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Heh “shell” AJAFHIAGBITED | 7 login TRNSSITEONATEREIATIRSRRZES ; &
data T3 REVER 5 1TE O AT B T HEEE HMAER LS,

“XENA” AIFTASEEE . Matlab. RStudio. Jupyter notebook. Jupter Lab FRX E N,
“XHEE JRETFEE. EfF. THEXMH.

FATNBAZ R R Jupyter Lab 351789, FRIAEERE “XE NN F” 6% Jupter Lab N, {B7EEIE
Jupter Lab N FZHI, TEIIE “shell” L jupyter, FERERLINEIE,

2. B& Conda

=] el Shell $H ) *EXmE [ 2ueE

B EEE— > ® hpco1_logino1

L TS

BB EHE T RiB1T FES SR E conda

FrA=1=|

# 1. FERFBIminiconda®id ;
wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux-x86 64.sh

# 2. REIBZHWHOMEE ® Fsoftware/miniconda3®, XNMNEFRERERIFEEGFTE, BTNRIRE ;
sh Miniconda3-latest-Linux-x86 64.sh -b -p ${HOME}/software/miniconda3

# 3. RERRYEEMURMREED, HEFEZEE
rm -f Miniconda3-latest-Linux-x86 64.sh

# 4. BFEBETEEB A~/ .bashrcXHd ; (TEXEIE, ANE~/.bashrcXHH)
export PATH=${HOME}/software/miniconda3/bin:$PATH

# 5. BHEFRSFHEBEWRITUTHS, BIEIS A conda &
source ~/.bashrc

# 6. REBTTERI
conda --version

Bl condalFRH L LE Jupyter

conda create -n tutorial@ python
conda activate tutorial®
pip install notebook jupyterlab

3. 8l Jupyter Lab N 52 dashboard ERY “XXE XMW A, mif “BIENA”, | “JupyterLab”, EE
HNHER, RER AN 4R, #HTolE,
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BIZRINEET “Running”, R “ER” #HA

:13 W Em =] e Shell HE [ xusE

REERSRH— X EI N

BY el=ERY Rl = RIS v 10sEEIRER ARSI
0 ETEmT A
R foi:: B WS FSHE B
£8 el

89 AIEERTES jupyterlab-20240920-124106 jupyterlab 2024-09-20 12:41:21 RUNNING 59:55

£ XSCOW ¥&_E5E1T Tutorial 0
1. RIS B

wget https://www.pkuscow.com/tutorial/scow/tutorial.tar.gz
tar -xzf tutorial.tar.gz

2. 3517 Tutorial 0

TEFR FEBVEFEX T tutorial/Tutorial0_hello_world/tutorial0_hello_world.ipynb X, RIUAFEIX
458 markdown EJTHEH] python XIBETTI®, ABRMMREIEIEPRITIEG, “Cul + Enter” AIBITERIT
#%, markdown TEXS{TERCEIERMMER, python RTE FARIHEER, IE | ERENEANRERS
BFAARE

Hello World

158 B850 i 17T

BXZ 5 yingliclaire@pku.edu.cn; L.tingting@pku.edu.cn

Tutorial ZFFNXEEo={T =AY hello world 7%,
python {5

print(“Hello World")
v/ 00s

s,
A




3. Jupyter Lab FRERHNIT

BRT 7£ SCOW HRfEA shell 9}, ERILUEA Jupyter Lab 2SR B 1T IR,

File Edit View Run Kernel Tabs Settings Help

7 Launcher +

|E Notebook

Python 3
(ipykernel)

2. Console

(g

Python 3
(ipykernel)

Other

-

Terminal Markdown File Python File

PR S RBRE

oD, BENER B TR EL REFM®ET ¢
o ¥UE /lustre/public/tutorial/data
o IREY /lustre/public/tutorial/models
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Pytorch Efil

o Tutoriall: I FNE X — B L EA R INEER S EEFZEMEFAROENH, HERNEE
+ EB17EM,

cv %
o Tutorial2: @I MNISTEIEE M — M HIER/ NI B ECNNWE B RERACNNFITEIR D XM EER
o

o Tutorial3: SSFRN AMAKFEE REAARBBIBEENZ FH1T, XEBDEAZELAIResNet50LE
MImageNetBIEE, BRESZKEF LEHITHEGRDEES,

RIREIE X

o Tutoriald: &3 7E SCOW F & L5517 bge-m3 #RE, B/~ embedding 2B IHEIR(ESS,
o Tutorial5: 7 SCOW & _£iB1T bge-reranker-v2-m3,

o Tutorial6: &3 Qwen2-7B-Instruct {2, BRARBRBEAHIE, WA, &FHo

o Tutorial7: Qwen2-72B-Instruct-GPTQ-Int4 {E B AYH#EIR

o Tutorial8: £ % K &+ _E551T Qwen2-72B-Instruct {25!,

o Tutorial9: stable-diffusion-3-medium XEEE55, &1d prompt IR REMTNVEIE o

1R B8 w3T0T
BXZR A= yingliclaire@pku.edu.cn; Ltingting@pku.edu.cn

M #3135 (cly2412307718@stu.pku.edu.cn) [EF5ER


file:///home/dev/tutorial/release_web/Tutorial1_regression/tutorial1_regression.html
file:///home/dev/tutorial/release_web/Tutorial2_classification/tutorial2_classification.html
file:///home/dev/tutorial/release_web/Tutorial3_CV/tutorial3_CV.html
file:///home/dev/tutorial/release_web/Tutorial4_bge-m3/tutorial4_bge-m3.html
file:///home/dev/tutorial/release_web/Tutorial5_bge-reranker-v2-m3/tutorial5_bge-reranker-v2-m3.html
file:///home/dev/tutorial/release_web/Tutorial6_Qwen2-7B-Instruct/tutorial6_qwen2_7b.html
file:///home/dev/tutorial/release_web/Tutorial7_Qwen2-72B-Instruct-GPTQ-Int4/tutorial7_qwen2-72b-int4.html
file:///home/dev/tutorial/release_web/Tutorial8_Qwen2-72B-Instruct/tutorial8_Qwen2-72B-Instruct.html
file:///home/dev/tutorial/release_web/Tutorial9_stable-diffusion-3-medium/tutorial9_stable_diffusion.html

TutorialO: Hello World

RHEFZTITE LAY hello world &34,

print("Hello World")
Hello World

5 B8, 17T
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Tutoriall: BN

TEEET kaggle BNTUNRZE X—E R XA R RUNFAGERAEERRE M AR

o

.H.

DT HKELI
1. FIRRESNARE
2. PEHTITARNHS
2.1 BEMNEAN TR IE
2.2 MM
2.3 5 51T AR

1. IMRRESNACE

BAREEMNS ST EZcondalfiE:

conda create -n tutoriall python=3.9

conda activate tutoriall

pip install notebook jupyterlab torch==2.1.0 numpy==1.26.4
matplotlib==3.8.4 pandas==2.2.2 scikit-learn==1.5.0

( pytorch lRAFH S cuda AR, HEEBRAIMFMEL © https://pytorch.org/get-
started/previous-versions , &id nvidia-smi S AIEE cuda hrA)

SRIERE)upyterLabiZFl, CondalfiB4 EEE tutoriall , BEHSREEINEL4DCPU
#iho SIENARE, #AMBHITHANHE,

CUDA Version: 12.1; Torch Version: 2.3.1
2. PHITITAX G
2.1 BUETNALIE

ERELIRERRS, XEFERIE kaggle BMTUNZZFRINIGEIES, EREEAILIE
o, BARERTHERINFE, FEEHBUED RIIGEMNIXEREB .

SEIOPRFAEKEE: train.csv

import pandas as pd
import numpy as np


https://www.kaggle.com/competitions/house-prices-advanced-regression-techniques
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions
https://www.kaggle.com/competitions/house-prices-advanced-regression-techniques/data
file:///home/dev/tutorial/Tutorial1_regression/data/train.csv

from sklearn.model selection import train test split
from sklearn.preprocessing import StandardScaler
import torch

# BEERHHE
# VAR _PLACEHOLDER
data = pd.read csv('./data/train.csv')

# EIEE—INEE
data = data.iloc[:, 1:]

# HIREEEETBIHIE
numeric features = data.select dtypes(include=[np.number])

# LFERRI(E
numeric features.fillna(numeric features.mean(), inplace=True)

# FEFUHBEIREE
X numeric features.drop('SalePrice', axis=1).values
y = numeric_ features['SalePrice'].values

# IR EIE TG ER A5
X train, X test, y train, y test = train test split(X, y, test size=0.2, rar

# PR EILHHIE

scaler = StandardScaler()

X train = scaler.fit transform(X train)
X test = scaler.transform(X test)

# FEHAtorchikE

X train = torch.tensor(X train, dtype=torch.float32)

X test = torch.tensor(X test, dtype=torch.float32)

y train = torch.tensor(y train.reshape(-1, 1), dtype=torch.float32)
y test = torch.tensor(y test.reshape(-1, 1), dtype=torch.float32)

2.2 MEEIREY
ER—NREEEN relu BERIEHTA, BEROMETLBIESR Net 2RTI,

import torch.nn as nn

class Net(nn.Module):
def init (self, input features):
super(Net, self). init ()
self.fcl nn.Linear(input features, 128)
self.fc2 = nn.Linear (128, 1)
self.relu = nn.RelLU()

def forward(self, x):
x = self.relu(self.fcl(x))
x = self.fc2(x) # [EIESFHEHEZHHK
return x

2.3 lIZr517HE



BHTFENZENEREXR, TMEFUNE S ERNEIZE EEMENTL, PRUERTERNIT
LB -

1 n
- 1 . —loow.)?
- ) (logy; —log§;)

i=1

SRR B S SR BRI X B

from torch.utils.data import Dataloader, TensorDataset

# BHRE
learning rate, weight decay, epochs, batch size = 0.1, 5, 100, 32

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

# LHIERE
model = Net(X train.shape[l]).to(device)

# IR
criterion = nn.MSELoss()

# L1L&s

optimizer

torch.optim.Adam(model.parameters(), lr= learning rate, weight c

# loss
def score(model, X, y):
pred = torch.clamp(model(X), 1, float('inf'))
score = torch.sqrt(criterion(torch.log(pred), torch.log(y)))

return score.item()

# GRE
train dataset = TensorDataset(X train, y train)
train loader = DatalLoader(train dataset, batch size=batch size, shuffle=True

train 1s, test ls = [], []
for epoch in range(epochs):
model.train()
for inputs, targets in train loader:
inputs, targets = inputs.to(device), targets.to(device)

# BIEIEHE
outputs = model(inputs)
loss = criterion(outputs, targets)

# RIEEFERIE
optimizer.zero grad()
loss.backward()
optimizer.step()

# EEEL
model.eval()



with torch.no grad

():

train ls.append(score(model, X train, y train))
test ls.append(score(model, X test, y test))

from matplotlib import pyplot as plt
from matplotlib inline import backend inline

backend inline.set matplotlib formats('svg"')

plt.rcParams['figure.figsize'] = (4, 3)

plt.
plt.

plt
plt
plt
plt

plt
plt

plot(list(range(l, epochs + 1)), train 1s,
plot(list(range(l, epochs + 1)), test ls,
.Xlabel("Epoch")
.ylabel("Score")
.yscale('log")
.x1lim([1, epochs])

.legend()
.grid()

<matplotlib.legend.Legend at 0x7fefdf252430>

100 |

Score

— train
- == test

. - -

5 B3, 17T
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Tutorial2: B&49 31

AT EERTEACNNHTEGDENEERES, EAMNISTEIEEN —MIRR/NHIE S
CNNR&,

PUTIE KL -
1. KEBRES N ACIE
2. PEHTITARNHS
2.1 BEMNEAN TR IE
2.2 X CNN #&8Y

2.3 JIRE G

1. IMRRESNACE

BAREEMNS ST EZcondalfiE:

conda create -n tutorial2 python=3.9

conda activate tutorial2

pip install notebook jupyterlab numpy==1.26.4 matplotlib==3.8.4
pip install torch==1.13.0+cull6 torchvision==0.14.0+cull6
torchaudio==0.13.0 --extra-index-url
https://download.pytorch.org/whl/cull6

( pytorch lRAFES cuda RAXMRZ, EEBRAXMMEL © https://pytorch.org/get-

started/previous-versions , i&d nvidia-smi 88 R]EE cuda hRAS)

AlEtIZ)upyterLabiZf, Condaifizd iEEE tutorial2 , BEHEIRN1ITGPU, 6
RS, AR RBHITHARN .

CUDA Version: 12.1; Torch Version: 2.3.1
2. PHBITANH

2.1 BUETNANE
MNIST E— M FEHFHIEE, G877 HFORIMREER K.

star -xzf data.tar.gz


https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

import torchvision.transforms as transforms
import torchvision.datasets as datasets

# EXHIEFZE TV Fr
transform = transforms.Compose( [
transforms.ToTensor(), # JF7E&RZHN PyTorch ifE
transforms.Normalize((0.5,), (0.5,)) # #r &1t (#180.5, #7£Z£0.5)
1)

# PIEGIILEEFT i 5
train dataset = datasets.MNIST('./data', train=True, transform=transform)
test dataset = datasets.MNIST('./data', train=False, transform=transform)

2.2 X CNN &8

import torch.nn as nn

class CNN(nn.Module):
def init (self):

super (CNN, self). init ()
self.convl = nn.Conv2d(1l, 16, kernel size=3, padding=1) # ZHE.#HA
self.conv2 = nn.Conv2d(16, 32, kernel size=3, padding=1)
self.mp = nn.MaxPool2d(kernel size=2, stride=2) # #1LZE  HFE/ 1A
self.fcl nn.Linear(32 * 7 * 7, 128)
self.fc2 nn.Linear (128, 10)
self.relu = nn.ReLU()

def forward(self, x):

= self.relu(self.mp(self.convl(x))
= self.relu(self.mp(self.conv2(x))
= x.view(x.size(0), -1) # EF
self.relu(self.fcl(x))
self.fc2(x)

return x

2.3 YR 5 G

FERRAZRAIT(ETE V100 B+ EFELY 6 min

)
)

X X X X X
|

from torch.utils.data import Dataloader
import torch

import time

from datetime import timedelta

# BHORE

learning rate, epochs, batch size = 0.001, 20, 64

device = torch.device('cuda' if torch.cuda.is available() else 'cpu')
print("Using device:", device)

# SLAIEER
model = CNN().to(device)



# L

criterion = nn.CrossEntropyLoss()
# 1L1E&S
optimizer = torch.optim.Adam(model.parameters(), lr= learning rate)
# GBI
def accuracy(model, data loader, device):
total = 0

correct = 0
model.eval()
for X, y in data loader:
X, y = X.to(device), y.to(device)
outputs = model(X)
_, predicted = torch.max(outputs.data, 1)
total += y.size(0)
correct += (predicted == y).sum().item()

return 100 * correct / total

# HIEES
train loader = Dataloader(dataset=train dataset, batch size=batch size, shuf
test loader = DatalLoader(dataset=test dataset, batch size=batch size, shuffl

# GEE

train ls = []

train_acc, test acc = [], []

for epoch in range(epochs):
start _time = time.time()
model.train()
total loss = 0

for X, y in train loader:
X, y = X.to(device), y.to(device)

# BUAIEHE
outputs = model(X)
loss = criterion(outputs, vy)

# REIEERLE
optimizer.zero grad()
loss.backward()
optimizer.step()

# loss iOR

total loss += loss.item()
average loss = total loss / len(train_loader)
train ls.append(average loss)

# BRETE

with torch.no grad():
train_acc.append(accuracy(model, train loader, device))
test acc.append(accuracy(model, test loader, device))

# 11Hf



end time

print(f"{epoch}/{epochs}: accuracy: {test acc[-11} | time consuming: {ti

time.time()

Using device: cuda

0/20:
1/20:
2/20:
3/20:
4/20:
5/20:
6/20:
7/20:
8/20:
9/20:

accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:

10/20:
11/20:
12/20:
13/20:
14/20:
15/20:
16/20:
17/20:
18/20:
19/20:

MZIIEFR Loss —EE T, ARIIGPRBEEAET] 99% BERE, KR @EISHRE
MINGIEFHITHIEEIR, CNNIYIZRMNISTHIRSER ARSI A LUH—F 1R o

accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:
accuracy:

98.
98
98.
98.
98.
98.
99.
99.
98.
98.

99

98

99

98.
99.
99.
99.
98.
99.
99.

07 |

.48 |

69 |
94 |
99 |

time
time
time
time
time

consuming:
consuming:
consuming:
consuming:
consuming:

7 | time consuming:
03 | time consuming:
04 | time consuming:
9 | time consuming:
94 | time consuming:
.17 | time consuming: 0:00:17.779486

.67 | time consuming:

.0 | time consuming:

97
06
11
16
88
01
13

time
time
time
time
time
time
time

consuming:
consuming:
consuming:
consuming:
consuming:
consuming:
consuming:

import matplotlib.pyplot as plt

from matplotlib inline import backend inline

0:00
0:00
0:00
0:00
0:00

:20.484834
:17.870257
:17.827839
:17.885543
:18.206810

0:00:18.379300

0:00
0:00

:18.142421
:17.860128

0:00:17.888026

0:00

:18.103130

0:00:18.168736

0:00:17.885525

[cNoNoNoNoNO]

0:

:00:
:00:
:00:
:00:
:00:
:00:
00:

backend inline.set matplotlib formats('svg"')

plt.rcParams['figure.figsize'] = (4, 3)

fig, axl = plt.subplots()

# loss
plot(list(range(1l, epochs + 1)), train 1s,

axl.
axl.
axl.
axl.
axl.
axl.

set xlabel('Epoch"')

set ylabel('Loss', color='b")
tick params(axis='y', labelcolor='b")
set yscale('log"')
set xlim([1, epochs])

# Accuracy
axl.twinx()

ax2
ax2
ax2
ax2
ax2

fig

<matplotlib.legend.Legend at 0x7f5cd07636d0>

.legend()

color="'

r')

18.
.851521
17.
17.
17.
.837890
17.

17

17

.plot(list(range(1l, epochs + 1)), train acc,
.plot(list(range(1l, epochs + 1)), test acc,
.set _ylabel('Accuracy (%)
.tick params(axis='y', labelcolor='r")

084002
829083
777250
824750

837298

'b-', label='train Loss"')
'r-', label='train accuracy'
'r--', label='test accuracy')



Loss

—— train Loss
train accuracy
—-=—- test accuracy

1071 4
] - 99.5

- 99.0

Accuracy (%)

1072 4
] - 98.5

T T T B 980
5 10 15 20
Epoch

((G=HE-2 A2

BEZR A yingliclaire@pku.edu.cn; |.tingting@pku.edu.cn



Tutorial3: B&93E2

AUEREERTERALGRIIGTR, £AResNet50i/lZkimageNetiESR, EZREF L
BH1To

DT HKELI
1. FIRRESNARE
2. PEHTITARNHS
2.1 BEMNEAN TR IE
2.2 1REY
2.3 YIKE TG
2.4 MNEHEE

ImageNet @— PMAEMMGEEIERE, HENBRAFMNZET K (Fei-Fei Li) BIRREFANTF
200946, ImageNet@E 7100051211120 5 KIIKE R, UKRSHKEIEE R,

AIEEIHMNATEER (/lustre/public/tutorial/data/imagenet) /il ImageNet #iE

£, MELAHEBRAEE, WEM ImageNet EMBTTFE © https://image-net.org

(BiVER tmux TE#ITHIETH. tmux (Terminal Multiplexer) 28— ik & A28,
ERTFRAFRFE—TRE—LKHIEPTETZSIMRIERTE, FRENKIERIUZERERYE 8t
RETAMETERE, JEREAEETIFNEEKNIELGITIES. X T tmux NEEMNE
£%E | https://tmuxcheatsheet.com/how-to-install-tmux ; fEREE :
https://tmuxcheatsheet.com)

1. IMELRESNARE

BAERME G STTREIEcondaifik:

conda create -n tutorial3 python=3.9

conda activate tutorial3

pip install notebook jupyterlab numpy==1.26.4 matplotlib==3.8.4
conda install pytorch torchvision torchaudio accelerate pytorch-
cuda=12.1 -c pytorch -c nvidia

( pytorch lFRAFEE cuda RAIIN, BEBIMRAIIN ML : https://pytorch.org/get-

started/previous-versions , 3&id nvidia-smi 85 RIEZE cuda hRA)

REEIEJupyterLabizA, Condaifif% 1FEE tutorial3 , EHZEIFEN21GPU, B
NARE, #ARNBHFITHAR .


https://image-net.org/
https://tmuxcheatsheet.com/how-to-install-tmux
https://tmuxcheatsheet.com)/
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

CUDA Version: 12.1; Torch Version: 2.3.1
2. BHBITANH

2.1 BT IE

import torchvision.transforms as transforms
import torchvision.datasets as datasets

# HIETILLEE

train transforms = transforms.Compose( [
transforms.RandomResizedCrop(224), # REHIZEIHIFEN 224x224
transforms.RandomHorizontalFlip(), # [fEVIKFEIZ
transforms.RandomRotation(10), # KE#IEE: 10 /Z
transforms.ColorJitter(brightness=0.2, contrast=0.2, saturation=0.2, hue
transforms.ToTensor(),
transforms.Normalize(mean=[0.485, 0.456, 0.406], std=[0.229, 0.224, 0.2z

1)

val transforms = transforms.Compose([

transforms.Resize(256), # ZE%7 256 (%

transforms.CenterCrop(224), # FUD#EF| 224x224

transforms.ToTensor(),

transforms.Normalize(mean=[0.485, 0.456, 0.406], std=[0.229, 0.224, 0.2z
1)

# POEIGEERT 5
# VAR _PLACEHOLDER
train dataset = datasets.ImageFolder(root='/lustre/public/tutorial/data/imac
val dataset = datasets.ImageFolder(root='/lustre/public/tutorial/data/imager

2.2 1RE

ResNet @HAIENETF 2015 FRENMLLEN, ResNetEFEEMENEHEEBMISE
&, MZENIEERTNZm, XBEHRIMERBZEPyTorchB®HIResNet-501# 8!,

import torch
import torchvision.models as models

# JIEKZZIFGET ResNet-50 123
model = models.resnet50() # FEHFI4%IVE

2.3 YIZRE 1T E

RINBEES+LHTII5, XERNEMHEFHKALOOE .
RSB R IR T S SRR, MRS
SERBRIFAIFEREL 13 h



TERARNAEREEE GPU LI, FHRIFHENMNZRIFHIEEELRN GPU B &,

XEXRLM T —EERNRHMNZE, JRTIHINNESES.

# AL

# GBI

def accuracy(model, data loader, devices, topk=(1l, )):
model.eval()
total = 0
correct = {k: 0 for k in topk}

with torch.no grad():
for X, y in data loader:
X, y = X.to(devices[0]), y.to(devices[0])
outputs = model(X)

_, predicted = outputs.topk(max(topk), dim=1, largest=True, sort

correct k = (predicted == y.view(-1, 1).expand as(predicted))

total += y.size(0)
for k in topk:
correct[k] += correct k[:, :k].float().sum().item()

return {f'top-{k}': 100 * correct[k] / total for k in topk}

# gz
def train(model, train loader, loss, optimizer, devices):
model.train()

loss list []
time load = log time()
time train = log time()

data iter = iter(train loader)
count = 0
while True:
# IEEHE
try:
time load.start()
X, y = next(data iter)
X, y = X.to(devices[0]), y.to(devices[0])
time load.stop()

count += 1
except StopIteration:
break
# %

time train.start()
outputs = model(X)

1 = loss(outputs, vy)
optimizer.zero grad()
1.backward ()
optimizer.step()



time train.stop()

# loss 1R
loss list.append(l.item())

# Wt ER D 7E GPU _EEEEEEGIFEFER, WRT X0 epoch HEIRTINIGIFE, 1t
if (count > 0) and (count % 1000 == 0):
average load time = sum(time load.times[-1000:]) / 1000
average train time = sum(time train.times[-1000:]) / 1000
average loss = sum(loss list[-1000:]) / 1000
print(f"batch: {count} | batch loss: {average loss} | batch loac

average loss = sum(loss list) / len(loss list)

return average loss, time load.sum(), time train.sum()

# itAtEs
import time
from datetime import timedelta

class log time():
" ERE TR R
def init (self):
self.times = []
self.beg = None
self.end = None

def start(self):
# FFE&11ES
self.beg = time.time()

def stop(self):
# 1RLLItET
self.end = time.time()
self.times.append(self.end - self.beg)

def avg(self):
# FHEATK
return sum(self.times) / len(self.times)

def sum(self):
# S
return sum(self.times)

# TEICRMELE

import matplotlib.pyplot as plt

from matplotlib inline import backend inline
from IPython import display

class log process:
"G AR AL H HEE
def init (self, epochs, figsize=(4, 3)):
backend inline.set matplotlib formats('svg"')
self.epochs = epochs
self.fig, self.axl = plt.subplots(figsize=figsize)



self.ax2 = self.axl.twinx()
self.epochs = epochs
self.train ls = []
self.test acc = []

def update(self, epoch, average loss, test acc):
"R ERPRIISIE R ESER
self.train 1ls.append(average loss)
self.test acc.append(test acc)

# JERREBIHBIANE

self.axl.cla()
self.ax2.cla()

# REIRK

self.axl.plot(list(range(1l, epoch + 2)), self.train 1s,
self.axl.set xlabel('Epoch')

self.axl.set ylabel('Train Loss', color='b")
self.axl.tick params(axis='y', labelcolor='b")
#self.axl.set yscale('log')

self.axl.set xlim([1, self.epochs])

# LRFVEHE

self.ax2.plot(list(range(1l, epoch + 2)), self.test acc,
#self.ax2.set ylabel('Test Accuracy (%)', color='r")
self.ax2.tick params(axis='y', labelcolor='r")
self.fig.legend(loc="'upper right")

display.display(self.fig)
display.clear output(wait=True)

WRiZ 12

# I FE

from torch.utils.data import Dataloader
import torch.nn as nn
import os

# BHORE

epochs, batch size, gpu n = 20, 256, 2

learning rate, momentum, weight decay = 0.1, 0.9, le-4
topk = (1, 5)

show top k =5

# &BEF GPU #E
gpu_total = torch.cuda.device count()
if gpu total < gpu n or gpu total < 1:

'b-', labels=

"r--', label

raise ValueError(f"Value gpu n should <= {gpu total} and gpu total shoul

# 15EZGCPUII%
model = models.resnet50()
devices = [torch.device(f'cuda:{i}') for i in range(gpu total)]

model = nn.DataParallel(model, device ids=devices) # 75F@&H 1T E@EHHIGPU



model.to(devices[0]) # BiEA/7E 185 |

# IAKEE
loss = nn.CrossEntropylLoss().to(devices[0]) # REXHEFLIRE L

# L1EZS
optimizer = torch.optim.SGD(model.parameters(), lr=learning rate, momentum=n

# FIRIGRAE
scheduler = torch.optim.lr scheduler.StepLR(optimizer, step size=5, gamma=0.

# HIE K
train loader = DatalLoader(train dataset, batch size=batch size, shuffle=True
val loader = DatalLoader(val dataset, batch size=batch size, shuffle=False, r

# FIGIBIF

train ls = []

train time = []

load time = []

val time = log time()

train process = log process(epochs, figsize=(4, 3))
for epoch in range(epochs):

# %

batch average loss, epoch load time, epoch train time = train(model, trec
train ls.append(batch average loss/batch size)

load time.append(epoch load time)

train_ time.append(epoch train time)

# IR

val time.start()

accuracy dict = accuracy(model, val loader, devices, topk=topk)
val time.stop()

# BEFIE
scheduler.step()

# BETHBML

average loss = sum(train 1ls)/len(train 1s)

average load time = timedelta(seconds=sum(load time)/len(load time))
average train time = timedelta(seconds=sum(train time)/len(train time))
average val time = timedelta(seconds=val time.avg())

print(f"loss: {average loss} | test accuracy: {accuracy dict} | load tin

train process.update(epoch, average loss, accuracy dict[f'top-{show top_

# RFIRZE
os.makedirs('./modles', exist ok=True)
torch.save(model.state dict(), f'./modles/resnet50 epoch {epoch+1}.pth')

batch: 1000 | batch loss: 3.147843108892441 | batch load time: 0.36832323312
7594 | batch train time: 0.09844980454444885

batch: 2000 | batch loss: 3.112295998573303 | batch load time: 0.36611182928
08533 | batch train time: 0.08506760716438294



—— train Loss
——- test accuracy
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2.4 MNEIEE
2 EETLA AR R S S § ERALIL AL

import torch
import torchvision.models as models

# FLHRE— 1S ZFIRFXEFEICEIHIR B 5
model = models.resnet50(pretrained=False)

# WEZBIRFHIIE
state dict = torch.load(f'./modles/resnet50 epoch {epoch+1}.pth')
model.load state dict({k.replace('module.',''):v for k,v in state dict.items

5&: 23, T7T

Btx A yingliclaire@pku.edu.cn; |.tingting@pku.edu.cn



Tutorial4: Bge Embedding

AT EEEA bge-m3 RELHAFHNEERT, HIHEQOFHENXELUE,
DUTILE FEM
1. IMRRERESNALIE
2. FHIRE
3. REREEA
3.1 WERR
3.2 HEMEER
3.3 ZMENREK

3.4 MNARIE XARUE

1. IMELRESNARE

BAREEMNGSITHEIEcondaifiE:

conda create -n tutorial4 python=3.9

conda activate tutorial4

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c
pytorch -c nvidia

pip install peft numpy==1.26.4 matplotlib==3.8.4 ipykernel==6.29.5
transformers==4.42.4

( pytorch IRAFES cuda RAXR, HEEBRAF ML © https://pytorch.org/get-
started/previous-versions , i&id nvidia-smi (85 A]EE cuda hRA)

AEtIE upyterLabiZF, Condaififi% EEE tutoriald , FEHHEIREINEA1KGPU
51T, BIEN ARG, #ANBHITHARX 4,

CUDA Version: 12.1; Torch Version: 2.3.1

2. TEIRE
BIEKMBaS1TH THRE, aaPiTAERE SR ARRERS %,

# WIRXTFEHREFE, BIXEFEERF:
cp -r /lustre/public/tutorial/models/models--BAAI--bge-m3/ ./

# BNEBTTH


https://huggingface.co/BAAI/bge-m3
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

export HF _ENDPOINT=https://hf-mirror.com

huggingface-cli download --resume-download BAAI/bge-m3 --local-dir
models--BAAI--bge-m3

GEiER tmux TEFTHIETH. tmux (Terminal Multiplexer) 8— ik & 28,
EAFAFE—TE—LKERNEPSITZSINELIERIE, FEHENETUERFERIET B
REFMEREE, FEEEEEIENREKNEEITNES. XTF tmux HEEMNA
BZ | https://tmuxcheatsheet.com/how-to-install-tmux ; ER&SZE :
https://tmuxcheatsheet.com)

3. REER

f£data shell 17 :

pip install -U FlagEmbedding

3.1 FARKER

WENRERESE. BRNAERTXAYE, MXARARELSNREZEEF, sEBHiE
BXARLE, EEREEAESHIE (NLP) ESHRIEMERME REXXR. BT FAR
=

from FlagEmbedding import BGEM3FlagModel

# EERAKE

# VAR _PLACEHOLDER

model = BGEM3FlagModel('models--BAAI--bge-m3"',
use fpl6e=True)

# fFitBRYaF
sentences 1
sentences 2

["What is BGE M37?", "Defination of BM25"]
["BGE M3 is an embedding model supporting dense retrieval, lex
"BM25 is a bag-of-words retrieval function that ranks a set c

# 112 Embedding
embeddings 1 = model.encode(sentences 1,
batch size=12,
max_length=8192,
)['dense vecs']
embeddings 2 = model.encode(sentences 2)['dense vecs']

# IFEELE

similarity = embeddings 1 @ embeddings 2.T
print(similarity)

# BRIVIZE !

# [[0.6265, 0.3477], [0.3499, 0.678 ]]

3.2 B


https://tmuxcheatsheet.com/how-to-install-tmux
https://tmuxcheatsheet.com)/

WO RERAS%E. BRNEERTXA, HRPASOFLEENE, HitENES, 5TH#
B, SEREEXAMXBIRTE, BT AR,

from FlagEmbedding import BGEM3FlagModel

# EEIERYLTE
# VAR _PLACEHOLDER
model = BGEM3FlagModel('models--BAAI--bge-m3', use fpl6=True)

# fFitBRYEF
sentences 1
sentences 2

["What is BGE M3?", "Defination of BM25"]
["BGE M3 is an embedding model supporting dense retrieval, lex
"BM25 is a bag-of-words retrieval function that ranks a set c

# Bd lexical mathcing 11+E1ELE
output 1 = model.encode(sentences 1, return dense=True, return sparse=True,
output 2 = model.encode(sentences 2, return dense=True, return sparse=True,

lexical scores = model.compute lexical matching score(output 1['lexical weic
print(lexical scores)

# 0.19554901123046875
print(model.compute lexical matching score(output 1['lexical weights'][0], c
# 0.0

# BEHT token BY weight &
print(model.convert id to token(output 1['lexical weights']))

# [{'What': 0.08356, 'is': 0.0814, 'B': 0.1296, 'GE': 0.252, 'M': 0.1702, ':
# {'De': 0.05005, 'fin': 0.1368, 'ation': 0.04498, 'of': 0.0633, 'BM': 0.2f

3.3 ZMENR

ZTRENRE—MEGH A, S8 T7THENBRRLRINR, FAZSTRERKT—IXXHE
HEM, BT FANRE.

from FlagEmbedding import BGEM3FlagModel

# EERBEE
# VAR _PLACEHOLDER
model = BGEM3FlagModel('models--BAAI--bge-m3', use fpl6=True)

# FiEH9TF

sentences 1 = ["What is BGE M3?", "Defination of BM25"]

sentences 2 = ["BGE M3 is an embedding model supporting dense retrieval, lex
"BM25 is a bag-of-words retrieval function that ranks a set ¢

# 81 colbert i+EELE
output 1 = model.encode(sentences 1, return dense=True, return sparse=True,
output 2 = model.encode(sentences 2, return dense=True, return sparse=True,

print(model.colbert score(output 1['colbert vecs'][0], output 2['colbert vec
print(model.colbert score(output 1['colbert vecs'][0], output 2['colbert vec
# 0.7797
# 0.4620



3.4 MAGEXARLE
B = AR RAI LTI -

from FlagEmbedding import BGEM3FlagModel

# EERBERE
# VAR _PLACEHOLDER
model = BGEM3FlagModel('models--BAAI--bge-m3', use fpl6=True)

# fritBRYaF
sentences 1
sentences 2

["What is BGE M3?", "Defination of BM25"]
["BGE M3 is an embedding model supporting dense retrieval, lex
"BM25 is a bag-of-words retrieval function that ranks a set c

sentence pairs = [[i,j] for i in sentences 1 for j in sentences 2]

# ITEEEELE
# w[O]*dense score + w[l]*sparse score + w[2]*colbert score
print(model.compute score(sentence pairs,

max_passage length=128,

weights for different modes=[0.4, 0.2, 0.4]))

F&: 23, 17T

BB A yingliclaire@pku.edu.cn; |.tingting@pku.edu.cn



Tutorial5: bge-reranker-v2-m3

AT EERTER bge-reranker-v2-m3 #E K+ EIE S HUERN RIS,
AT REM -
1. IMER RSN ACIE
2. THIRE
3. IREMERA
3.1 i@i¥ FlagEmbedding i&fT
3.2 3&id Huggingface Transformer i&1T

reranker {8 cross similarity §Ei'|'§ﬂﬁ/\’j¥ﬂ’]$ﬁ1uf§, RN FHEBERIRE A
A, 5 embedding AEMELELEREITERE, ERXNIBE G EIFVIERE,

1. IMRRES N AL

BAREEMN S STPREZcondaifiE:

conda create -n tutorial5 python=3.9

conda activate tutorial5

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c
pytorch -c nvidia

pip install notebook jupyterlab peft numpy==1.26.4
matplotlib==3.8.4 transformers==4.42.4

( pytorch FRAZES cuda hRAMR, EEFRAIM MM © https://pytorch.org/get-
started/previous-versions , i&d nvidia-smi @B RIEE cuda hRA)

REEIEJupyterLabizA, CondalfiE% iFEE tutorials , BHEFEN1ITGPU, B2
NG, #ARNBHITHAR S

CUDA Version: 12.1; Torch Version: 2.3.1

2. TEIEE

BBV HITHHIT, RRITIETE SR X GFRTERIX %,

# WIRUTFHRFE, AXKEEZF:

cp -r /lustre/public/tutorial/models/models--BAAI--bge-reranker-v2-
m3/ ./

# ZHEEITFE -


https://huggingface.co/BAAI/bge-reranker-v2-m3
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

export HF _ENDPOINT=https://hf-mirror.com

huggingface-cli download --resume-download BAAI/bge-reranker-v2-m3
--local-dir models--BAAI--bge-reranker-v2-m3

GEiER tmux TEFTHIETH. tmux (Terminal Multiplexer) 8— ik & 28,
ERTFRAFE—TRE—LKHIEPETZSMRiERTE, FERENKIERIUERERIE 8
RN ERERE, EEEEERETENEEKMNELETTHNES. X T tmux NEENNE
BZ | https://tmuxcheatsheet.com/how-to-install-tmux ; ER&SZE :
https://tmuxcheatsheet.com)

3. REER

3.1 :@3d FlagEmbedding 517
M FlagEmbedding, it& cross similarity

7fdata shell #1117, &% FlagEmbedding & :

pip install -U FlagEmbedding
ZElE, ST FAHR !

from FlagEmbedding import FlagReranker

# EERBKRE
# VAR _PLACEHOLDER
reranker = FlagReranker('models--BAAI--bge-reranker-v2-m3', use fpl6=True)

# IFEELE
score = reranker.compute score(['query', 'passage'l, normalize=True)
print(score) # 0.003497010252573502

scores = reranker.compute score([['what is panda?', 'hi'], ['what is panda?'
print(scores) # [0.00027803096387751553, 0.9948403768236574]

3.2 i@ Huggingface Transformer i&fT

& FE R Huggingface Transformer WAILUABERR!, BT FAHRE !

import torch
from transformers import AutoModelForSequenceClassification, AutoTokenizer

# EERAKE
# VAR _PLACEHOLDER
modle path = 'models--BAAI--bge-reranker-v2-m3'

# MR 1585

tokenizer = AutoTokenizer.from pretrained(modle path)

model = AutoModelForSequenceClassification.from pretrained(modle path)
model.eval()


https://tmuxcheatsheet.com/how-to-install-tmux
https://tmuxcheatsheet.com)/

# IBREB)BEF
print(torch.cuda.is available())

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

# IrERLE

pairs = [['what is panda?', 'hi'], ['what is panda?', 'The giant panda (AiltL
with torch.no grad():

inputs = tokenizer(pairs, padding=True, truncation=True, return tensors=

# IFHIAZIERIEIGPU
inputs = {key: value.to(device) for key, value in inputs.items()}

scores = model (**inputs, return dict=True).logits.view(-1, ).float()
print(scores)

5&: B8, 17T

Btx A yingliclaire@pku.edu.cn; |.tingting@pku.edu.cn



Tutorial6: qwen2-7b IR HIE

AEEEFEA Qwen2-7B-Instruct REBRRERINE, WMIANIZNIE,
DULRILS KL
1. FIRRESNARE
2. TERE
3. IREIHIE
4. AR
4.1 &% LLaMA Factory
4.2 f£F LLaMA Factory 38
5. & Lora &#
6. MEEFHEREE
7. 1EF Web Ul

Qwen RYIERZHMELCEFAM, Qwen REZRFGIEREIENIEL, SESCEM
0.5 ) 720 12, EAFEMNBTSR, NIXAER. BiE. WEF, Qwen2-7B-Instruct
THEEX 131,072 1 token W ETXKE, BeBLIEBEARER A

1. MIRLR SN ARIE
#SEAEBRI S 517l condaif

conda create -n tutorial6 python=3.9

conda activate tutorial6

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c
pytorch -c nvidia

pip install notebook jupyterlab accelerate numpy==1.26.4
matplotlib==3.8.4 transformers==4.42.4

( pytorch lRAES cuda RAXMRZ, EEFRAI ML © https://pytorch.org/get-
started/previous-versions , &id nvidia-smi fa5AIEE cuda hRA)

RIEt)E)upyterLabi A, CondalfiE# BEE tutorialé , EEHHRIREINER—K
A1003¢V100 32G, RIENBE, #ANBHITHAXH,

CUDA Version: 12.1; Torch Version: 2.3.1


https://huggingface.co/Qwen/Qwen2-7B-Instruct
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

2. FERE!
ERM ST H TR
RIS E RN R FHEX ST,

# WIRXTEHREFE, AIXEFEERF:
cp -r /lustre/public/tutorial/models/models--Qwen--Qwen2-7B-
Instruct/ ./
# ZWETFEE:
export HF _ENDPOINT=https://hf-mirror.com
huggingface-cli download --resume-download Qwen/Qwen2-7B-Instruct -
-local-dir models--Qwen--Qwen2-7B-Instruct

EWEAR tmux TE#HTHIETH. tmux (Terminal Multiplexer) 2— &% £ A2,
EAYAPE— N E—ABRERETSMBRE, #ATHRIETUERRNA EHMH
R FMEREE, FEEEEEIENREEKNEIEITNES. XF tmux HEEMNA
&% | https://tmuxcheatsheet.com/how-to-install-tmux ; FEE&%E :
https://tmuxcheatsheet.com)

3. TRAUHEIE
BT :

import torch
from transformers import AutoModelForCausallLM, AutoTokenizer

# MR 1555
# VAR _PLACEHOLDER
model path = "models--Qwen--Qwen2-7B-Instruct"”

tokenizer = AutoTokenizer.from pretrained(model path)

model = AutoModelForCausallLM.from pretrained(
model path,
torch dtype="auto",
device map="auto"

)

model.eval()

# BopiRZE GPU
device = torch.device('cuda' if torch.cuda.is available() else 'cpu')
model.to(device)

# prompt

prompt = "NMEE—TFKEE"

messages = |
{"role": "system", "content": "You are a helpful assistant."},
{"role": "user", "content": prompt}


https://tmuxcheatsheet.com/how-to-install-tmux
https://tmuxcheatsheet.com)/

# Xhig

text = tokenizer.apply chat template(
messages,
tokenize=False,
add generation prompt=True

)

model inputs = tokenizer([text], return tensors="pt").to(device)

generated ids = model.generate(
model inputs.input ids,
max_new_tokens=512
)
generated ids = [
output ids[len(input ids):] for input ids, output ids in zip(model input
]

response = tokenizer.batch decode(generated ids, skip special tokens=True)[C

print(response)

4. IREHIA
4.1 &% LLaMA Factory
£ LLaMA Factory #1708,

EEXMRY R 1T FEH L= LLaMA Factory:

git clone --depth 1 https://github.com/hiyouga/LLaMA-Factory.git
cd LLaMA-Factory
pip install -e ".[torch,metrics,deepspeed,qwen]”

4.2 £ LLaMA Factory i
BTN TRSREMEEHWRREXSE, BRTHRE:

%%bash
tar -xzf data.tar.gz

echo "# 1REEXTEREE
model name or path: models--Qwen--Qwen2-7B-Instruct

### method

stage: sft

do train: true
finetuning type: lora
lora target: all

### dataset

dataset dir: data/
dataset: my identity
template: qwen


https://github.com/hiyouga/LLaMA-Factory

cutoff len: 1024

max_samples: 1000

overwrite cache: true
preprocessing num workers: 16

### output

output dir: saves/Qwen2-7B-adapter # MIASREFRE
logging steps: 10

save steps: 500

plot loss: true

overwrite output dir: true

### train

per device train batch size: 4
gradient accumulation steps: 8
learning rate: 1.0e-4

num train epochs: 70.0

1r scheduler type: cosine
warmup_ ratio: 0.1

bfl6: true

ddp_timeout: 180000000

### eval

val size: 0.1

per device eval batch size: 4
eval strategy: steps

eval steps: 500

" > gwen_finetune.yaml

llamafactory-cli train qwen finetune.yaml

5. §F Lora B
PR EX G HHITIRESHEFH

%%bash

echo "model name or path: models--Qwen--Qwen2-7B-Instruct
adapter _name or path: saves/Qwen2-7B-adapter # WMiASEERR
template: gwen

finetuning type: lora

## export

export dir: outputs/Qwen2-7B-Finetuned # BEESHEFHERRE
export size: 2

export device: auto

export legacy format: false" > qwen merge.yaml

llamafactory-cli export qwen merge.yaml

6. MEEHERIRE

BRI EN A HTHIA SRR B R HEE



%%bash

echo "# IREVERER

model name or path: outputs/Qwen2-7B-Finetuned
template: qwen" > qwen-chat.yaml

llamafactory-cli chat qwen-chat.yaml

7. 8 Web Ul

Lt izt o] UERER ALY webui RE#HT1T, HWITFEMS, BIAFTH webui RHE. A
THIGRREEIR, BIIMEERE, SHRR RS RE,

1lamafactory-cli webui

Model name Model path

Finetuning method Checkpoint path
lora
Advanced configurations

Train Evaluate & Predict Chat

Stage Data di Dataset
T nin Path to dire

Supervised Fine-Fur

Learning rate Epochs Maximum gradient norm Max samples Compute type
ng rate for AdamW. al nu of training epochs to Norm ipping Maximum sa t Whet!

100000

Gradient
accumulation

cosine
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Tutorial7: qwen2-72b-int4 #IE

AT EERTUME scow F& EERABENEFTIT Qwen2-72B-Instruct-GPTQ-Int4 &
BIpVHEIRAESS,

DTS FELW -

1. MRRERESNALIE
2. FHIRE
3. 1EEIHEE

Qwen RYIERZHMELEFAM, Qwen REZRFGIEREIENIEL, SHESCEM
0.5 ) 720 12, EAFEMNBSSR, NXAERK. #F. WZEF, Qwen2-72B-Instruct-
GPTQ-Int4 Z#FE5KX 131,072 /D token I ETFXEKE, BEBLIBAEH A,

1. MIRLR SN ARIE
#SEAEBRI S 577l condaif

conda create -n tutorial7 python=3.9

conda activate tutorial7

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c
pytorch -c nvidia

pip install notebook jupyterlab accelerate numpy==1.26.4
matplotlib==3.8.4 optimum>1.13.2 auto-gptg>0.4.2
transformers>=4.32.0,<4.38.0 accelerate tiktoken einops
transformers stream generator==0.0.4 scipy

pip install --upgrade pyarrow

( pytorch lRAES cuda RAXR, EEFRAXM ML © https://pytorch.org/get-
started/previous-versions , &d nvidia-smi 85 RIEE cuda hRA)

REEIEJupyterLabizf, CondaififE% 1BEE tutorial7 , BHEIFEN1ITGPU, EIY
£/ A100 40G (& V100 32G. RIEZNRAE, #HANBHFITFARHE,

CUDA Version: 12.1; Torch Version: 2.3.1

2. FHEERE

BBV SR HITHHIT, RRITIETT SR X EFRTERIX %,

# WRUATHRFE, BXEEEZR:

cp -r /lustre/public/tutorial/models/models--Qwen--Qwen2-72B-
Instruct-GPTQ-Int4/ ./

# TS TE:


https://huggingface.co/Qwen/Qwen2-72B-Instruct-GPTQ-Int4
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

export HF _ENDPOINT=https://hf-mirror.com
huggingface-cli download --resume-download Qwen/Qwen2-72B-Instruct-
GPTQ-Int4 --local-dir models--Qwen--Qwen2-72B-Instruct-GPTQ-Int4
GEiER tmux TEFTHIETH. tmux (Terminal Multiplexer) 8— ik & 28,
ERTFRAFE—TRE—LKHIEPETZSMRiERTE, FERENKIERIUERERIE 8
REFMEREE, FEEEEEIENREKNEEITNES. XTF tmux HEEMNA
BZ | https://tmuxcheatsheet.com/how-to-install-tmux ; ER&SZE :
https://tmuxcheatsheet.com)

3. RBUHETE

[BE ]

BT FAARREITIREHETE:

from transformers import AutoModelForCausallLM, AutoTokenizer

# 1 GPU
device = "cuda"

# REBIE
# VAR _PLACEHOLDER
model path = "models--Qwen--Qwen2-72B-Instruct-GPTQ-Int4"

# MR 71385
model = AutoModelForCausallLM.from pretrained/(
model path,
torch dtype="auto",
device map="auto"
)
tokenizer = AutoTokenizer.from pretrained(model path)

# prompt
prompt = "ftARKESHEE"
messages = |

{"role": "system", "content": "You are a helpful assistant."},
{"role": "user", "content": prompt}

]

# EREEIE

text = tokenizer.apply chat template(
messages,

tokenize=False,
add generation prompt=True

)
model inputs = tokenizer([text], return tensors="pt").to(device)

generated ids = model.generate(
model inputs.input ids,
max_new_tokens=512

)

generated ids = [


https://tmuxcheatsheet.com/how-to-install-tmux
https://tmuxcheatsheet.com)/
https://huggingface.co/Qwen/Qwen2-72B-Instruct-GPTQ-Int4

output ids[len(input ids):] for input ids, output ids in zip(model input
]

response = tokenizer.batch decode(generated ids, skip special tokens=True)[C

print(response)

_—y—

WIBIIEDRER nvidia-smi S8 S EIUEE GPU &fTIE Mo
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Tutorial8: Qwen2-72B-Instruct BE#1ZF

ATRTUfEE SCOW Fa EERRNZFE1T Qwen2-72B-Instruct #REBIHEIR(ES
DUUTIS KL :

1. IMRRERESNALIE
2. THIRE
3. AR

Qwen RIIFBZHMEBEEF LM, Qwen BHERF|GIERREMEER, SHCEEM
5% 720 12, ERTFEMNBTSE, OXEAER. #iF. RAZEF, Qwen2-72B-Instruct
THEEX 131,072 1 token W ETFXKE, REBLIBEASH A,

1. IMRERES WAL

BAREEMN S STPREZcondalfiE:

conda create -n tutorial8 python=3.9

conda activate tutorial8

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c
pytorch -c nvidia

pip install --upgrade notebook jupyterlab transformers
huggingface hub accelerate

( pytorch RAES cuda RAXR, BEEERAI ML © https://pytorch.org/get-

started/previous-versions , i&d nvidia-smi s RIEE cuda hRA)

SRIG I upyterLabiZF, CondaifiE% EEE tutorials , BiNMIREMZ IR 25K
A100, BVENAE, #ANMBHITHARXH,

CUDA Version: 12.1; Torch Version: 2.3.1

2. FHEIRE
BRI SITHIT, DT B LA,

# WRUTEHREFE, AXEZEEZHF:
cp -r /lustre/public/tutorial/models/models--Qwen--Qwen2-72B-
Instruct/ ./

# ZHETE:

export HF _ENDPOINT=https://hf-mirror.com

huggingface-cli download --resume-download Qwen/Qwen2-72B-Instruct
--local-dir models--Qwen--Qwen2-72B-Instruct


https://huggingface.co/Qwen/Qwen2-72B-Instruct
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

(BNfEA tmux TE#HTHIETH. tmux (Terminal Multiplexer) 2— 1 &5 £ 28,
ERTFRAFE—TRE—KHREPETZSMRiGRIE, FEENRIERIUERERIE 8t
AN EEE, FESERETENEERNERRITHNES. XF tmux BZEMNNE
&% | https://tmuxcheatsheet.com/how-to-install-tmux ; EE&%E :
https://tmuxcheatsheet.com)

3. tRBIHETE
Bl jupyterLab3X BN, HITIEBIHEIE :

from transformers import AutoModelForCausallLM, AutoTokenizer

# & GPU
device = "cuda"

# IREELE
# VAR _PLACEHOLDER
model path = "models--Qwen--Qwen2-72B-Instruct"

# MEIRZH 7 1588

model = AutoModelForCausallLM.from pretrained(
model path,
torch dtype="auto",
device map="auto"

)

tokenizer = AutoTokenizer.from pretrained(model path)

# prompt
prompt = "ftABAKEE"
messages = [

{"role": "system", "content": "You are a helpful assistant."},
{"role": "user", "content": prompt}

]

# EREE

text = tokenizer.apply chat template(
messages,

tokenize=False,
add generation prompt=True

)

model inputs = tokenizer([text], return tensors="pt").to(device)

generated ids = model.generate(
model inputs.input ids,
max_new_tokens=512
)
generated ids = [
output ids[len(input ids):] for input ids, output ids in zip(model input
]

response = tokenizer.batch decode(generated ids, skip special tokens=True)[C


https://tmuxcheatsheet.com/how-to-install-tmux
https://tmuxcheatsheet.com)/

print(response)

HIRIEPREA nvidia-smi S BEIUEEF GPU i&1T1E .
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Tutorial9: Stable_diffusion

AT BB TEA stable-diffusion-3-medium-diffusers {&REHITXEEES
DTSRI

1. IMRRERESNALIE
2. THIRE
3. XEHE

Stable Diffusion 2H Stability Al FZN— 1" FRINEEZEIRE, BFEREREE
%o

1. MIRRR SN AIE
SRR ST Bl condaTF i

conda create -n tutorial9 python=3.9

conda activate tutorial9

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c
pytorch -c nvidia

pip install notebook jupyterlab sentencepiece protobuf
numpy==1.26.4 matplotlib==3.8.4 transformers==4.42.4

pip install -U diffusers

( pytorch fRAFES cuda NRAXR, EEBRAX ML © https://pytorch.org/get-

started/previous-versions , i&d nvidia-smi 885 A]ZEE cuda hRA)

SAE8)EJupyterLabiA, CondaifiE% BHEE tutorial9 , BHEAEN 1 3k A100 B
+. SIENAGE, #ANBHITHFAXMH,

CUDA Version: 12.1; Torch Version: 2.3.1

2. TEIRE
EEMBERITHRHIT, SR RITUEE SR HFRENX A,

# WRUXTHRFE, AXEZEEZEF:
cp -r /lustre/public/tutorial/models/stable-diffusion-3-medium-
diffusers/ ./

# EHETZE, B “hf ***" & huggingface EMAENHFIEMHEE) token /&3
export HF ENDPOINT=https://hf-mirror.com

huggingface-cli download --token hf *** --resume-download
stabilityai/stable-diffusion-3-medium-diffusers --local-dir stable-
diffusion-3-medium-diffusers


https://huggingface.co/stabilityai/stable-diffusion-3-medium-diffusers
https://pytorch.org/get-started/previous-versions
https://pytorch.org/get-started/previous-versions

(BNfEA tmux TE#HTHIETH. tmux (Terminal Multiplexer) 2— 1 &5 £ 28,
ERTFRAFE—TRE—KHREPETZSMRiGRIE, FEENRIERIUERERIE 8t
RETAMEERE, IFREAEETENREEKNELEITNES. X T tmux WEZEMNE
£Z | https://tmuxcheatsheet.com/how-to-install-tmux ; FREEE :
https://tmuxcheatsheet.com)

3. XEE
BT, NCPERES

import torch
from diffusers import StableDiffusion3Pipeline

# IERE
pipe = StableDiffusion3Pipeline.from pretrained("stable-diffusion-3-medium-c

# &/ GPU
pipe = pipe.to("cuda")

# promt AZE, BILEEZT prompt
# prompt2 = "Photorealistic"
prompt = "Albert Einstein leans forward, holds a Qing dynasty fan. A butterf

# IRIE prompt £RZKEH
for i in range(10):
image = pipe(
prompt=prompt,
# prompt 2=prompt2,
negative prompt="ugly, deformed, disfigured, poor details, bad ¢
num_inference steps=70,
guidance scale=7,
height=1024,
width=1024,
) -images[0]

image.save(f"{i}.png")

ERHNEREAMBRT, IRTHTHES,


https://tmuxcheatsheet.com/how-to-install-tmux
https://tmuxcheatsheet.com)/
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