ..
cur_path=%$(pwd)
else
test_path_dir=${cur_path}/test
fi

# BlE DevicelD HIEBFR, FEEEM if [ -d ${cur_path}/test/output/${ASCEND_DEVICE_ID} ]; # &#2H
LETEF/test/output/i8%Z ID, 1Fi8F ID ROFRIREZRIEL
then

rm -rf ${cur_path}/test/output/${ASCEND_DEVICE_ID} # 5B RERFE, SLHiizIBERBEEE, BRElH
BETFHH)I8ER

mkdir -p ${cur_path}/test/output/${ASCEND_DEVICE_ID} # Z#tIZEBEH
else

mkdir -p ${cur_path}/test/output/${ASCEND_DEVICE_ID}
fi

# i FramtE (BFHESEK) , FAEEEN
start_time=$(date +%s) # 1IEFIIEFRAORTEEE (F4 )
echo "start_time: ${start_time}"

# RBIGHE (ROFEEFHSNIFFEEHS)
check_etp_flag=$(env | grep etp_running_flag) # WEESHELANE (WA B ETP EE)
etp_flag=$(echo ${check_etp_flag#*=})
if [ x"${etp_flag}" != x"true" ]; then
# EFEER: MEFBIREESE (40 NPU IRz, PyTorch &HeiEt )
source ${test_path_dir}/env_npu.sh
else
# Fam=: 182 COCO HEERE XHHRIIRZ I FAFISER] data_path
sed -i "s|./datasets/coco|$data_path|g" ./data/coco.yaml
fi

# MTllgsS (EeET, HEEEzIEE
python3 -u train.py --data ./data/coco.yaml\ # BEDIIEIE trainpy, FEEHEERENMH (B34
[BEIFEERRIR . KRIHE )
--cfg yolovbs.yaml\  # 1BEIEE N (ENXMEED. BEHE )
--weights " \ # AINEFENE ( ALi)lIER )
--batch-size $batch_size \ # ftiRA/ ( NSEUEN )
--device $ASCEND_DEVICE_ID \ # {SEAEIEE ID
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--epochs 2 >
$cur_path/test/output/${ASCEND_DEVICE_ID}/train_${ASCEND_DEVICE_ID}.log 2>&1 & # iJllgkix (ill

H28)

wait  # FEFEEYIEHEETSH

# 1oR)IGERTE, TESRHS, TREEEN

end_time=$(date +%s)

echo "end_time: ${end_time}"

e2e_time=$(( $end_time - $start_time )) # iEFiEIZEAHS (7))

# MNBAEHREGE—MERD FPS (SR EEIRE )
FPS="grep -a 'FPS:' ${cur_path}/test/output/$ASCEND_DEVICE_ID/train_${ASCEND_DEVICE_ID}.log \
| awk 'END {print} \ # EX&E—1TE8E FPSRJICR
| awk -F "[" '{print $5}' \ # &"["HE], BES B
| awk -F "]" {print $1}' \ # &"]"DE|, BE1 K&
| awk -F ":" {print $2}" # #&""9E|, BYFPS {&

# FTENM4EEEERE, FR28K
echo "Final Performance images/sec : $FPS"
echo "E2E Training Duration sec : $e2e_time"

# #IEMBEERIFERLE

#HRBIES, FREEEN

BatchSize=${batch_size}

DeviceType="uname -m’ # &% (4 aarch64 ok x86_64 )
CaseName=${Network}_bs${BatchSize}_${RANK_SIZE}'p'_'perf # FABIZH (BEME. HR. BEH
%)

#REVERERUE, FHE(EX
#EIECIIERET I
TrainingTime="awk 'BEGIN{printf "%.2f\n", '${batch_size}'*1000/'${FPS}'}""

#RBHUSEITEDEI${CaseName}.log 1, FHEE(EK, FTENRIEENAIEE, FIU0 FPS (E. JIZIHKSE
echo "Network = ${Network}" > $cur_path/test/output/$ASCEND_DEVICE_ID/${CaseName}.log

echo "RankSize = ${RANK_SIZE}" >> $cur_path/test/output/$ASCEND_DEVICE_ID/${CaseName}.log
echo "BatchSize = ${BatchSize}" >> $cur_path/test/output/$SASCEND_DEVICE_ID/${CaseName}.log
echo "DeviceType = ${DeviceType}" >> $cur_path/test/output/$ASCEND_DEVICE_ID/${CaseName}.log
echo "CaseName = ${CaseName}" >> $cur_path/test/output/$ASCEND_DEVICE_ID/${CaseName}.log
echo "ActualFPS = ${FPS}" >> $cur_path/test/output/$ASCEND_DEVICE_ID/${CaseName}.log

echo "TrainingTime = ${TrainingTime}" >>
$cur_path/test/output/$ASCEND_DEVICE_ID/${CaseName}.log

echo "E2ETrainingTime = ${e2e_time}" >> $cur_path/test/output/$ASCEND_DEVICE_ID/${CaseName}.log
# FEHIEEET X (BRTR)IEGERIBER)

rm -rf $data_path/labels/*.cache
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1.4.2.3 IS
SRR shell SIS TS trainpy, BERSRIEMOHT train.py HAZ.
I 1 BRI

FEXBRAES, SANETSAEMTARE. REFIMERZOE. YOLOVS BEMZUELR
MIFEHHEECERIZE, THIRBBRAEES TR

\

import argparse # FBTFETGSITESE, ) IZrATAVECERAN (Z0HLRK/N JIZRIEIRE )
import logging  # 1IZ2tEZTICRINEE, BFHHIIIGESREPHXEER . EEMNE=R

import math # RMEHFIEEZEF, BP)IEPHNSMHEETE (NFEIFFE, RKHEF)
import os

import random

import sys

import time

import yaml  # f&tr YAML #&=030f4, MNEEURERCE (40 coco.yaml ) FEEYEMAECE (4N
yolov5s.yaml )

from copy import deepcopy

from pathlib import Path

from tqgdm import tqdm # I2HFENEERFIEREE S, BTEIELR. MiatEias

import numpy as np
import torch
if torch.__version__ >='1.8" # FIiF torch A, WRATF 1.8, WS torch_npu, Ha{F Pytorch BRAAK
FETF1.8
import torch_npu
torch.npu.config.allow_internal_format = True # EEFERFABIEIC, REN True B RIHERFABE
I, IREN False Y, FARFERIBIHAFABIEIAY tensor, B TSR EHMAABIEIURIE
import torch.distributed as dist # Sfz(itE
import torch.nn as nn
from torch.cuda import amp # ZIEHEEEEZ
from torch.nn.parallel import DistributedDataParallel as DDP
from torch.optim import Adam, SGD, lr_scheduler

import apex # JBEFEEER
from apex import amp
try:

from torch_npu.utils.profiler import Profile
except:

print("Profile not in torch_npu.utils.profiler now.. Auto Profile disabled.”, flush=True)

class Profile:

def __init__(self, *args, *kwargs):
pass

def start(self):
pass
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def end(self):
pass

FILE = Path(__file_).resolve()
ROOT = FILE.parents[0] # YOLOVS5 root directory
if str(ROOT) not in sys.path:
sys.path.append(str(ROOT)) # add ROOT to PATH
ROOT = Path(os.path.relpath(ROOT, Path.cwd())) # relative

import val # for end-of-epoch mAP

from models.experimental import attempt_load  # DIEiEEINE

from models.yolo import Model # DNEEELEA

from utils.autoanchor import check_anchors

from utils.datasets import create_dataloader

from utils.general import labels_to_class_weights, increment_path, labels_to_image_weights, init_seeds, \
strip_optimizer, get_latest_run, check_dataset, check_git_status, check_img_size, check_requirements,

\

check_file, check_yaml, check_suffix, print_args, print_mutation, set_logging, one_cycle, colorstr,
methods

from utils.downloads import attempt_download

from utils.loss import ComputeLoss

from utils.plots import plot_labels, plot_evolve

from utils.torch_utils import EarlyStopping, ModelEMA, de_parallel, intersect_dicts, select_device, \
torch_distributed_zero_first

from utils.loggers.wandb.wandb_utils import check_wandb_resume

from utils.metrics import fitness

from utils.loggers import Loggers

from utils.callbacks import Callbacks

FIR 2 NGRS

train FERZ YOLOVS IgRRIERTZ L, RARSEEET. REWIE . HEINH. I
taemiz . NERFFENEEE.

LR 57 N

def train(hyp, # path/to/hyp.yaml or hyp dictionary BSH4HIRR T F 8
opt, # JIIEREIR/SE
device, # IIIZR8F-npu
callbacks # [OliEEREL
):
#1. M opt FREEZO)IGSH (BEEEES opt BHE—XIR, EUELER)
# fRRR:
# save_dir: JIIGER (NE. BE) REES (Path 228!, SEIREFIEE)
# epochs: S4lIERER
# batch_size: BEEHIRAN
# weights: FRIIIZRERR (40 yolovss.pt)
# single_cls: 2&FESE5NIZE ( True/False )
# evolve: REFBESIHNK (BATFESMIL)
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# data: HUBERCENFIEE (U0 coco.yaml)
# cfg: HRBEIEEMELENEERR (40 yolovss.yaml )
# resume: E2EET=EE) ( True/False )
# noval: 2EHKIIEIE ( True/False )
# nosave: REAFREFINE (True/False, (XA )
# workers: FURINEZAZEL
# freeze: BEFENNREIEL (U0 freeze=10 TRELERI 102 )
save_dir, epochs, batch_size, weights, single_cls, evolve, data, cfg, resume, noval, nosave, workers,
freeze, =\
Path(opt.save_dir), opt.epochs, opt.batch_size, opt.weights, opt.single_cls, opt.evolve, opt.data,
opt.cfg, \
opt.resume, opt.noval, opt.nosave, opt.workers, opt.freeze

# 2. QIENEREFEZR

# Directories

w = save_dir / 'weights' # weights dir

(w.parent if evolve else w).mkdir(parents=True, exist_ok=True) # make dir
last, best = w / 'last.pt’, w / 'best.pt’

# 3. INEFHRITESH
# Hyperparameters
if isinstance(hyp, str): # ¥IiF hyp SENEEFFHE (IEFH )
with open(hyp, errors='ignore') as f: # }TFFBS YAML X{t ( ZRSRIDEEIR )
hyp = yaml.safe_load(f) # load hyps dict
# {IENES (Faess)
# R BEEEFEIE (r0) | a8 (momentum ) . HRZEANE ( box/cls/obj ) &,
# EHIZE RN OSH
LOGGER.info(colorstr(‘hyperparameters: ') + ', "join(f'{k}={v} for k, v in hyp.items()))

# 4. REFESNSITSHEIAR (FEA, WRIZITSH )

# Save run settings

with open(save_dir / 'hyp.yaml', 'w') as f:
yaml.safe_dump(hyp, f, sort_keys=False)

with open(save_dir / 'opt.yaml', 'w') as f:
yaml.safe_dump(vars(opt), f, sort_keys=False)

data_dict = None

#5. YA BER ((REHELE, BEshs TSREEEAE
# Loggers
if RANK in [-1, O]:
loggers = Loggers(save_dir, weights, opt, hyp, LOGGER) # loggers instance
if loggers.wandb:
data_dict = loggers.wandb.data_dict
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if resume:
weights, epochs, hyp = opt.weights, opt.epochs, opt.hyp

# Register actions
for k in methods(loggers):
callbacks.register_action(k, callback=getattr(loggers, k))

# 6. HIBERESKE (PHUHS TEHELNE, HibiHESS)

# Config

plots = not evolve # create plots

npu = device.type !='cpu’ # FIFFEEFEHE NPU (iR&3EEE CPU BPA NPU/GPU, LtbANEHD A 5

NPU )

init_seeds(1 + RANK) # #iaLBtMF ( REREAFRMF, FRIESHIISG—EIE)
with torch_distributed_zero_first(LOCAL_RANK):
data_dict = data_dict or check_dataset(data) # check if None, INEFFIEELE
# check_dataset(data): fi##f data.yaml, REIZHIEEFH (& train/val 812, nc. names &)
# QIRRFIZ (BB IZRTEFIZEEIZ S item'], BUABEIEEEER names )
train_path, val_path = data_dict['train'], data_dict['val'] # #2EV)I|ZEE. IGIFEERRR
# HaEERIE (BRBHIZRN ne=1, BUABIEEEEN nc)
nc = 1 if single_cls else int(data_dict['nc']) # number of classes
# class names
names = ['item'] if single_cls and len(data_dict['names']) != 1 else data_dict['names']
# B KRIBHELRET I
assert len(names) == nc, f'{len(names)} names found for nc={nc} dataset in {data}' # check
is_coco = data.endswith('coco.yaml') and nc == 80 # COCO dataset

# 7. REHIR ST EINE
# Model
check_suffix(weights, ".pt') # check weights, {ENEXHEHREE.pt (BRRINFIENESE )
pretrained = weights.endswith('.pt") # ¥I¥rE2&FEREFU)IENE (Rt ERE )
if pretrained:

with torch_distributed_zero_first(LOCAL_RANK):

weights = attempt_download(weights) # download if not found locally
ckpt = torch.load(weights, map_location=device) # load checkpoint
model = Model(cfg or ckpt['model'].yaml, ch=3, nc=nc, anchors=hyp.get(‘anchors')).to(device)

# create

exclude = ['anchor'] if (cfg or hyp.get(‘anchors')) and not resume else [] # exclude keys

csd = ckpt['model'].float().state_dict() # checkpoint state_dict as FP32

csd = intersect_dicts(csd, model.state_dict(), exclude=exclude) # intersect

model.load_state_dict(csd, strict=False) # load

LOGGER.info(f'Transferred {len(csd)}/{len(model.state_dict())} items from {weights}') # report
else:

model = Model(cfg, ch=3, nc=nc, anchors=hyp.get(‘anchors')).to(device) # create
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# 8. REERE (FRERBE, NIEEHE, ERTHEGS)
# Freeze
freeze = [f'model.{x}.' for x in range(freeze)] # layers to freeze
for k, v in model.named_parameters():  # BHEETEEIIESE
v.requires_grad = True # train all layers
if any(x in k for x in freeze):
print(f'freezing {k}')
v.requires_grad = False  # F&5iZ2H ( RIOMERISFAET )

#9. (it EstcE (IEAE NPU, SIEERR. S8 HA)
# Optimizer
nbs = 64 # nominal batch size

accumulate = max(round(nbs / batch_size), 1) # accumulate loss before optimizing
if not opt.noscale:

hyp['weight_decay'] *= batch_size * accumulate / nbs # scale weight_decay
LOGGER.info(f"Scaled weight_decay = {hyp['weight_decay']}")

# BEESHHH 3 H ( FRERTEILLREE )
g0,g1,g2=1],[1, [1 # optimizer parameter groups
for v in model.modules():
if hasattr(v, 'bias') and isinstance(v.bias, nn.Parameter): # bias
g2.append(v.bias)
if isinstance(v, nn.BatchNorm2d): # weight (no decay)
g0.append(v.weight)

elif hasattr(v, 'weight') and isinstance(v.weight, nn.Parameter): # weight (with decay)
gl.append(v.weight)

# EREE (EECAE NPU BIREEILES, 1RAHIIEEE )
optimizer = None
if opt.adam:

optimizer = Adam(go0, lr=hyp['lr0'], betas=(hyp['momentum'], 0.999)) # adjust betal to
momentum

else:
if os.environ["use_amp"] == "apex": # E{FH Apex BEEEE

optimizer = apex.optimizers.NpuFusedSGD(gO, lr=hyp['lr0'], momentum=hyp['momentum'],
nesterov=True)

elif os.environ["use_amp"] in ["native", "false"]:

optimizer = torch_npu.optim.NpuFusedSGD(gO, lr=hyp['lr0'],
momentum=hyp['momentum'], nesterov=True)

# PRARRRINFRRSHA (g1 INERR, 92 =)

optimizer.add_param_group({'params": g1, 'weight_decay": hyp['weight_decay']}) # add g1 with
weight_decay

optimizer.add_param_group({'params': g2}) # add g2 (biases)
LOGGER.info(f"{colorstr(‘optimizer:')} {type(optimizer)._ name__} with parameter groups "

f"{len(g0)} weight, {len(g1)} weight (no decay), {len(g2)} bias")
# MERIRRTSEB5IR, BHAE
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del g0, g1, g2
#10. BEBEIHEE
if os.environ["use_amp"] == "apex":

model, optimizer = amp.initialize(model, optimizer, loss_scale=128, combine_grad=True,
combine_ddp=True if npu and RANK != -1 else False)
elif os.environ["use_amp"] == "native":
scaler = torch.npu.amp.GradScaler(dynamic=False, init_scale=128)

#11. EIRFPERAE
# Scheduler
if opt.linear_Lr:
If = lambda x: (1 - x / (epochs - 1)) * (1.0 - hyp['lrf']) + hyp['lrf'] # linear
else:
If = one_cycle(1, hyp['lrf'], epochs) # cosine 1->hyp['lrf']

scheduler = Ir_scheduler.LambdalLR(optimizer, lr_lambda=If) # plot_Lr_scheduler(optimizer,
scheduler, epochs)

#12. EMA (358 nhLY ) ¥Italk
# EMA
ema = ModelEMA(model) if RANK in [-1, 0] else None

#13. Brmagzi)IIfbiE
# Resume
start_epoch, best_fitness = 0, 0.0
if pretrained:
# Optimizer
if ckpt['optimizer'] is not None:
optimizer.load_state_dict(ckpt['optimizer'])

# EMA

if ema and ckpt.get(‘ema’):
ema.ema.load_state_dict(ckpt['ema'].float().state_dict())
ema.updates = ckpt['updates']

# Epochs
start_epoch = ckpt['epoch'] + 1
if resume:

assert start_epoch > 0, f'{weights} training to {epochs} epochs is finished, nothing to
resume.’'

if epochs < start_epoch:

LOGGER.info(f"{weights} has been trained for {ckpt['epoch']} epochs. Fine-tuning for
{epochs} more epochs.")

epochs += ckpt['epoch'] # finetune additional epochs

del ckpt, csd
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#14. MANBBRRIRKIE (YOLOVS BRR T RIEREALIRAIEE )

# Image sizes

gs = max(int(model.stride.max()), 32) # grid size (max stride)

nl = model.model[-1].nl # number of detection layers (used for scaling hyp['obj'])
imgsz = check_img_size(opt.imgsz, gs, floor=gs * 2) # verify imgsz is gs-multiple

#15. DHIHRTBEA SyncBatchNorm ( FE&iRE BN BRITE, BFHEE )

# SyncBatchNorm

if opt.sync_bn and npu and RANK != -1:
model = torch.nn.SyncBatchNorm.convert_sync_batchnorm(model).to(device)
LOGGER.info('Using SyncBatchNorm()")

#16. CUEEIIZREENNERE ( ZISEUREIER. B BBRINERE)

# Trainloader

train_loader, dataset = create_dataloader(
train_path, # JIIZRERR
imgsz, # YIEEGRRT
batch_size // WORLD_SIZE, # EEig&EHRAN ( DFERIHE T batch_size=EiB R R EE )
gs, # BWEIRALIE (BFRIXTT)
single_cls, # 2R
hyp=hyp, # #&%
augment=True, # BRIIZGEIES:E (NSER. L. Sigkls))
cache=opt.cache, # EREFHIERNF/ME ( IESLENNE )
rect=optrect, # EEREMIZ (JFEL padding, IZEFHEE )
rank=LOCAL_RANK, # Aiig&EHRS (HHES)
workers=workers,  # EIRNIIEEFEE
image_weights=optimage_weights, # EHREIRINERE ( FEEDT )
quad=opt.quad, # REAMNDE=EE ({ZH/NEiretsEe )
prefix=colorstr('train: '))  # BERIZ ( X595)lIgR/I8ENNESE )

# RIGHIBREIRSHIRAES (FRFRIRESEEIAREIT nc)
mlc = int(np.concatenate(dataset.labels, 0)[:, 0].max()) # max label class
nb = len(train_loader) # number of batches
assert mlc < nc, f'Label class {mlc} exceeds nc={nc} in {data}. Possible class labels are 0-{nc - 1}'
#17. EHIZCUERIUFEMEZZ+TULE (IFED)IIHAHTIRED . NEHES ) , SHE L3
# Process 0
if RANK in [-1, 0]:
val_loader = create_dataloader(
val_path,
imgsz,
batch_size // WORLD_SIZE * 2,
gs,
single_cls,
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hyp=hyp,
cache=None if noval else opt.cache,
rect=True,
rank=-1,

workers=workers,
pad=0.5,
prefix=colorstr(‘val: '))[0]

if not resume:  # JEEE)I ( ERIIER )
# IREVFTBIIEERE (BTRImEDH. VRKRE )
labels = np.concatenate(dataset.labels, 0)
# c = torch.tensor(labels[:;, 0]) # classes
# cf = torch.bincount(c.long(), minlength=nc) + 1. # frequency
# model._initialize_biases(cf.to(device))
if plots:
plot_labels(labels, names, save_dir)

# Anchors B@iiisiEle ( &HRZEH noautoanchor )
if not opt.noautoanchor:

check_anchors(dataset, model=model, thr=hyp['anchor_t'], imgsz=imgsz)
model.half().float() # pre-reduce anchor precision

callbacks.run('on_pretrain_routine_end')

#18. DIEHEF1T (DDP ) BAAEEY (3F CPU/AEFP32 15 )
# DDP mode
if (not npu or opt.FP32) and RANK != -1:

model = DDP(model, device_ids=[LOCAL_RANK], output_device=LOCAL_RANK,
broadcast_buffers=False)

#19. MFhIXRBSHENEE ( HERLEREITE. HEICR)

# Model parameters

hyp['box'] *= 3. / nl # scale to layers & box fR&ANE ( 3 MEML, FHHHED )
hyp['cls'] *=nc/ 80.* 3./ nl # scale to classes and layers #&H cls 3REINE
hyp['obj'] *= (imgsz / 640) ** 2 * 3. / nl # scale to image size and layers
hyp['label_smoothing'] = opt.label_smoothing

model.nc = nc # attach number of classes to model

model.hyp = hyp # attach hyperparameters to model

model.class_weights = labels_to_class_weights(dataset.labels, nc).to(device) * nc # attach class
weights

model.names = names

# 20. JIZRI#NEAM (BIIE). Rk, 1EREHEIR )
# Start training




W

HUAWEI

YOLOV5 Filii)l|3238 8341

t0 = time.time()

nw = max(round(hyp['warmup_epochs'] * nb), 1000) # number of warmup iterations, max(3
epochs, 1k iterations)

# nw = min(nw, (epochs - start_epoch) /2 * nb) # limit warmup to < 1/2 of training
last_opt_step = -1
maps = np.zeros(nc) # mMAP per class
results = (0,0, 0,0,0,0,0) # P, R, mMAP@.5, mAP@.5-.95, val_loss(box, obj, cls)
scheduler.last_epoch = start_epoch - 1 # do not move
stopper = EarlyStopping(patience=opt.patience)
compute_loss = ComputelLoss(model) # init loss class
# FTED)|GRERER (BBRRY. &2 BERRER. B5R)
LOGGER.info(f'Image sizes {imgsz} train, {imgsz} val\n'
f'Using {train_loader.num_workers} dataloader workers\n'
f"Logging results to {colorstr('bold', save_dir)}\n"
f'Starting training for {epochs} epochs...")

# 21. Epoch ZJIIAER (RBHE MR )
for epoch in range(start_epoch, epochs):
# epoch --------—-om e

model.train()

# Update image weights (optional, single-GPU only)
if opt.image_weights:
cw = model.class_weights.cpu().numpy() * (1 - maps) ** 2 / nc # class weights
iw = labels_to_image_weights(dataset.labels, nc=nc, class_weights=cw) # image weights
# EEGNEBIRE (NXESHNEGRIEPHES
dataset.indices = random.choices(range(dataset.n), weights=iw, k=dataset.n) # rand
weighted idx

# Update mosaic border (optional) FEHIEESERIANR (Alik, EREIESEN)
# b = int(random.uniform(0.25 * imgsz, 0.75 * imgsz + gs) // gs * gs)
# dataset.mosaic_border = [b - imgsz, -b] # height, width borders

VAR E (4 MRSk box. obj. cls. total)
mloss = torch.zeros(4, device=device) # mean losses
if RANK != -1:
train_loader.sampler.set_epoch(epoch)
optimizer.zero_grad()
start_time = time.time()
d_L = time.time()
profile = Profile(start_step=int(os.getenv('PROFILE_START_STEP', 10)),
profile_type=o0s.getenv('PROFILE_TYPE'))

# 22. Batch illZ&4EHR (BHENIIZHR )
for i, (imgs, targets, paths, _) in enumerate(train_loader):
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5 Y= o
t_time = time.time()

d_time = t_time - d_I
ni =i+ nb * epoch # number integrated batches (since train start)

imgs = imgs.to(device, non_blocking=True).float() / 255.0 # uint8 to float32, 0-255 to 0.0-
1.0

# Warmup g nw )RIE, B RBEIZXNE
if ni <= nw:
xi = [0, nw] # xinterp EEE
# compute_loss.gr = np.interp(ni, xi, [0.0, 1.0]) # iou loss ratio (obj_loss = 1.0 or iou)
accumulate = max(1, np.interp(ni, xi, [1, nbs / batch_size]).round())
# FAEENSYENZEI RS
for j, x in enumerate(optimizer.param_groups):
# bias r falls from 0.1 to lr0O, all other Irs rise from 0.0 to lrO

x['lr'] = np.interp(ni, xi, [hyp['warmup_bias_Lr'] if j == 2 else 0.0, x['initial_lr'] *
If(epoch)])

if 'momentum’ in x:

x['momentum'] = np.interp(ni, xi, [hyp['warmup_momentum'],
hyp['momentum']])

# Multi-scale ZREIIZ (EHIRZEGRY, #AHEEIZEES)
if opt.multi_scale:
sz = random.randrange(imgsz * 0.5, imgsz * 1.5 + gs) // gs * gs # size
sf = sz / max(imgs.shape[2:]) # scale factor
if sf1=1:
ns = [math.ceil(x * sf / gs) * gs for x in imgs.shape[2:]] # new shape (stretched to
gs-multiple)

imgs = nn.functional.interpolate(imgs, size=ns, mode='bilinear",
align_corners=False)

# Forward BIa(&E
profilestart() # BaltEEEDHT
if os.environ["use_amp"] == "native™:
with torch.npu.amp.autocast():
pred = model(imgs) # forward
# loss scaled by batch_size
loss, loss_items = compute_loss(pred, targets.to(device))
else:
pred = model(imgs)
loss, loss_items = compute_loss(pred, targets.to(device)) # loss scaled by batch_size

# DR EHERK (DDP B RSB, HMIERIREH)

if RANK != -1:
loss *= WORLD_SIZE # gradient averaged between devices in DDP mode

if opt.quad: PUSZEFIIERE: KT 4 (ENDERE 4 KESHK 15K, IREFBIIR 4 1F)
loss *= 4.
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# Backward R[EERE (iHEHE)

if opt.FP32 or os.getenv('ALLOW_HF32'):
loss.backward()

elif os.environ["use_amp"] == "apex":
with amp.scale_loss(loss, optimizer) as scaled_loss:

scaled_loss.backward()

elif os.environ["use_amp"] == "native":

scaler.scale(loss).backward()

# Optimize #ERAM ( BFH accumulate fHEEEBEFHFSH )
if ni - last_opt_step >= accumulate:
if os.environ["use_amp"] == "native":
scaler.step(optimizer)
scaler.update()
else:
optimizer.step()
optimizer.zero_grad()
if ema:
if device.type == 'npu":
params_fp32_fused = None
if os.environ["use_amp"] == "apex":
params_fp32_fused = optimizer.get_model_combined_params()
elif os.environ["use_amp"] in ["native", "false"]:
params_fp32_fused = optimizer.get_combined_params()
ema.update(model, device, params_fp32_fused[0])
else:
ema.update(model, device)
last_opt_step = ni
profile.end()

# THEIIIZ0ERE (FPS) FIAYE
ifi<=10: # @011 MER: HEFIINE ( S¥RAHER )
sum_time = (time.time() - start_time) / (i + 1)
if i ==10:
start_time = time.time()
else: # 211 MRS +EEDIZAE (HEBRET 10 MEREIRIGAKIER )
sum_time = (time.time() - start_time) / (i - 10)
ptime = time.time() - d_l

# log EHFEFTENCAT)IZRERS (epoch. #)X. 8% . FPS. iR%KE)
if RANK in [-1, O]:
mloss = (mloss * i + loss_items) / (i + 1) # update mean losses
print(
'Epoch:[%2g][%4g/%4g][%s][FPS:%3.1f] [mTime:%3.3f] [pTime:%3.3f] [dTime:%3.3f]
loU:%.3f objectness:%.3f classfication:%.3f totalLoss:%.3f' % (
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epoch, i, nb, device, opt.batch_size / sum_time, sum_time, ptime, d_time, *mloss))
d_l=timetime() # SEFHEUERINZFRTFIEEGE (A TF—HORES )
# end batch —----mmm --

# 23. 81 Epoch Z5R[540E
# Scheduler
scheduler.step() # BEEFFIR (IREREERE)

# save every epoch &4 Epoch {RF—IRINE

if RANK in [-1, 0]:
ema.update_attr(model, include=['yaml', 'nc', 'hyp', 'names', 'stride’, 'class_weights'])
final_epoch = epoch + 1 == epochs

ckpt = {
'epoch': epoch,
'model': ema.ema.module if hasattr(ema, 'module') else ema.ema,
'optimizer': None if final_epoch else optimizer.state_dict()

}

torch.save(ckpt, 'yolov5.pt')
print(‘ckpt saved...")

# Stop DDP TODO: known issues shttps://github.com/ultralytics/yolov5/pull/4576
# stop = stopper(epoch=epoch, fitness=fi)

# if RANK == 0:

# dist.broadcast_object_list([stop], 0) # broadcast 'stop' to all ranks

# Stop DPP

# with torch_distributed_zero_first(RANK):
# if stop:

# break # must break all DDP ranks

# end epoch ---------mm oo e

# end training ==---mmmm

# 24. )||ZreE Rt TR
if RANK in [-1, 0]:
# THEFHTENZIZEERT (/BT )

LOGGER.info(f'\n{epoch - start_epoch + 1} epochs completed in {(time.time() - t0) / 3600:.3f}
hours.")

torch.npu.empty_cache() # ;&= NPU £7F ( BECRERIKENTE )
return results  # IREIIGIFEMREER (HFESHT)

LA ER)IZRRIRES, THEENXEESHAIRE

def parse_opt(known=False):
# RESEENMHSH

parser = argparse.ArgumentParser ()
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# WA ERER ( ZRMER yolovss.pt FlillZRYE )

parser.add_argument('--weights', type=str, default=ROOT / 'yolov5s.pt', help='initial weights path')

# 1EBICEHIFRE S (40 yolovssyaml, BRIASERRMINEHNNZES )

parser.add_argument('--cfg', type=str, default=", help="model.yaml path')

# HIREREN

parser.add_argument('--data’, type=str, default=ROOT / 'data/coco128.yaml’, help='dataset.yaml
path')

# BESHEENH

parser.add_argument('--hyp', type=str, default=ROOT / 'data/hyps/hyp.scratch.yaml',
help="hyperparameters path')

# E=HSH ZRIGNERRE: X XK BBRRI . &l RIERKRSE,

parser.add_argument('--epochs', type=int, default=300)

parser.add_argument('--batch-size', type=int, default=16, help="total batch size for all GPUs')

parser.add_argument('--imgsz', '--img', '--img-size', type=int, default=640, help="train, val image size
(pixels)")

parser.add_argument('--rect', action="'store_true', help="rectangular training')

parser.add_argument('--resume', nargs='?", const=True, default=False, help="resume most recent
training')

parser.add_argument('--nosave', action='store_true', help='only save final checkpoint')

parser.add_argument('--noval', action='store_true', help='only validate final epoch')

parser.add_argument('--noautoanchor', action='store_true', help='disable autoanchor check')

parser.add_argument('--evolve', type=int, nargs="?", const=300, help='evolve hyperparameters for x
generations')

parser.add_argument('--bucket', type=str, default=", help='gsutil bucket')

# HIRIERSINEHSE

parser.add_argument('--cache', type=str, nargs='?", const="ram', help="--cache images in "ram"
(default) or "disk™)

parser.add_argument('--image-weights', action='store_true', help='use weighted image selection for
training')

parser.add_argument('--device', default=", help='cuda device, i.e. 0 or 0,1,2,3 or cpu') # JIFIRT

parser.add_argument('--multi-scale', action='store_true', help='vary img-size +/- 50%%")

parser.add_argument('--single-cls', action='store_true', help="train multi-class data as single-class')

# R EFIE=SY
parser.add_argument('--adam’, action='store_true', help='use torch.optim.Adam() optimizer')

parser.add_argument('--sync-bn', action='store_true', help='use SyncBatchNorm, only available in
DDP mode')

parser.add_argument('--workers', type=int, default=24, help="maximum number of dataloader
workers')

# MESRESH
parser.add_argument('--project’, default=ROOT / 'runs/train', help='save to project/name')
parser.add_argument('--name’, default="exp', help='save to project/name')

parser.add_argument('--exist-ok', action='store_true', help='existing project/name ok, do not
increment')

parser.add_argument('--quad', action='store_true', help='quad dataloader")
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parser.add_argument('--linear-lr', action='store_true', help='linear LR')

parser.add_argument('--label-smoothing', type=float, default=0.0, help='Label smoothing epsilon')

parser.add_argument('--patience', type=int, default=100, help='EarlyStopping patience (epochs
without improvement)')

parser.add_argument('--freeze', type=int, default=0, help="Number of layers to freeze. backbone=10,
all=24")

parser.add_argument('--save-period', type=int, default=-1, help='Save checkpoint every x epochs
(disabled if < 1)")

parser.add_argument('--local_rank', type=int, default=-1, help='"DDP parameter, do not modify')

parser.add_argument('--noscale’, action='store_true', help='do not scale weight decay"')

# Weights & Biases arguments
parser.add_argument('--entity', default=None, help="W&B: Entity")

parser.add_argument('--upload_dataset', action='store_true', help='"W&B: Upload dataset as artifact
table")

parser.add_argument('--bbox_interval', type=int, default=-1, help="W&B: Set bounding-box image
logging interval')

parser.add_argument('--artifact_alias', type=str, default='latest', help="W&B: Version of dataset
artifact to use')

#amp FEEIEHISE (EB A NPU)

parser.add_argument('--native_amp', action='store_true', help='use torch amp')
#FP32

parser.add_argument('--FP32', action='store_true', help='use FP32')

# SHBHSRESRERE

opt = parser.parse_known_args()[0] if known else parser.parse_args()

if opt.FP32 or os.getenv('ALLOW_HF32'):
os.environ['use_amp'] = 'false’

elif opt.native_amp:
os.environ['use_amp'] = 'native'

else:
os.environ['use_amp'] = 'apex’

return opt # IREIFEITEISEXIR

BT REENTRENENRY, TEE—L2ERE, FIWAEFER.

FRafi)llZkfE, BJLATE test/output/0 X4 FEF log {EE—train_0.log, BESEibRELEH
MSBHE,
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from n  params module arguments
] -1 3526 models .common. Conv [3, 32, 6, 2, 2]
1 -1 18566 models .common. Conv [32, 64, 3, 2]
2 -1 18816 models.common.C3 [64, 64, 1]
3 11 73984 models . common. Conv [64, 128, 3, 2]
4 -1 2 115712 models.common.C3 [128, 128, 2]
5 -1 1 295424 models.common.Cony [128, 256, 3, 2]
6 -1 3 625152 models.common.C3 [256, 256, 3]
7 -1 1 1186672 models.common.Conv [256, 512, 3, 2]
8 -1 1 1182720 models.common.C3 [512, 512, 1]
9 -1 1 656596 models.common.SPPF [512, 512, 5]
10 -1 1 131584 models.common.Conv [512, 256, 1, 1]
1 -1 © torch.nn.modules.upsampling.Upsample  [Nene, 2, 'nearest']
12 [-1, 8] 1 © models.common. Concat [1]
13 -1 1 361984 models.common.C3 [512, 256, 1, False]
14 1 33024 models.common. Conv [256, 128, 1, 1]
15 11 © torch.nn.modules.upsampling.Upsample  [None, 2, 'nearest’]
18 [-1,4] 1 ©  models.common.Concat [1]
17 11 90886 models.common.C3 [256, 128, 1, False]
15 1 1 147712 models.common.Canv [128, 128, 3, 2]
19 [-1, 1a] 1 ©  models.common. Concat [1]
20 -1 1 206445 models.common.C3 [256, 256, 1, False]
21 -1 1 590336 models.common.Conv [256, 256, 3, 2]
22 [-1, 18] 1 © models.common. Concat [1]
23 -1 1 1182726 models.common.C3 [512, 512, 1, False]
24 [17, 20, 23] 1 229245 models.yolo.Detect [se, [[1@, 13, 16, 3@, 33, 23], [3e, 61, 62, 45, 59, 113], [116, %, 156, 198, 373, 326]], [128, 256, 512]]

Hodel Summary: 270 layers, 7235389 parameters, 7235389 gradients

HIE=ER, RE—LESHNEFHIRGE, TaFEEST. SRERD

Sy

Eg:tgi ,

Starting training for 2 epochs...
...[W compiler_depend.ts:82] Warning: The oprator of add is executed, Currently High Accuracy but Low Performance OP with 64-bit has been used, Please Do
Some Cast at Python Functions with 32-bit for Better Performance! {function operator()

..[W compiler_depend.ts:87] Warning: [Check][offset] Check input storage_offset[%Id] = 0 failed, result is untrustworthy33600 (function operator())

:10.035] 1oU:0.110 objectness:0.076 classfication:0.106 totallLoss:0.292
...Epoch:[ 0][ 1/1848][npu:0][F 2][mTime:323.348][pTime:29.888][dTime:0.001] loU:0.110 objectness:0.073 classfication:0.106 totalLoss:0.289
Epoch:[ 0][ 2/1848][npu:0][FPS:0.3][mTime:215.633][pTime:0.203][dTime:0.001] loU:0.110 objectness:0.074 classfication:0.106 totalLoss:0.290
Epoch:[ 0][ 3/1848][npu:0][FPS:0.4][mTime:161.774][pTi 197][dTime:0.001] lo 110 objectness:0.073 classfication:0.106 totalLoss:0.289
Epoch:[ 0][ 4/1848][npu:0][FPS:0.5][mTime:129.460][pTime:0.201][dTime:0.001] loU:0.110 objectness:0.071 classfication:0.106 totalLoss:0.287

L [ [ [

L [ [ [

Epoch:[ 0][ 5/1848][npu:0][FPS:0.6][mTime:107.917][pTime:0.201][dTime:0.001] loU:0.110 objectness:0.072 classfication:0.106 totalLoss:0.288
Epoch:[ 0][ 6/1848][npu:0][FPS:0.7][mTime:92.529][pTime:0.200][dTime:0.000] loU:0.109 objectness:0.072 classfication:0.106 totalloss:0.287

Epoch:[ 1][1841/1848][npu:0][FPS:315.5][mTime:0.203][pTi I
Epoch:[ 1][1842/1848][npu:0][FPS:315.5][mTime:0.203][pTime:0.194] [dTime:0.000] loU:0.073 objectness:0.085 classfication:0.072 totallLoss:0.230
Epoch:[ 1][1843/1848][npu:0][FPS:315.5][mTime:0.203][pTime:0.199] [dTime:0.000] 1oU:0.073 objectness:0.085 classfication:0.072 totalLoss:0.230
Epoch:[ 1][1844/1848][npu:0][FPS:315.5][mTime:0.203][pTime:0.199] [dTime:0.000] loU:0.073 objectness:0.085 classfication:0.072 totalLoss:0.230

[ [ [ [

[ [ [ [

[ [ [ [

€:0.200][dTime:0.000] loU:0.073 objectness:0.085 classfication:0.072 totalLoss:0.230

Epoch:[ 1][1845/1848][npu:0][FP$:315.5][mTime:0.202][pTime:0.200] [dTime:0.000] loU:0.072 objectness:0.085 classfication:0.072 totalLoss:0.230
Epoch:[ 1][1846/1848][npu:0][FPS:315.5][mTime:0.203][pTime:0.200][dTime:0.000] loU:0.073 objectness:0.085 classfication:0.072 totalLoss:0.230
Epoch:[ 1][1847/1848][npu:0][FPS:315.5][mTime:0.203][pTime:0.200] [dTime:0.000] loU:0.073 objectness:0.085 classfication:0.072 totalLoss:0.230
ckpt saved...

2 epochs completed in 0.402 hours.

458 checkpoint IR FEZHRIER T

1.5 B=&W
SHSEARBfE, AMEnEI TR, RPN |1 ZRFaOrRE B DA RUFSTREE?

FRAT: RBHRA Y TE MRAMEERIFUN shell BIAFORTRZAY val.py 324, FIRIHITIATSS
[EshFum :

| bash ./test/train_yolov5s_eval.sh #1ELGHEIR

ST M2

NHESH:
--conda_name //conda B, RMEENANIRE, ETHA conda HiT
--data [ EIRERIRZ
--workers [INNEEEHTEEL
--batch-size [NERHER KN
--epochs [IBEIERIRE
--weights 1WA E R R
--rect [13ERIZR
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--nosave /R ERE—ME
--noval [/BEERE— epoch
--artifact_alias SR EEhR A
--save-period [ EIRZF
--native_amp //{EF torch amp HTRERE4, WAEEIRIAER apex
--half [Jeval ATHIAHRSE, WEERANERRESREEITE

--data_path ZHIESHIEERR, FEAEIEEN—HRER.

1.6 RESLE

REHEET YOLOVS RYillgRiiE, T2ESEREERERE, HiRREIIE, JIGEZH3
BBt ISR A SEEITEAS
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1.1 LIS/ 2R

1.1.1 XF ARG
Qwen EMIEEEEH Qwen FIBAIAAHIKIESEEIARSIESIEERY, TIERIBESE
RS IESIEE, EXKIEZS ESHSESHEIE LT %, FEIasREaEETE
BROALANGE A ZEWIF. Qwen EEBRESIER. XAGER. MIEfR. SSEE. THE
. B8mniE. /EA Al Agent BTEEIEZMEES], 4B 2EHP—MESHERIRAIEE,

1.2 SEIIS RN A

IREBSERHRAIGN KR T, ARSI ER ModelArts 124tA95R& . INREMRED
FEIRE, MEAXERRHEENTER, FBERRHESREMGERALZE .

EHRERS BIETR BAERRAS
Atlas A2 RFI)I14RRE CANN 8.0.0
Python 3.10
PyTorch 2.1.0

1.3 SCOG SR

—

3.1 g3 ModelArts SC45)

LI 1 BE ModelArts:  https://www.huaweicloud.com/product/modelarts.html,

CI% 2 WISE ModelArts t Notebook, SHEMSE, HAMWERE, % Notebook, Sel
£,



https://www.huaweicloud.com/product/modelarts.html
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HUAWEI
Q’@ HhE mw =R EESE =h =EE BfEkE  FeE SESES TRENE Q ==
HUAWE!
AFFEFEEModelArts BS ModelArts=5 v RE=EE & = A1 EE WEEE

AIFEFEESModelArts

EFFFAEN—HAGTATS, THREAEEASEERTE, ERSFRALIER, MATTEWERAR

EER® MaaSERREIRSTE, MER—MTUERRERNATERS >

TN
( s )
N v

-~ ™
BHE
[\ ,/

AFFRTH Q Notebook
ModelArts

[<] . B TEURER.

=

B (i AR, e .

Al Gallery (4
O RN T ENolebook EEFE3E, 7O, BRAEL, BEEESRETEMNRL. EHESNolebooktSBIZETAE,

TR
FrazEE ~ SEE

ERETIAE10{Notebook, FATLIE[E10-Notebook

Workfiow

mEEE v
ERILE v &5 § WEY 8 LT B -]
L] v
BEER

mEE

BraE <
wmsE

EE

pisiad

RIS (Standard

SR 3 EEXEN “FRg-=A—" , X Notebook #5%%, IREBBEE, RERER
Ko

< | flUEENotebook

* HF notebook-e7c5
=
/512 %4
* BEHELE [ @]
(1] 2 HEE TGRS KIS, BT HEER, WEErRES), X
® 10 2/0ad 4/ 6 /)5 BEx

TR 4 BB REBRFEAIMETEIEE,
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&

pytorch_2.1.0-cann_8.0.rc1-py_3.8-euler_2.10.7-aarchd4-sntéb
mindspare_2.4.0-cann_&.0.ro3-py_3 8-euler_2.10.10-aarchi4-..

mindspore_2.4.10-cann_8.0.0-py_3.10-euler_2.10.11-aarchd-...

EHEAl CallenFlESER | M FEEE c|Q
iR

Ascand_sntBb+ARMBLEFF S ISnempmd oS [aRPyTorch. ..
Ascend SntBE+ARMBLET AN ISEEE, AS [EFEEMndSpore

Ascend SntBE+ARMBLETT BF0V IS8, AS [EFTEMindSpore

® pytorch_2.1.0-cann_B.0.0-py_2.10-auter_2.10.11-sarchB4-sntlt

Ascend_sntOb+ARMBLETETN ISEIEE, AS ZFTEFyTorch...

pytorch_2 1.0-cuda_12 1-py_3 10 6-uburty_Z2 04-x86_64
pytorch_2.1.0-cann_8.1.rc1-py_3.10-euler_2.10.11-aarchG4-sn....
mindspare_2.8.0rc1-cann_8. 1.ro1-py_3.10-euler_2.10.11-garc...

Pytorch_2.1.0-cann_8.0.e3-py_3.B-euler_2.10.10-aarchE4-anidh

f== o

ASCEND

Asoend: 1*ascend-sniSb3[ARM: 248 18268 ~ ]
FEhe, ELREETIER MHRE SR

=

cudal2 +XEEREFF AT S, AC TRy Torcn2 1

Ascand_sntBb+ARMBLEFF S ISnempmd oS [aRPyTorch. ..

Ascend SntEE+ARMBLET S0 ISEraE, A5 EFFREMindSpore

Ascend_sniBb-+ARMBSETRFISREusi®, A [FTRPy Torch...

SESEVSI BRI E home me-usernork SR T, EERTHRSIEEREIESREE HEnaERTE

w EETHE - 120 + | eB

EETERAIO6E, MNotebook S FIRERTIS, EERERAT, SoSEERERRE,

SR ETLLHR - Notobook, FEILLSTRO-HHotebook

AR

£ BV 8 " 5 R [ wEE ] e
pioch 2 10hcam_ . Asoand: 'ascend-n = EE
= FEHAY Terminal,
PA\ File edit view Run kemel Gt Tbs Settings Help
- + ' e ¢ @ Launcher
o Q
-/ [m] netebook

= m lost+found

4 Last Modified

P P P

Blaeh210  ppondios
u Console

Bloch210 | pthon-di06
Other

- HE IO

Termingl Perfcrmance
Advites

M Yy @& B

Morisioan Fle | Pipsine dsCode TemsceBosrd Python Fie Notebaok Jobs

Y
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M\ File Edit View Run Kemnel Git Tabs Settings Help

[ B + I o B ma-user@notebook-cT68C7 X

FRlll 1he environment has been set
The environment has been set
-

I vl Il
Name “ LastModified [N AN I I
FIVEL FoN /] 7\
I O 2 B G I
™ lost+found Iminutesago | [N N Y SN S R W
Using user ma-user
EulerCs 2.0 (SP16), CANN-8.6.0 [V1@eRee1C1S],[V1eeree1c17],[V1eeree1cis], [V1eeree1c1s], [V1eeree1c2e]

¢ 0

modelarts 2 minutes ago

Tips:

1) Navigate to the target conda environment. r/README .
2) Copy (CtrlsC) and paste (CtrlsV) on the jupy

3) Stare your data in /home/ma-user/work, to which a per: is mounted.
(PyTorch-2.1.8) [ma-user work]$

1.3.2 TEESY
TR 1 BIRBFREERRI T,

| mkdir qwen && cd qwen

LI 2 KR

| pip install -U huggingface_hub

= Ny =
=B 3 RERETE,

| export HF_ENDPOINT=https://hf-mirror.com

FIR 4 TEiER,

cd .
huggingface-cli download --resume-download Qwen/Qwen3-4B --local-dir gwen

THEMREEE ST G
LICENSE
README.md
config.json
generation_config.json
merges.txt
model.safetensors =7
tokenizer.json
tokenizer_config.json

vocab.json

1.3.3 LEAKERE
1.3.3.1 &3 APEX

APEX BERERRE—EMMLILERE. BEENIT —BHNGEMLE, JLURHARZRT
AR EHBEEIEIF
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REREIG2EGESERRBEE (float32) SHIEE (float16)BUERE, BREL
BE—IE, FHERERNESHEN TS float32 JLFHEENEE . T8k, JIEFHEZ
AU, EF NPU BHRIZHYE, AFRILISEAERERE, BLURHHEERIMEE.

T, BHHIRES LKL PyTorch #E52H setuptools lRANFETF 65.7.0, BRARGTEEM:, o

ERIA TSR

BT cd S EEIHN Notebook BTRIBEF (40 ma-user/work ) , AEHITTTEANGS .

| pip3 install setuptools==65.7.0

IR 2 SREVABEIEHECHY APEX JERD

| git clone -b master https://gitee.com/ascend/apex.git

IR 3 HAABEEN APEXFRESR, WITHOmBENR _HEIZED.,

| cd apex && bash scripts/build.sh --python=3.10

LR 4 PITINTHROMITRE . NREMIE root BFRE, FEEHLFM--user,

cd apex/dist/
pip3 uninstall apex # W%, BHHEEIREER apex, AIAHAT
pip3 install apex-0.1+ascend-cp3x-cp3x-arch.whl # x 15 Python fRAES, arch g CPU 244

SRl

# FHFFE x86 M TRE, B HmISPXHEEHRY aarch64"E)9"x86_64"
pip3 install apex-0.1+ascend-cp310-cp310-linux_aarch64.whl

1.3.3.2 &% MindSpeed-LLM

T 1 YA Ascend TRIE

| source /usr/local/Ascend/ascend-toolkit/set_env.sh

IR 2 %% MindSpeed-LLM RABXEKEH .

# [FRENIET =
source /usr/local/Ascend/ascend-toolkit/set_env.sh
source /usr/local/Ascend/nnal/atb/set_env.sh

# 2% MindSpeed fNiEE

git clone https://gitee.com/ascend/MindSpeed.git

cd MindSpeed

git checkout 2c085cc9 # checkout commit from MindSpeed core_r0.8.0 in 2025.04.01
pip install -r requirements.txt

pip3 install -e .

ad ..

# S MindSpeed-LLM 2 Megatron-LM 243
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git clone https://gitee.com/ascend/MindSpeed-LLM.git

git clone https://github.com/NVIDIA/Megatron-LM.git # megatron M github &, SHAIRMLEEEID
cd Megatron-LM

git checkout core_r0.8.0

cp -r megatron ../MindSpeed-LLM/

cd ../MindSpeed-LLM

git checkout 2.1.0

pip install -r requirements.txt # LIRERKHZE

qwen3 RFIEELKH transformers 4.51.0, FEEWRECESTREFaIT pip install
transformers==4.51.0,

| pip install transformers==4.51.0

1.3.4 TEEURFNGIBEEE
TR TEHHE
AIR(ER Alpaca MASRIBEIRE, FJUAETFNIUERE TH, B5kBE work BR T,

# ISR TFEUE

mkdir dataset

cd dataset/

# TEHEE

wget https://huggingface.co/datasets/tatsu-lab/alpaca/resolve/main/data/train-00000-of-00001-
a09b74b3efoc3b56.parquet

cd ..

IR D QMNBHIE
BRI ERERY shell 3K, AX{FEHRYZ Qwen3-4B &2,

| cd Mindspeed-LLM/

BN shell BIZS, 228812,

vim examples/mcore/qwen3/data_convert_qwen3_instruction.sh

{E24 shell B,

source /usr/local/Ascend/ascend-toolkit/set_env.sh # #J8aL
mkdir ./finetune_dataset # GIEB{RFEEREIRENIIREZR, FEEEH

python ./preprocess_data.py \
# THHNGSEFRFHIENIZEZ, B4 HIBCRFHRENNME, SHENKEZ, i /dataset/train-
00000-0f-00001-a09b74b3efoc3b56.parquet
--input ./dataset/train-00000-0f-00001-a09b74b3ef9c3b56.parquet \
# TEHNGSH, BRI TR RIRER, [FREXKEERR./mdoel_from_hf/qwen3_hf/
--tokenizer-name-or-path ./mdoel_from_hf/qwen3_hf/ \
# TEHNGSH, SEAMRFENENER, I8, ENBEE—EEM alpaca

--output-prefix ./finetune_dataset/alpaca \



https://huggingface.co/datasets/tatsu-lab/alpaca/resolve/main/data/train-00000-of-00001-a09b74b3ef9c3b56.parquet
https://huggingface.co/datasets/tatsu-lab/alpaca/resolve/main/data/train-00000-of-00001-a09b74b3ef9c3b56.parquet
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--handler-name AlpacaStylelnstructionHandler \ # F~EE(EX
--tokenizer-type PretrainedFromHF \ # REZ(EH

--workers 4\  # REBEK

--log-interval 1000\ # REEEX

--prompt-type qwen # FAEE(EK

$111

FRERERITHIAE,

| bash examples/mcore/qwen3/data_convert_gwen3_instruction.sh

T
i
)

Setting num_proc from 4 back
™G

g as it only contains on

092 [00:03¢00:00, 1

S EURYEHRTTRY o

preprocess.data_handler:Processed 34000 documents (3254.447063658401 docs, 3.4717216405682714 MB/s).
ta_handler:Processed 35008 documents (3252.266296884715 do 3.471786757183844 MB/s).
data_handler:Processed 36000 documents (3250.5865729186203 docs 3.473888939754259 MB/s).
B data_handler:Processed 37000 documents (3252.4762028834025 docs/s, 3.4745904488275436 MB/s).
INFO:mindspeed 11 data_handler:Processed 38008 documents (3253.9227289583196 doc: > 474244769075447 MB/s).
& data_handler:Processed 39000 documents (3254.397981204302 docs/s, 3.475685583751114 MB/s
INFO:mindspeed 11m.tasks.pr data_handler:Processed 40000 documents (3255.1178633570453 docs/s, 3.4757883038448583 MB/s).
B data_handler:Processed 41000 documents (3257.372824886575 docs, 3.4763785512903476 MB/s).
® data_handler:Processed 42000 documents (3256.3257910174416 doc > 4780282611837694 MB/s).
2 data_handler:Processed 43000 documents (3255.596155547811 docs/s, 3.4793842531197336 MB/s).
B .prepro ta_handler:Processed 44000 documents (3254.8030906254353 docs/s, 3.4798116782729758 MB/s).
INFO:mindspeed 11m.tasks.preprocess.data_handler:Processed 45008 documents (3263.006715449458 docs/s, 3.4874584535817645 MB/s).
INFO:mindspeed_11lm.tasks.preprocess.data_handler:Processed 46808 documents (3264.2185662652428 docs/s, 3.487241837439608 MB/s).
INFO:mindspeed 11m.tasks.preprocess.data_handler:Processed 47008 documents (3263.434348584645 docs/s, 3.4872705354516362 MB/s).
INFO:mindspeed_11lm.tasks.preprocess.data_handler:Processed 4800@ documents (3262.3373956627433 docs/s, 3.4883953909018186 MB/s).
INFO:mindspeed 1lm.tasks.preprocess.data_handler:Processed 49608 documents (3262.9977069888464 docs/s, 3.4890517155891385 MB/s).
INFO:mindspeed 11m.tasks.preprocess.data_handler:Processed 56008 documents (3262.0144899969375 docs/s, 3.490150597082692 MB/s).
IFO:mindspeed_11lm.tasks.preprocess.data_handler:Processed 51008 documents (3262.229706767403 docs/s, 3.4907165551213635 MB/s).
INFO:mindspeed_11lm.tasks.preprocess.data_handler:Processed 52008 documents (3260.0889@96372343 docs/s, 3.4887196017338847 MB/s).
INFO:mindspeed_11m.tasks.preprocess.data_handler:Skip @.8 sample exceeded seq-length(None)
/home/ma-user/anaconda3/envs/PyTorch-2.1.8/1ib/python3.18/tempfile.py:86@: ResourceWarning: Implicitly cleaning up <TemporaryDirectory °/tmp/tmpjflndinl’>

FI 3 HINHELMERTE, UTHNESKRBETHOER,

try:
import nltk
except ImportError:
nltk = None # NLTK BFAFHEI, BFRLZENIZS None

# BLEREFFMBRFEREZE, IMESANBENER
sys.path.append(os.path.abspath(os.path.join(os.path.dirname(__file_ ), os.path.pardir)))

# SABEXERPRIINEE

from megatron.core.datasets.indexed_dataset import (
IndexedDatasetBuilder, # FITHIEZES|HUEE
IndexedDataset, # To|HURESR
get_bin_path, # FRER HFISERRER
get_idx_path, # IRENZRS S IRIR

)
from mindspeed_llm.training.tokenizer import build_tokenizer # 1A 1EgSREL

from mindspeed_llm.tasks.preprocess.data_handler import build_dataset, get_dataset_handler

MR R

# BeERE
logging.basicConfig(level=logging.INFO)
logger = logging.getLogger(__name_ )

# HEE
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# IRERERIHER

cur_file_dir = Path(__file_ ).absolute().parent

# BIRSHIEE, BTFROEENERIER

TEMPLATES_DIR = os.path.join(cur_file_dir, "configs/finetune/templates.json")

# BENIESEEE, BT NLTK OF D EIRHRBIRITRH
class CustomLanguageVars(nltk.tokenize.punkt.PunktLanguageVars if nltk else object):

# EXAFERFHLETEN, BT RARSRIES LR BRI TR

_period_context_fmt =r

\S* # —LeepiEirRl
%(SentEndChars)s # BENDFERTY
\s* # AR TTELE (ERBPIERS)
(?=(?P<after_tok>
%(NonWord)s # Hithrmf=

|
(?P<next_tok>\S+) # T BiE (BEXENZE\s+ )

n""

# BinpEles, TNHTXRoEl, BERREHAXA
class IdentitySplitter(object):
def tokenize(self, *text):
return text # EIEEROEEIANXA, b2

# BN ADEIZRRE
def build_splitter(args):
if nltk and args.split_sentences:
nltk.download("punkt”, quiet=True) # & NLTK A9 punkt $iai&EY
if args.split_sentences:
if not nltk:
logger.error("NLTK is not available to split sentences.")
raise Exception("nltk is not available")
# DNEZEN A FHENRE
splitter = nltk.load("tokenizers/punkt/english.pickle")
if args.keep_newlines:
# BEMSEIZE, Lk punkt IZIEEFERRITHS
final_splitter = nltk.tokenize.punkt.PunktSentenceTokenizer(
train_text=splitter._params,
lang_vars=CustomLanguageVars())
else:
final_splitter = splitter
else:
final_splitter = IdentitySplitter() # AL EIRFERBH O EIEE

return final_splitter

1211
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# RIEIERXSHE GRS TREITEE
def add_data_args(parser):
group = parser.add_argument_group(title='input data')
group.add_argument('--input', type=str, required=True,
help="t \ JSON f&12. B2 Hugging Face HUREZFR; SFEUEER
BEMME XS BRIZE)
group.add_argument('--handler-name', type=str, default="",
help="tEE R 1EEE")
group.add_argument('--streaming', action='store_true',
help="@&{FEARIULIE)
group.add_argument('--hf-datasets-params', default=None,
help='"Hugging Face INZEURERISE)
group.add_argument('--datasets', nargs="+', default=None,
help="2&HHI— 1S MOANETIREER")
group.add_argument('--json-keys', nargs="+', default=['text'],
help="M JSON HiZEXRIEFIR')
group.add_argument('--split-sentences', action='store_true',
help="&3t25> 8RB F')
group.add_argument('--keep-newlines', action='store_true',
help="9) EIRMRE T FZBRGHRITHF')
# LlamaFactory 18X£%, BFEEIIZRER
group.add_argument('--prompt-type', type=str, default=None,
choices=['default’, 'empty’, 'trl', 'chatglm?2', 'chatglm3', 'chatglm3_system’,
'glm4', 'chatml’,
'chatml_de', 'qwen’, 'qwen_r1', "qwen_math_r1", 'llama3’, 'llama2’,
'mistral’, 'mixtral’, 'gemma’, 'alpaca’,
'deepseek?2’, 'deepseek2-lite', 'cpm’, 'baichuan2’, 'deepseek3’, 'intern2’,
'hunyuan'],
help="))l|Z 922~ EFRIEIREEY, W"qwen™)
group.add_argument('--prompt-type-path', type=str, default=TEMPLATES_DIR,
help="$#27~t&1R JSON {4812
group.add_argument('--dataset-additional-keys',
nargs="",
default=[],
help="BZN\HUEEHRIMAIERIME')
group.add_argument("--interleave-probs", default=None,
help="\#UIEEERRAFEIRAIRZR, BESHRE, WML 1, 40"0.1,0.2, 03,
0.4")
group.add_argument('--mix-strategy', type=str,
default='concat’,
choices=['concat’, 'interleave_under', 'interleave_over'],
help="#iREERERIE (1EE/RE ) (RRHEIFRE) )
group.add_argument("--dataset-dir", default=None,
help="6 Z#UEERISUFRIREZ")

group.add_argument("--overwrite-cache", action='store_true',
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help="B =& FHI)IIZFNTF(EE")
group.add_argument("--max-samples", type=int, default=None,
help="1Ei{ A, &MENIIEERIFERE")
group.add_argument("--seed", type=int, default=1234,
help="#EE S EFRRIBEHLIHF")
group.add_argument("--cache-dir", type=str, default="~/tmp",
help="AEIEEEFE")
group.add_argument("--map-keys", type=json.loads, default=None,
help="#{EEFERIRET")
group.add_argument("--pack"”, action='store_true',
help="ERIALIEETESMERTEE—MER")
group.add_argument("--neat-pack”, action='store_true',
help="{EFBiEAREEHED")
group.add_argument("--script-data-dir", type=str, default=None,
help="Python BIZAZEESE")
group.add_argument("--pad-to-multiple-of", type=int, default=1,
help="K8 MR ERIHEEEE")

# NI EREXSHE S THRITEE
def add_tokenizer_args(parser):
group = parser.add_argument_group(title="tokenizer")
group.add_argument('--tokenizer-type', type=str, default="PretrainedFromHF',
choices=['BertWordPieceLowerCase', 'BertWordPieceCase',

'GPT2BPETokenizer', 'GPTSentencePieceTokenizer',
'PretrainedFromHF'],

help="{EFERI) 1a)282LEY")
group.add_argument("--tokenizer-not-use-fast", action='store_false',
help="HuggingFace $1ag8 MEAHRIERZA")
group.add_argument('--vocab-file', type=str, default=None,
help="EiCRHFI8Z")
group.add_argument('--merge-file', type=str, default=None,
help='"BPE §GHNHIEE (MEFE) )
group.add_argument('--append-eod', action='store_true',
help="fEX 5K iR N<eod>tTiC')
group.add_argument("--tokenizer-name-or-path", type=str, default=None,
help="HuggingFace 53ia)28AYZFRILEKZ")
group.add_argument("--tokenizer-model", type=str, default=None,
help="93ia)2R &8 3 14")
group.add_argument('--seq-length’, type=int, default=None,
help="2 BRI K FIHKE")
group.add_argument('--make-vocab-size-divisible-by', type=int, default=128,
help="EECERX/NMER I ERIEE, BFIHHERE)
group.add_argument('--pad-vocab-size-to', type=int, default=None,
help="{IECERA/IMERENEEE, HEVRKTHIARN, (ERLS NS 2HE

“make-vocab-size-divisible-by™)

group.add_argument(
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'--placeholder-token',
default="ku',
help="txic PRM AJH{TFUNEIEN LS RERAVFIR SUFIFIC")
group.add_argument(
'--reward-tokens',
nargs='+',
type=str,
default=[],
help="F=REMHEIEFEMEEL R IERIERIRE")
parser.add_argument('--trust-remote-code’,
action='store_true',
default=False,
help="ESBR{EEZ2ABLAINE transformer &EY")

# IR SHE e 1T
def add_output_args(parser):
group = parser.add_argument_group(title='output data')
group.add_argument('--output-prefix', type=str, required=True,
help="A5FE 43R0 4 S ERIZRIER)
group.add_argument('--dataset-impl', type=str, default='mmap’,
choices=['lazy', 'cached', 'mmap'])

group = parser.add_argument_group(title="runtime')
group.add_argument('--workers', type=int, default=1,
help="BEIRI T1E#IZE)
group.add_argument('--n-subs', type=int, default=1,
help="ZHIZR IR EIRFEE)
group.add_argument('--log-interval', type=int, default=100,
help="#HEEFEE")

# NINEHEBIEERXSHE 1 THENTE

def add_merge_args(parser):
group = parser.add_argument_group(title='merge data')
group.add_argument('--merge-group-keys', nargs="+', default=None, const=None,

help="SZ#4-Z-hEA51EIE key B0 bin-idx ST A )

# KA SITEH
def get_args():
parser = argparse.ArgumentParser()

add_data_args(parser)
add_tokenizer_args(parser)
add_output_args(parser)

%151
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add_merge_args(parser)

args = parser.parse_args()
args.keep_empty = False # FMRE=HIE

if args.tokenizer_type.lower().startswith('bert'):
if not args.split_sentences:
logger.warning ("#&UZ] Bert 12188, MEADEITFIB? )

# AR E—LEON/ EIME
args.rank =0
args.tensor_model_parallel_size = 1
args.vocab_extra_ids = 0

return args

# WIESHER
def validate_args(args):
support_prompt_type_handler = [
"LlamaFactorylnstructionHandler",
"AlpacaStylelnstructionHandler",
"SharegptStylelnstructionHandler",
"AlpacaStylePairwiseHandler",
"SharegptStylePairwiseHandler",
"AlpacaStyleProcessRewardHandler",
"PPOAlpacaStylelnstructionHandler",
"HunyuanlnstructionHandler",
"R1AlpacaStylelnstructionHandler",
"R1SharegptStylelnstructionHandler"
1
# W RRRA IR RS BT RAI L EC

%161

if args.prompt_type is not None and args.handler_name not in support_prompt_type_handler:

raise AssertionError(f'IER$55E prompt_type, QIRSEZFRAMIELATEIZE
Fr:\n{support_prompt_type_handler}.")

if (args.merge_group_keys is not None) and (not os.path.isdir(args.input)):
raise ValueError(f'{args.input} ~2BREAEFEE")

if not os.path.isdir(os.path.dirname(args.output_prefix)):
raise ValueError(f'{os.path.dirname(args.output_prefix)} F2BERHFZFE")

if not args.pack and args.neat_pack:
raise ValueError("i&& --neat-pack BFIEEIZE --pack™)

# BEEEIASFE
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def cut_range_to_subs(n, gap):
n_=n//gap
mod = n % gap
if mod != 0:
return [(k * gap, (k + 1) * gap) for k in range(0, n_)] + [(gap * n_, n)]
else:

return [(k * gap, (k + 1) * gap) for k in range(0, n_)]

# SRR FENRE (BTF2iiE)
def handle_subset(params):
" ANBHE T R R ERIRS I EUESE "
handler = get_dataset_handler(params[0], params[1], params[2], params[3])
handler.serialize_to_disk() # FRII{LEIRLEE
return handler.output_idx_files # REHAIZS |ISH4HIREZ

# BFHIEERH
def merge_datasets(args):
# ¥ merge_group_keys DHEIEHIZR
prefixes = {key: set() for key in args.merge_group_keys}
for key in prefixes:
for basename in os.listdir(args.input):
prefix, ext = os.path.splitext(basename)

if prefix in prefixes[key] or key not in prefix:
continue

if not os.path.isfile(os.path.join(args.input, basename)):
continue

# KBEXIMNAY bin/idx MIF2EEE
ext_pair = ".bin" if ext == ".idx" else ".idx"
if not os.path.isfile(os.path.join(args.input, prefix) + ext_pair):
raise FileNotFoundError(f">Rigftt{os.path.join(args.input, prefix) }#9{ext_pair}3Z{&")

prefixes[key].add(prefix)

# SFHEA key WNAYEIESE
for key in prefixes:
builder = None
for prefix in sorted(prefixes[key]):
if builder is None:
# INEE— N EURE LGRS E
dataset = IndexedDataset(os.path.join(args.input, prefix), multimodal=False)
builder = IndexedDatasetBuilder(
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get_bin_path(f'{args.output_prefix} _{key}'), dtype=dataset.index.dtype,
multimodal=False

)
del dataset # EMATZE

# YSHRIRIRRYERS IRINE9Ees
builder.add_index(os.path.join(args.input, prefix))

# STERREFHFHEMERENERS I
builder.finalize(get_idx_path(f'{args.output_prefix}_{key}"))

# ERE

def main():
args = get_args() # IREXERSITSH
validate_args(args) # ISIFSEARIE

if args.merge_group_keys is not None:
merge_datasets(args) # AMIEHIEES

return

# HEHIER

tokenizer = build_tokenizer(args)
# MENASEIZE

splitter = build_splitter(args)

logger.info("building dataset: %s", args.input)
# MR EURESE

raw_data = build_dataset(args)

if args.n_subs == 1:
# ERTEQMIE
handler = get_dataset_handler(args, raw_data, tokenizer, splitter)
# [FIULE bin 1 idx 315
handler.serialize_to_disk()
else:
# ZPIEQAIE
target_prefix = args.output_prefix
target_prefixname = os.path.basename(target_prefix)

num_samples = len(raw_data)

# BHUEEIE AN FE

start_ends = cut_range_to_subs(num_samples, num_samples // args.n_subs)
subsets = [raw_data.select(range(x[0], x[1])) for x in start_ends]

%181
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params_Llist = []

for k, subset in enumerate(subsets):
args_ = copy.deepcopy(args)
# RPN FEERE—RYE L RIS
args_.output_prefix = target_prefix.replace(target_prefixname,

f'{str(k).zfill(3)}_of_{str(len(subsets)-1).zfill(3)}_{target_prefixname}')

params = [args_, subset, tokenizer, splitter]
params_list.append(params)

# S HIEmHAIEFE

pool = multiprocessing.Pool()

sub_idx_files = pool.map(handle_subset, params_list)
pool.close()

pool.join()

# BHSHIZGEER

for key in sub_idx_files[0].keys():
idx_files = [x[key] for x in sub_idx_files]
idx_files.sort()

# ERERERIRS IR

target_prefixname)
target_bin = target_idx.replace('.idx', '.bin')
# MWEREZNRSIHIES
idx = IndexedDatasetBuilder(target_bin)
for idx_file in idx_files:
idx.add_index(idx_file.replace(".idx', "))
idx.finalize(target_idx) # S=R{Z5 |H9%2

# E1RImRT S

for idx_file in idx_files:
os.remove(idx_file)
os.remove(idx_file.replace(".idx', '.bin"))

%191

target_idx = idx_files[0].replace(f'000_of {str(len(subsets)-1).zfill(3)} {target_prefixname}',

1.3.5 hf2mcore &4k

X—EEHREL hf AIREMNERE RS

SR (BREEEMA, HNE qwen3 B8R, #3F ckpt_convert_qwen3_hf2mcore.sh,

| vim examples/mcore/qwen3/ckpt_convert_gwen3_hf2mcore.sh

IBCERESR D RIRIA,

export CUDA_DEVICE_MAX_CONNECTIONS=1
source /usr/local/Ascend/ascend-toolkit/set_env.sh

python convert_ckpt.py \
--use-mcore-models \
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--model-type GPT \

--load-model-type hf \

--save-model-type mg \

--target-tensor-parallel-size 1 \

--target-pipeline-parallel-size 1\  # ItAbiER, GNRE 8 ~EckAk 8, BRIEKI 1
--spec mindspeed_llm.tasks.models.spec.qwen3_spec layer_spec \

# (E TENREHEENEITIRE

--load-dir ./model_from_hf/qwen3_hf/\

# BB RICHRIERRFIENIIREZ, T1HERENEE, FRISABEEH
--save-dir ./model_weights/qwen3_mcore/ \

# (B2 9tERA tokenizer.json FUEXT IR

--tokenizer-model ./model_from_hf/qwen3_hf/tokenizer.json \

--params-dtype bf16 \

--model-type-hf qwen3

201

REFRHIAR, AEBohEREA,

| bash examples/mcore/qwen3/ckpt_convert_gwen3_hf2mcore.sh

building GPT model ...

INFO: root : ived transformer layer

INFO: root:received transformer layer

INFO:root:received transformer layer

INFO:root :received transformer layer

saving checkpoint at iteration 1 to ./model_weights/quen3_mcore/ in torch format
successfully saved checkpoint from iteration 1 to ./model_weights/quen3_mcore/

building GPT model ...

INFO:root :received transformer layer

INFO:root :received transformer layer

INFO:root:received transformer layer 1

INFO: root:received transformer layer 11

saving checkpoint at iteration 1 to ./model weights/gquen3 mcore/ in torch format
successfully saved checkpoint from iteration 1 to ./model weights/quen3 mcore/

building GPT model ...

@Fo:root:received transformer layer 12

INFO:root :received transformer layer 13

INFO:root :received transformer layer 14

INFO:root:received transformer layer 15

saving checkpoint at iteration 1 to ./model weights/qwen3 mcore/ in torch format

SRR o

1.4 B8] LoRA

B, 1 ERBE LoRA A, BEEKUSED shell B,

| vim examples/mcore/qwen3/tune_gwen3_4b_4K_lora_ptd.sh

HENEIZ

| vim tune_qwen3_0pointéb_4K_lora_ptd.sh

BB, TEERADREEIELAILS, ERBOTFTREL.

export CUDA_DEVICE_MAX_CONNECTIONS=1
# Change for multinode config
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NPUS_PER_NODE=1 # B&1, 8 KX/ 8
MASTER_ADDR=localhost

MASTER_PORT=6015

NNODES=1

NODE_RANK=0
WORLD_SIZE=$(($NPUS_PER_NODE*$NNODES))

# please fill these path configurations

CKPT_LOAD_DIR="your model ckpt path" # 5|SREX AEIREERNBEITIREZE
CKPT_SAVE_DIR="your model save ckpt path" # 35|SRIEXIIR?F checkpoint FI%EXTIZR, BahtliE
DATA_PATH="your data path"  # S|SRERNZIEEEIENEITERZ/ alpaca (alpaca IIFERREE )
TOKENIZER_PATH="your tokenizer path" # 3|SRHHEBIEERIIRER

TP=1

PP=1

MBS=1

GBS=16
SEQ_LENGTH=8192
TRAIN_ITERS=2000

IR 2 (RF shell (IR, AFHIT.

| bash examples/mcore/qwen3/tune_qwen3_4b_4K_lora_ptd.sh

e
FTENERER,

[when | not activated, kv_head_repeat_before_uly_alltoall would b alse for reducing memc e.

[INFO] Setting e n_dataloader to False reset_d: 1ibi_without_flash_at e or args.tokenizer_padding_side=right

adam_betal ..

adam_beta2

adam_eps. .
adaptive_cp_dynamic_attn_mask .
adaptive_cp_manua
adaptive_cp_only_t
adaptive_cp_without_coar:
adaptive_recompute_devic
adaptive_recompute_d
adaptive_recompute_profiling step
add_bias_linea

add_dense_biar

add_eos_token

add_output_layer |

add position embe:

FEHRABREN, HEER.
S8 3 SHEshEA
Bzh shell B .

export HCCL_CONNECT_TIMEOUT=1800
export CUDA_DEVICE_MAX_CONNECTIONS=1

# DHIZGEME S

NPUS_PER_NODE=8 # BN TPRBNPU HE (ABCRHE)
MASTER_ADDR=localhost ~ # FF = IP ( 275 :31)lI€5A3 A localhost )
MASTER_PORT=6014 # FPRBEERD
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NNODES=1 # PEEH (BHS)IE)
NODE_RANK=0 # HETEAHES (BTSSR 0)

WORLD_SIZE=$(($NPUS_PER_NODE*$NNODES)) # ZHF2% (8*1=8, X}z 8 4~ NPU, A% 1*1)

# IBERCE

TP=1 # KEFH1T (Tensor Parallel ) X/h (1 RRANERKEHT

PP=1 # imIK&F1T (Pipeline Parallel ) K\ (1 /RAMERTRIKEFFT)
SEQ_LENGTH=4096 # BARFIHEE (Qwen3-4B STIFHIRAIKES 4096 )
TRAIN_ITERS=2000 # RlEREIRE

# BRI GBS

TP=1 # KEFFT (Tensor Parallel ) K/ (1 RRAERKEHT

PP=1 # WKL FHT (Pipeline Parallel ) K/ (1 FRRAERRKEFFT)
SEQ_LENGTH=4096 # BAFIHEE (Qwen3-4B IS KIS 4096 )
TRAIN_ITERS=2000 # RIIZREOREL

# FEREBEETEES: HT Qwen3-4B S2HERV (4B) , XEXRFEHERFFT (TP=1, PP=1) ,
# (UEITEEEFIT (8 1 NPU SHEEERE ) Mm%,
# SEQ_LENGTH=4096 E5t&EF0) |4 ERE—, BRI ERIEAITE .

# DS E
DISTRIBUTED_ARGS="
--nproc_per_node $NPUS_PER_NODE \ # ST SAHES (5 NPU 82— )

--nnodes $NNODES \ # TBREE
--node_rank $NODE_RANK \ # HEiTHaHR
--master_addr $MASTER_ADDR \ # ET St
--master_port $MASTER_PORT # RO

# MEEEFRESH

OPTIMIZE_ARGS="
--use-flash-attn \ # {5 Flash Attention IEEENITE ( SHAERE )
--use-fused-rotary-pos-emb \ # (S EFITEIEsE (U ESRS ( RoPE)
--use-rotary-position-embeddings \ # ZFENEEEERIS ( Qwen ZXIA{EM RoPE )

--use-fused-swiglu \ # [FERMSETFITE Swiglu BUERE
--use-fused-rmsnorm \ # (FRAMSEFITE RMSNorm J3—1{t
--no-masked-softmax-fusion \ # AEhES SRR Softmax (R EFRAHEEL )

--use-distributed-optimizer \ # FERESHEE (BRERESE)

# JIFESH

TRAIN_ARGS="
--micro-batch-size 1\ # FMEIERRULR KRN (R NPU BORAME 1 NMERK )
--global-batch-size 16 \ # £FHRAI (8 N NPU * 1 * 2 #EERIA = 16)

--lr 1.25e-5\ # F3= (LoRA MFBEFEARINIZEIR)
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--Ir-decay-style cosine \ # FIXRZHH (REX=R )
--min-lr 1.25e-7 \ # BINFIR (ZRR)
--weight-decay 1e-1\ # NEZH (IENE, LoRA HUERNELIEK )
--lr-warmup-fraction 0.01 \ # ZFIRAGEE (1%HNEORMBTFRS )
--attention-dropout 0.0 \ # F=77 dropout ( HARNEEXALUEGEIINE )
--hidden-dropout 0.0 \ # BRWIE dropout (E L)
--clip-grad 1.0 \ # BEREEE (HLEEERIE)
--adam-beta1 0.9 \ # Adam {fi{t.28 betal &%,
--adam-beta2 0.95 \ # Adam {fi{(.2§ beta2 &%
—-initial-loss-scale 4096 \ # REEZRRIYIBIRKTERL
--seed 42 \ # FENFF (fRIESEI S )
--bf16 \ # {6/ BF16 REBEIIZL ( ABIFRIT)

—-train-iters ${TRAIN_ITERS} \  # Z3ll&&rE ( 2000 )
--seqg-length ${SEQ_LENGTH} \ # FHNKE (4096)
--no-shared-storage \ # NMERHZFE (BEDRGEEREEE)

# BEHTSH, AXLWIR 1, BREA
MODEL_PARALLEL_ARGS="
--tensor-model-parallel-size ${TP}\ # 3K&EF1TRN (1)
--pipeline-model-parallel-size ${PP} # FK&FiTAN (1)

# BRIEHSH

GPT_ARGS="
--use-mcore-models \ # {$1FH Megatron-Core RItERIZEH
--spec mindspeed_llm.tasks.models.spec.qwen3_spec layer_spec \ # Qwen3 BItEEIELE 14
--kv-channels 128 \ # K/V BERBEE (FREEX//ES7L#=2560/32=807
T SERIIED )
--gk-layernorm \ # ¥ Q/K i#4T LayerNorm ( Qwen BU4HE )

--tokenizer-name-or-path ${TOKENIZER_PATH} \ # £iagsi&iR
--max-position-embeddings ${SEQ LENGTH}\ # fAf{uZ#xA (4096 )

--num-layers 36 \ # EEIEH (Qwen3-4B K36 E2)
--hidden-size 2560 \ # BRSEEA/N (2560, XIN 4B SHE )
--ffn-hidden-size 9728 \ # FFN Fhja)=Ak/)\ (9728)
--num-attention-heads 32 \ # EENLE (32)

--tokenizer-type PretrainedFromHF \  # 9313128288 ( Hugging Face Fi)lIZ51a28 )
--make-vocab-size-divisible-by 1\  # ECERANEEEF ( Qwen RIEICEREIE )

--padded-vocab-size 151936 \ # 13CEFAKI (Qwen A9 tokenizer 15iCE )
--rotary-base 1000000 \ # ROPE R9EIE (1e6, Qwen R9%5E )
--disable-bias-linear \ # ZHEAMERE (Qwen TREIRLT )
--position-embedding-type rope \ # UEHRNZEE! (RoPE)

--normalization RMSNorm \ # 13— 5=, (RMSNorm )

--swiglu \ # BEEEREL (Swiglu)
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--attention-softmax-in-fp32 \ # 3EEJ7 Softmax £ FP32 AitE ((REEE )
--no-gradient-accumulation-fusion \  # FRESHEER (IEEEZE)
--group-query-attention \ # BASHEETTEN (GQA, Qwen3 AIFFIE)
--num-query-groups 8 \ # EEEHE (848, 32L/84H=43L/4AH)

# RS

DATA_ARGS="
--data-path $DATA_PATH \ # EEIREER (FRIEFEHY bin/idx 3215 )
--split 100,0,0 \ # I &5/BEIE R EEELE] (100%FET)IgR, FoBaIE/ i )

# BHE5EESH
OUTPUT_ARGS="
--load ${CKPT_LOAD_DIR} \ # INEF|IZEEINE
--save ${CKPT_SAVE_DIR} \ # REROA SRR
--log-interval 1\ # 81 0% REET
--save-interval ${TRAIN_ITERS} \ # iJlIZRE5RIRTFER ( 2000 XRI%(K )
--eval-interval ${TRAIN_ITERS} \ # JI&ELEHREEE (IXEE eval-iters=0 FRRA1EG )

-—eval-iters 0\ # AT
--no-load-optim \ # ANNEFIZRAIAAEEIRES ( MSLIIIZRUILEE )
--no-load-rng \ # ANNETU)ZRAOBEN RS ( EFRVIsA(LRENES )

# LoRA THAS#L

TUNE_ARGS="
--finetune \ # BRMERER (TIEmRIg )
--stage sft \ # HOREMER: MEEA (Supervised Fine-Tuning )

--is-instruction-dataset \  # tRICHUBEDIESHUIEE (FiRIESELE )
--tokenizer-not-use-fast \  # ZA~#FH Hugging Face RURIESIEZE (FESILEEL)

--prompt-type qwen \ # {EF Qwen BYIEMEMR ( #0<[im_start|>user 8= )
--variable-seg-lengths \ # SIFATRKEFS ( A58% padding RIEEKE )
--lora-r 16\ # LoRA 9%k (Fkitl/)\, S B/, FOA16)
--lora-alpha 32 \ # LoRA HIFEIIEF ( alpha=32, BEEIRN 2*r)
--lora-fusion \ # J3F LoRA RiE ( J8EIS)IlERE&F LoRAE )

--lora-target-modules linear_gkv linear_proj linear_fc1 linear_fc2 # LoRA B#rt&EiR

# EEREBH, --lora-r 16 #l--lora-alpha 32 #=4 LoRA RU{RREMEREA /N

# --lora-target-modules FSEXSHPLEAE IR LoRA: SEE IR QKV MR (linear_gkv )
# g2 (linear_proj ) . BUIRMLEHIFE (linear_fc1/2) , XLERHIAPRAEATEIR
# --prompt-type qwen FEFIMAIR Qwen RIESHI (WMAF / BIFEXSD ) 418,

# BRI A LESH MR T E,

# Bahane
torchrun $DISTRIBUTED_ARGS posttrain_gpt.py \

524
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$GPT_ARGS \

$DATA_ARGS \
$OUTPUT_ARGS \
$OPTIMIZE_ARGS \
$TRAIN_ARGS \
$TUNE_ARGS \
$MODEL_PARALLEL_ARGS \
--distributed-backend nccl \ # %G ( FE LLFRER HCCL, RIS )
| tee logs/tune_qwen3_4b_lora_ptd.log # HEimHZEISHE

1.5 BE

BEUEZERE, MURITEREEIERNE?

g (A transformers FEENIEAREY, ARHITIHIE, [EAT MindSpeed-LLM 124t TR
ﬁf_'v RRAUDHTES,

FEMIEIEIEA S S] ( HCIP-Al-Application Developer ) 18XAZE, HITIREIEIBIHE,

1 6 *H_LILJ\

REWMEAT Qwen3-4B 1T 7 H0AE, SEREE TMERE . REMNETH. HUEETH.
NERBDIE
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