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2 : True ; v i office &2 =
z0f ’7‘
[ [ [ 1 [ [ = [ |

m Extra leamable [class] embedding

Modal-lypc embedding

i
4&4&4&@@@@@4 - —

Word Embedding Lmeax Pl‘Q]CCthn of Flattened Patches

[ [ 1 | |
a stone statue near an [MASK] Q od ‘

K 1-4 R SPLE RS
TEXN SRR, BRI G 5000 s R B) 77, HESh N TR Rem M feft. A

Transformer Encoder
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VEALROTT T A FE s I NAE 2 R IT AR A B S (A
141 BRERARBRIFTE

BB BRI FFEE D, 2SR G HOR Q2 sou N TR A 32 08 H (B 7 AR . JREAOK,
BRI BIHT T 1ADRE T2 B AR TR A i R R BRI AR A 5 2 2 ) A5

FERE S SRERIBE AR L, ASKREI QU A OOR T 32 m Bl i & RO R A e Ik, SO B IR THTIE
SN BEALAT E G N (M VAR R o IR , WU TR S0 T IR 3 SRS A (0 A X 5 A 5 51
CASIURT R B A [FIRR A 808 R o 4R (8 o IR L8 St BEIJ0RE BE 05 SRS B 3L A O B Bt P O b
HHAMER, TTERIESRTHE A A F, A R8T A B Mg 5 40

ERA MR T H— LR ENEF . 2RSSRV K T T, WTseil
ARSI F R ROER 53, ST i BBkl . B8RS 2 S A% D AE T i
— A RE SRS R A6, A RS I HORE BEAE I R A SR L . X1
WA DCR R HE 2D 2 RS BIR ZR ST R SR, RN R . iR, MEEZ RN AR
IS RRHERE B SR PSR -

RRZHEREBORKQUE, K5 H 58w R & FE i A S ISR TR T R TT . 1K
SERTITEUER VN TR BRI RS R I N SR 2B 77, HESNA OGN I ) S8 i JR K 7 i B
ATV E R EOR W RENE AL & TR TR e . (AR 51K .

1.4.2 EEHNIGIRRLERE

TER BB KRR R LA WS B R B 2 ST OUR I A g . 2T, LA B BRI BT 7T
T ARESASER . BENER . ZRESERE . IR A DUN R X TV AT
JiE .

1. SISEED

BNASER VLS B FEARYE G NS R SR A, ShaS RS I BT . XML R A A5
RIE AL P o B, SN REHOQE R EEE R, IR AR,

ARRIVBIE TR B T IF AL I BN Ae € B STER 5%, SN 28 2RSS K. i
an, AEERIE S ARE T, BN TE R T DL B S G B A ) TR TR SOR R TR
R DU B RL S ER R H AR R

2. BERERD

T i LA A R BE S AR i A N B IO, sl D) A R B I ) B SR
e LY I i St St SPRYIVA: 78 P 8 8=t 2 S T Y IE 2 R AR

WEFEEA PR — PR AT 45 5 S R AR B SR BN I 7735, RARTT B G R B AL e Re -
SRS, it B G R S H A e A R A ST R (b aE o] R A MG
FE AR R T EELTT [ -

3. BRTGEED

biE 2 ASEE R H 2

B}

s WA R R S AR I OR B A RIS 1045 2 O — A B L
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LIEE R NINUE] B R NG HESE, DLSRBit SO, R S 005% 2 R A 5005 1 e A 4b
HRIHT o

AR HIRIF TG I3 T R B vy R R I 2 S R I, DR R Z AT R IR S
Krg . 2R E E Hr S U B T

4. AIRERMIEEND

Wt 5 R E 2 ST A B 2 AU S, T AR P 8 9 AT SR R e TR R
HL & A58 rT A AR T 5, B o AR A A BRI N (R DRV R AR SR AR . A T AT
KB TIPS E AN 5 P TR 0 TR, DA Bl P 5 4 e PR g A 20 38 AT LA A
SRS R, TR B R R B T SRR AL SR AT FT S HF

AT, FEEINUEI AT R R LS ENahas . BIERN . SRS RN T A RE. X
SR TT 7 TR IR IR HESh A R I LRI E TR B 2 5] UK |32 N AR S50

1.5 AKREBENE

R 2 BESRS SR NURARSES &, R BA BRI, BRI Mg — R0 55,
BRI E 2R — AT B 8 22 Rl 5 ZOR AN R A I Bl it AT A R 1, T
AL 0 75 XX LB AT A AL ) AR B SRR 1 45 A oS s 1 AR (0 R A ME AT B R
PR, AR S el 2 18] R0 5 AR D o2 — AN BORKE R, 5 B ORAE Rl il R rp A5 2 O HE R AN
—Etk,

BREBCRBRARSN S SEBRRH H BAEAE T A sl B, SRR R NPR AT 77 2R
NTTHN, BARE XL AT H B . [, SHEMERM Nt aE—4
HE R, REHRAE TR R MR SRR IR, BT S WA e R KU DA

SR, IR E TN . ZHEEE SIEBINGINA S, R T EEE
(5 SR PR SEAG T A RS SCHF I BAE 2 AU R . B, FER REHH YUk, X Bhes
AR LA B 2R G B A R A 2 A 1 2 SRS R R, TSR A MR IR 2 S BRI AN . 7R
REERYT A, X BT AR . 0 P SO AN R TR S B RS R g A b, T DU B R A e
EHRER R W AR ST T &

B, BEAE BRI WL , FATA B AR, ARAXAh S 50K 7 5 2 s SR L HE AR %5
flhn, fER RS RS, WA, Wt Ak S SRS S, IR DR E AL, AT AR
BN BER AL SR RS (2 A BB, X PR S, A thAT B4R i R R RN e AN
SRUERATE, AT PRIEAT 2 2 4

G, ZHASRE SERE VUG RS & BAR T IR TE 2 Phi, (HFR 1122 5 ERRIPLE.
I ABARRACIH, BATT RRIXF G A N T2 AR, 9 NI S R IR A B 1Y) iR
Sk
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ARG, WLSERIHAS o T AR AT — 7 AR Al VR 52 2 = B R sl g I e RO AR 8
P AARTTE B, #F LA HMEE SRS B A, K8 A Pythonth 5 1 N 3 %
P RES -

PythonZ JIt LAEIR FE 27 S S rh 4 )12 R, RIS T2 58 =7 IR T RERFA TR
2K i) Python br #E 22 25,  H o &% F B4 /2 Miniconda. Pythons& —FhHIAIE S, R A
Miniconda, 84 55 =77 i () 2256 T e A9 AH 4 2% [ I %A 2 ) R A Ik R AR A 3 22 3 1)
AbFE . PR, N T TRl 2 AR R R R IR RAFIC &, #E7F %23 Minicondak B X5 4E ) Python
R

PyTorchsg —Fh 5 IR FE 22 STHESR, HHFacebook ) N T RERF FLHIBA T & B F2ft T PN =l
IjJﬁE:

o &K 49GPUAmik 697K 3+ H (£ FNumPy) ,

o ATFREMZBMLHANRT A%,

PyTorch () £ 245 fUR AT H K], X EIRE THEE ] IEREAN IS AT ZIZh & 08, XK KIE R
TR RIEMEA

Britbz 4, PyTorchifd2fit 75 APL, SCRFZFHIRBE S ISR ARE, JERe R 5 HAb
PythonZE (il iINumPyMISciPy) #7732 H.,

HHT, PyTorchCl) 72 N HH T AR FAMENN IR, WHEHREF A THREHAL . ARt
M %% (Generative Adversarial Networks, GAN) S840, & 42 BR 552 MW TR B 2 STHESR 2 —

AR 5| 1 58 BiMinicondalf) 58 8 222k SR 5, I I — AN ST H SR HS B #48PyTorch 2.0
EATE HAE RN T 58T, FA—DATTRRRT, SRR 1 %588 K PyTorch i H 1
TAERRE . BIEXATH, S8R Y P R 50 2Py Torch 2.0/ 38 K D e A R & 14

2.1 &% Python A4S

2.1.1 Miniconda W TEH 5 &%
FT—4: TEHMLE

(1) #EMiniconda® W] FF E WL 1H, H#.iiMiniconda | ffjInstalling Minicondai& i, u1P2-1F17R.
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Section Navigation

Getting Started

Installing Miniconda

Should | use Anaconda Distribution or

Miniconda? This page contains more complex installation instructions for tl
Anaconda Distribution v quickstart installation, see Quick Command Line Install.
| Miniconda ~
System requirements © Note
Latest Miniconda installer links by On Windows, macQS, and Linux, it is best to install Minico
Python version administrator permissions and is the most robust type of i
| Installing Miniconda Miniconda system wide, which does require administrator

Miniconda release notN
Other resources . Windows graphical installer ~ macOS graphical installer

Miniconda hash information
1. Download the .exe installer.
Anaconda Learning v

2. (Optional) Verify your installer's SHA-256 checksum. Thig

K| 2-1 Miniconda F T Tf

(2) PR )G B T A ] ) Download the .exe installer. B2 T % Fl 22 35 58T A B Mincoda,
W22 7

Windows graphical installer  macOS graphical installer  Linux installer

1. Download the .exe installer.

installer's SHA-256 checksum. This check proves that

2. (Optional) Verify y
original one.

a. Open PowerShell verstgn 4.0 or later and run the following command:

# Replace <FILE_NAME> with the path to your installer
Get-FileHash <FILE_NAME> -Algorithm SHA256

Using PowerShell 3.0 or older

& 2-2 Miniconda F#k 7iH

(3) AT A B H s i B N AR, T B EE LR BT Python il A [ Miniconda,  W1/&2-3 ffr
Mo MIUH ERJLAEE], XAKALE K T Python 3.12.4.

Latest Miniconda installer links

This list of installers is for the latest release of Python: 3.12.4. For installers for older
versions of Python, see Other installer links. For an archive of Miniconda versions, see

https://repo.anaconda.com/miniconda/.

Latest - Conda 24.7.1 Python 3.12.4 released Aug 22, 2024

Platform Name SHA256 hash
Miniconda3

Windows Windows ff8ab50f0@303c7b9097387967ac2a721016d020069187eff4el172fc1493¢
64-bit

2-3  REREENIRHT Python fiiAS [ Miniconda
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(4) W AR LAAT (¥ PythonfilRAS, 1 4Python 3.11, /2564 1T LAY, #5235 7] LURYE H O
B RGUER T 3

(5) THGERR, REIRZREXEXCHE, BEEEATHI RN 2R . AR 5emn, HalaE2-4
Fos (0 H s, Bl 23 1R

IEEBRAN > ZAMEREAL (C) > miniconda3
&7 ) fEHEH S
. ~ condabin 2024/8/29 19:16 4k
. _ conda-meta 2024/8/29 19:16 itk
_ DLLs 2024/8/29 19:16 ik
g ~ envs 2024/8/29 19:16 gk
* ~ etc 2024/8/29 19:16 =3

K 2-4 Miniconda % %% H 3%

EFZH: HHEHEIE

TETHE ML AR X “ 467 — “ BrA #2/F ” —Miniconda3—Miniconda Prompt (Miniconda3),
FI7FMiniconda Prompt i I, ‘& 5 CMD¥ | & 2481, Hi A i 2w 7] LA#% i A1 & Python. fEMiniconda
Wi I & condafin &, % & A APAT —Se B A E, 1529 7] DA{EMiniconda Prompt# [+ HAT
WK — T XA

$=2%: WiEPython

fEMiniconda Prompt# [T H % Apython, IR Z3EIEM, 24T H Pythonfii A5 DL L= #5755 .
FEFEHIFF T AR

print ("hello™)

S gs B AnE2-5F1R

print (“hello”)
hello

& 2-5 Minicoda 223 AT
BEMP: EMpipHe
{4 FIMiniconda {1 4 Ab7E T, B RETSAR J7 (H Hb T Bh i 5 22 2 AV R &5 = 5 K . fEAR P,
BATVEAE Fpipfn & 235 =58 . BE O LBEMNSE = R EN G T:
pip list

TEMiniconda Prompt % H %5 A pip listar %, 45 R anE2-6is.
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K2-6 3 CZ 3R MIER =T7 K

#EMiniconda 2 ¢ 5% =7 AR A 1 -

pip install name

X M fname 2 5 BRI =7 KEA, R B R NumPy ) (XM oawiad) , Ba
BN R i 2 LA«

pip install numpy

XA AR 22, 1 BT 2. {# I Minicondalf) i Ab it BRIN B 2238 1 KR AR 2 5
P ifs BRI S =P, SRR A 1 P A 22 RN R 5 2 PR IS AT R L LR ROR 8  F) A
Do
2.1.2 PyCharm B T#H5%%

RIS 25200, Python 9% 5 7T LAl Windows 1 2 (028 . (BLRSIH 7 50 400
SRR LRk, A5 IREAA B Z B Z R B, e S F TR, #UEH Y
FH If1PythonZ 1 #% PyCharm.

$£—F: PyCharmi THMR %

(1) # APyCharm® ™ [)Download W Tfi, EFEAFIMIRA, WE2-7F17~, PyCharmf YL 2% (1)
VRN G B (AR DX AR, 3K BL A 2 e 3 e 9 A A X R BT

PyCharm  JetBains IDEs Use Cases What's New Features w Learn w Pricing Download

E‘ PyCharm Community Edition

The IDE for Pure Python Development

] 2-7 PyCharm % %% {4 [X i

(2) F#EPyCharmZZ B A, a7 dE N 235, nE2-8R. B H iiNext %4,
R ERIN R AT
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PyCharm Setup

Welcome to PyCharm Setup

Setup will guide you through the installation of PyCharm.

It is recommended that you close all other applications before
starting Setup. This will make it possible to update relevant
system files without having to reboot your computer.

Click Next to continue.

Next > Cancel

K2-8 A

(3) fE%%PyCharmf it #2 1, FEX LR MSHATIES, WE2-9FR, X B ENEEZE
RN

ﬁ PyCharm Setup — X
Installation Options
Configure your PyCharm installation
Create Desktop Shortcut Update PATH Variable (restart needed)
(JpyCharm () Add "bin" folder to the PATH

Update Context Menu
() Add "Open Folder as Project"

Create Associations

Py

< Back Next > Cancel

2-9 PyCharm FIECE RS (F M NSRS

(4) ¥5E)a, HBIFinishfZdl, PATHZEHIRI A 2352 &, WE2-10FR. fa, BrEs
T b R —ANPyCharm P2 b B, Xt 1% b B T 3247 PyCharm.
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PyCharm Setup

Completing PyCharm Setup

PyCharm has been installed on your computer.

Click Finish to close Setup.

(JRun PyCharm

< Back Finish Cancel

& 2-10 PyCharm 23558 1%

£ EAPyCharmt| @12

(1) s e i B B bR APyCharm 25 Felfi o BT/ 55— k5 3hPyCharm, 75 B4
AR MY, 16 T R 7 (0 EHE S, Btk Continuediell, HEAT F— B4k . R AE L

fay B, X EPABE T .

(2) HEAPyCharm LRGN S 1H, SIEHMWIHE, " ULEECE—MHIH ($d4iNew Project

D, BEATIF A EARTE S (R diOpent% 4D, WER2-115T7R.

B Welcome to PyCharm

PyCharm

20233.2

Customize

Plugins

Learn

=]

o X

Q Search projects | New Project Open ][ Get from VCS ]

PyTorchiREEF>) SRR B 148 IRES
~\PycharmProjects\PyTorchiREZ =) Sl RIH B St &L IRES

OpenCV 4
~\PycharmProjects\OpenCV 4.5 BT A SE5ERS

Python#URESH SEE-RES
~\PycharmProjects\PythonSTiEs5HI &%V

BT SRS
~\PycharmProjects\\EF BT £ SR 51

' E=HIFRSE
~\PycharmProjects\SEHIIFHH

PythonRATERMTFF 4% -IFE
~\PycharmProjects\Python R4S SFFH4%-RTG

2-11 PyCharm T F26) & 5

(3) XHE B HNew ProjectiZf A1 — A TIH . T HACE Python A 5642, A5 ifpython.exe
bk 5 Cefte b—25 2225 1 C:\miniconda3 H 5% F fpython.exe) , H.iliCreatef%41l, F7£PyCharmIji
H % P H 3¢ PycharmProjects N —HWiH, wE2-12f7R.
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B/ NewProject - =] X
Pure Pytho
Nome: | CratsLEAT
Python
& Django Location: | C:\Users\xiayu\PycharmProjects

Project will be created in: C:\Users\xiayu\PycharmProjects\ChatGLM3A
1

[_] Create Git repository Create a main.py welcome script

Interpreter type: Project venv Base conda Custom environment

Python version: C\miniconda3\python.exe detected in the system

Python virtual environment will be created in the project root: C:
\Users\xiayu\PycharmProjects\ChatGLM3 A T\.veny

2-12  PyCharm 32 SC4F 5 ifi
YT RIERE I H, PyCharmBRIA$EHE 7 — NS F main.py, HWAEWER2-13F7R.

N

4

B File Edit View Navigate Code Refactor Run Tools VCS Window Help ChatGLM3 AT - main.py - a X
ChatGLM3AI] ) [ main.py A~ | CurrentFile v P & (o - I
i Project @ = = | & — {5 mainpy H
& v BE ChatGLMBAT] C:\Users\xiayu 1 usage v
= > B venv 7 def print_hi(name):
l‘; main.py 8 # Use a breakpoint in the code line below to debug your script.
> llliExternal Libraries 9 print(f'Hi, {name}') # Press Ctrl+F8 to toggle the breakpoint.
> U Scratches and Consoles 10
11
“; 12 #®ress the green button in the gutter to run the script.
£ 5 ' q 0
2 13 p | if __name__ == '__main__':
5
: 14 print_hi('PyCharm')
15 'y
H 16 # See PyCharm help at https://www.jetbrains.com/help/pycharm Zz
5 17 =
2 ]
o 2
. S
- if_name_ =='_main_" “
P Version Control ¥ Python Packages = TODO % Python Console @ Problems Terminal € Services
IO Chinese (Simplified) Language Pack / FRXIE= available... (6 minutes agc 13:27 CRLF UTF-8 4spaces Python3.11 (ChatGLM3AI]) ‘i

2-13  PyCharm TiRiZ1T

e mainpy, HiEEAZH I Runjrun. . 247000, B0E BEA timainpy XAE4, 7RSI
R EFrundy 2. R ATD, Kl “Hi, PyCharm” , @1fE2-14F17R .

Run: main
» C:\miniconda3\python.exe C:\Users\xiayu\PycharmProjects\ChatGLM3 [ \main.py
y Hi, PyCharm

i Process finished with exit code 0

I«

K 2-14 24T
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Z 1, Python5PyCharm (¥ & w72 )& T -
2.1.3 % softmax EBH >

Xt T Python B # it EoR UL, i B BBl 2 M He A N E B VRS . 2B £,
Python 5% i S FFIX — 7oK o AN 7K A8 F Python SEIR I TH SRR B2 2 2] h i o H WK Rz ———
softmax B % KT ZRE BARIEN, A ATEHRIT, AT T HAE P SIS .

softmax BRI £ 1) THE A X R -

. exp”
softmax (i) = — P

Z exp”
i=0

Hrr, xRN ExP A TTER, NABIRLSE, SRR, exp®n B ARTE R E.

RN softmax [ 45 F2 L SRR St B — o AT e MR I FR BT 5, RS 285 B DL A I
ZAHAT A 58 x 50T AR RE BCCE W45 280 R B AR 28 0 v, 0 o T AN R 2
s EFRIERISR (Likelihood)

softmax® £ A T i g it P BEELER K@ b LAY 0L Blde, Bsit L5
F A BmAMbaAeb, Ba>b, do R EHMEN KA R ITHE, RARBSNE
AP, akTAAER, Mmbd THAR R AESM LS, B2 EE 2468 A
JNE9D,  softmaxihy £ #E 5T VAR B XA 7] A

softmax R A% FRME Rk Fea b, BT afIERAE R Th, HIIETHHER o2 SIS, mbh T
WERE/N, DR B I) o] B A, E 2 MR IS .
softmax PR FL RIS UN T

import numpy
def softmax (inMatrix) :
m,n = numpy.shape (inMatrix)
outMatrix = numpy.mat (numpy.zeros ((m,n)))
soft sum = 0
for idx in range(0,n):
outMatrix[0,idx] = math.exp(inMatrix[0,idx])
soft sum += outMatrix[0, idx]
for idx in range(0,n):
outMatrix [0, idx] = outMatrix[0,idx] / soft sum

return outMatrix

FUER], AN NEBE, 50 SR AR EOE B 18 SR SUE, 2 e R A,
PR EUE SR AN P R . il

a = numpy.array([[1,2,1,2,1,1,311)

L HAT IS5 R .
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pid
&}
d

2.2 %% PyTorch 2.0

Pythonig AT MR TE HE fG, #5 FRIAE 5518 2 2R AR % O 414 ——PyTorch 2.0. PyTorch
VER T AT TRIRBE 5 SRE S, i i FF R Bt 7 RS H s R0 T BRI AN I R 42 X 25
H2.OMA AR, B R T 2t A Re Ak, dE—2B 4Tt T PR

2.2.1 NVIDIA 10/20/30/40 2% R F1E#FH) GPU A&

H A 3% A NVIDIA 10/20/30/40 258+, 5F T 75 28 H & F 9w e85 Py Torch>K il ,  AS[A
BR T ECEARPREB A EE RS T AR R R AIPyTorch A L & CUDAFIcuDNN ) %t
NKRFR, NF2-1FR, HEEREMFH20M L ERIIFEE.

% 2-1 NVIDIA 10/20/30/40 &% Z R A X EE

EFES PyTorch GPU ki CUDA kg A& cuDNN Bz
10 &5 J% LA PyTorch 2.0 ARG R A 11.1 7.65
20/30/40 Z 41 PyTorch 2.0 [7] F#E%¥ 11.6+ 8.1+

PR A %A TF L FisHECUDALcuDNN# K ], % /£20/30/40% 7] &+ L ig A
PyTorchif, T 14223 CUDAI11.6f% A VA LA K CuDNNS. 1R A A Loy B, mAE10R IRk
Koy R F L, ZBUk 4 A2.08 A AAT 49PyTorch,

“FTH BAPyTorch 2.0 945, 875 56 5 FICUD A RICuDNN ) 22255 3, R [RIRR A 1 22 e P A — 5.
2.2.2 PyTorch 2.0 GPU NVIDIA iE1TEEHIZR %

AT Py Torch 2.0 GPURRA BT B A 242 . X T-GPURRA [Py Torch>k it  H1T-1f H
TNVIDIAE RAENHARLIZITI R E T H, HIES T ENVIDIASR LIS 17 FEE g 17T 24t

AT FEPyTorch 2.0 1 FRABEAT IR . X TPyTorch 2.0/ 223583k, BT 75 e R4 & 77 4%
fILp) 22 2 iy A HEAT 235, BARS 3 B 7 Ui https:/pytorch.org/get-started/previous-versions/. M T I
ALE R, 4% WindowshR A [JPyTorch 2.0.1, B J7#24E T LA 234, /373% B CUDA 11.7.
CUDA 11.8FICPU only. f# HcondaZ %14 Wi T :

# CUDA 11.7

conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 pytorch-cuda=11.7
-c pytorch -c nvidia

# CUDA 11.8

conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 pytorch-cuda=11.8
-c pytorch -c nvidia

# CPU Only

conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 cpuonly -c pytorch

F T LACUDA 11.8+cuDNN 8.9 {5l 1 22 55 11 77 7 o

(1) B2 E2CUDAM %3 . 78 F FEE 4 Z CUDA 11.8 download, #EANE 77 FH M, EFEEM
BAE RG22 7 R (MEF S F exe(local) Ak 223505 ), nEI2-15 .
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Select Target Platform

Click on the green buttons that describe your target platform. Only supported platforms will be shown. By downloading and using the software, you agree to
fully comply with the terms and conditions of the CUDA EULA

Operating System - m

Architecture

o s e
Installer Type m -

Download Installer for Windows 11 x86_64

The base installer is available for download below.

Installation Instructions:

1. Double click cuda_11.8.0_522.06_windows.exe
2. Follow on-screen prompts

K 2-15 CUDA 11.8 F# M

UER N8R R M2 —ANEXES M, E A BAT RS, AEBSHTIRAELR, BRI
PRAT AR .

(2) A 235 M I cuDNN IO . R #icuDNN, 75 ZAE M, A B Al DUR Do il
ZEERENTE U, WE2-16H7R.

TERFEIRHGMRA, — R BRI B CUDAMMAS . B4, de R4 A 6% Windows
6412t £ %, % T #x86_6431 A4 cuDNN,

NVIDIA cuDNNE—1 GPU AR SRR ETTE,

F#i cuDNN v8.9.4 (2023 8 A8 H) , iEMAF CUDA 12.x

F# cuDNN v8.9.4 (202348 H8H) , iEAF CUDA 11.x

iEMTF Windows #l Linux, Ubuntu (x86_64,
armsbsa) RIFNERER

Windows FIBE318FF (Zip)

Linux xB6_64 [N EEREFE (Tar)

Linux PPC BAHE2EF2 R (Tar)

Linux SBSA %343 (Tar)

2-16 cuDNN 8.9 F# T

(3) F#MICuDNN & —AN K48 S, B e AT E 1 B R EHBICUDAL R F H 3 h (H
BELIERINES) - CUDAZRS:E B FWER2- 177
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®
[\e}
e

&5 i e P K

bin 2021/8/6 16:27 NiE

compute-sanitizer 2021/8/6 16:26 X%

extras 2021/8/6 16:26 X4k

include 2021/8/6 16:27 XK

lib 2021/8/6 16:26 X4k

libnvvp 2021/8/6 16:26 i

nvml 2021/8/6 16:26 XK

nvwm 2021/8/6 16:26 prai >3

src 2021/8/6 16:26 prdl =

tools 2021/8/6 16:26 XK
|4 CUDA Toolkit_Release_Notes 2020/9/16 13:05 TXT 3244 16 KB
[ pocs 2020/9/16 13:05 4 1KB
4 eula 2020/9/16 13:05 TXT 32 61KB
(4 NVIDIA SLA cuDNN Support 2021/4/14 21:54 TXT i 23 KB

K 2-17 CUDA %35 H 3¢

(4) WHAPATHM AL &, X B Z K CUDARIZ AT BRAR N E 2P B A2 & i PATHER AR T . %2
HCUDARY, 2303 6E H AN X NI AC A, #ik—TRIA], W1kE2-18F7s.

HigEs X
xiayu FIFEFZEE(U)
o= &
ChocolateylastPathUpdate  133335212092769858
CLASSPATH .;C:\Program Files\Java\jdk-18.0.2.1\lib\dtjar;C:\Program Files\J...
HADOOP_HOME C:\y\winutils-master\hadoop-3.0.0
Intelli) IDEA C:\Program Files\JetBrains\Intelli) IDEA 2023.1\bin;
Intelli) IDEA Community Ed... C:\Program Files\JetBrains\Intelli) IDEA Community Edition 2021...
OneDrive C:\Users\xiayu\OneDrive
OneDriveConsumer C:\Users\xiayu\OneDrive
Path C:\Users\xiayu\AppData\Local\Programs\Pythom\Python39\Scri...
E(N)... FE(E)... HHER(D)
EHEEE(S)
o= &
Chocolateyinstall C:\ProgramData\chocolatey
ComSpec CAWINDOWS\system32\cmd.exe
CUDA_PATH C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\11.8
CUDA_PATH V11_8 C:\Program Files\NVIDIA GPU Computing Toolkit\CUDA\v11.8
DriverData C:AWindows\System32\Drivers\DriverData
HF_ENDPOINT https://hf-mirror.com
IGCCSVC_DB AQAAANCMndB8BFAERjHOAWE/Cl+sBAAAA/TN+QISTzEYKcWiwx...
JAVA_HOME C:\Program Files\Java\yjdk-18.0.2.1
FEW)... ED... HHIBR(L)
HHE BGE

K 2-18 K CUDA M43 In#kBI3A 5545 & PATH

(5) 5 56 HiPyTorch 2.0.1 GPURRA )% %¢, K7 fEMiniconda Prompt & M H AT A3/ 15 46
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25 Py Torch % 2% iy 4RI A o

# CUDA 11.8
conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 pytorch-cuda=11.8

-c pytorch -c nvidia

2.2.3 Hello PyTorch

2k, FATC A58 T PyTorch 2.0 %% . " [ 4 I PyTorch 2.0 —~/N%k >] ——Hello PyTorch.
FIFMiniconda Prompt % 1, AT pythondy & HAK KM AW T a4, WELZH 2RI .
import torch

result = torch.tensor(l) + torch.tensor(2.0)
result

2 B E2- 19078 .

(main, Jun 18 2024, 15:03:56)

or more information.

2-19  BOUEZ R D)

BE AT IR H %25 I PyCharm IDE, S —AMIiH, FHrE— 1 hello_pytorch.py X, #iA
U ARG -

import torch
result = torch.tensor(l) + torch.tensor(2.0)

print (result)

B R S T IE
2.3 ZEAKIER DeepSeek #ix5FEMA

DeepSeek KU 1H 5 B F R i AU el i b1, ARER T R E ZLE D MISHT . DeepSeek H 77 &
ORI RAG T — RIIEERE 5 DL AR S ORI SR, REEE SRR 2, NRE R
1SS PER 67101 S H, XA RS HURA IR — D4R T T PEREA R g E, LA A
[Fl N2 FH 7 AN e 7 oK

FERETIGE )75 1H, DeepSeek Il 1 Ll R B . I AE — FF1 7™ M 1) o 0 X b BEAT 1A
WG SEM . EEER. ZIEFRA. S, BEUREHEZ N, DeepSeek AN i
7T LR HOTRE SRR, BRI S UM A ERM Lt ARG, X
P AT IO PERESR TH, 15 DeepSeek WAL B R 2415 54155« 615 5 N0 LA L% vy 20 120 8 4 P45 i) At
fi B AR L
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2.3.1 DeepSeek &I &/}

DeepSeek 7 515 7 M i W] i1 DeepSeek LLM GGERtfR) TF4h, 407 T 2 AMRARIE,
RUARAE BRI et IR EERRCR AR R I B SEEL 1 B A S5t . DeepSeek KE &
B oL v ) 32 B R A4
® DeepSeck LLM: XA T 5Llama ey 4% 3t, FAESAR ESAITT R, @32 NE
¥ 3 P R At B8R AHE (GQA) .

® DeepSeck-V2: &£ DeepSeek 67B#4g# ah £, DeepSeek-V2 st#EA #4777 #t—H ik, f£iE
BANEIAER T @, & T MLARB KRR GGQA, &7 kA AARAKSEAL IR AR 45 KK
BB BT AE AL 55 A5 093N, A AR 209 4R 22 . EFFN7 &, R ) T DeepSeekMoEAR £ 454,
B a2 FRRAL e E R LA,

® DeepSeek-VL2: iX & — 2 7] 5t #t 49 K B RA% K ( Mixture of Experts, MoE ) #4535 5 A28,
R E T £ 37 & DeepSeek-VL. DeepSeek-VL2 /£ &FP4E 4 F H & Ik FA4948 5, @3
A E A RFFFIRA . A RASE R I fF A5 sk, DeepSeek-VL24EA! £ 71| dg 34
TARZAA%,: DeepSeek-VL2-Tiny. DeepSeek-VL2-Small #= DeepSeek-VL2, 45| E A 1.0B.
2.8BFn4.5BigE Ak,
® DeepSeek-V3: 3| A\ T FP8RAH E I 4AER A=DualPipe f-i%, H #UR Y T I % RAFRA
T I %% . DeepSeek-V3HAEH % 4137, AR T HEILRCE, Tl A 46 Rk 2L
AR TR B iR A RAE S8 ), IR T RAUARIE 2 AR 493747 .

® DeepSeek-R1: & -FRI1-Zeroi#E X mk, X FRL (Reinforcement Learning, &1L 3 ) 4E4R,
AL BEHEMRAMRNT AN REZR S, FRTFBHAR TR L.

DeepSeek LALL H LI PERE . BB ARKF R 2 N FRT S, 768NN T AT R 7R 7 50K 1
GV
1. MEERI

DeepSeekfEPEfE I (1 SR I Ok B T EFRAEAKT, HHEEHIAGSE T, LS
OpenAlMTRARMEAUAHEIF18 . FLar K HERE RE ) (615 & REUS 4200 il D 2R I BUA MERRL . IR N3 Mk
B, HFEMRZEEPEAREMER. fEIZAE T, DeepSeekKH T FP8IRAFEE I 4hH:
AR, RERTE T UIZRE B FRK T GPURMSE I BIAS o X PR B IRTE R KRR |- e ThEGHIE T 3
HRME. DeepSeek M mi BB T T EAERHI . BE . ToALSEZ AU 12 N 77

2. FRFHMES SRS IREE

DeepSeek "B RFFFURTERG, BRI R FH AL XIRME T—Ma ., codhH R A X SR R g TR AT 7T
ATFRIPFG o X —SRIERAHIAES) 7RI AR KRR, A RO FEIC T AR T T4

{15 —$EM/2, DeepSeekf] ZAEAA (] inDeepSeek-VL R 51 1 fR-FF 3 K15 5 At I HIFRIRT,
RN T Z RS FRRE ). IXEWE TR I ARG EHE . Wi, Ax=URE. Bk, BARE
152 P EERE . XMEE )1 DeepSeek 7L AN EE AN A= il & 2% N 28 B B8 N R A1 41 .
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3. N4

DeepSeek N 42, E g 1 B IR S AR BRI ST AR T8 SCRRSE 2N JT T
FEARATIL, DeepSeek CL22 i 7 H L B AL S0V ST AR AN IR S50 77, Bl B s fb b R B
55 AR BEA AL B il i AN IR S5 7SS . EAh, DeepSeekft =77 AL F S840t JiE I
TERIN TS, ARSI EAT LR e T+

4. EIRHIBERSARKRE

DeepSeekff: y—MRFEL: S KB, FEVERE. BOR BRI AU AE 2 AT AR I T 2%
HIIL . BEEBORKIAREE D MEE, BATAEHAE, DeepSeekcht ££ 4 ERIE [l A HESH AIHA 13
LRUR s N 22 B AT R A BEAL AR A ) TE BR LA

2.3.2 DeepSeek T R&AIFEA B

TERE RIS FEH, DeepSeek FIBAJEILH T S Bk (1 T HE PE A AR SE T, BIMCRAN T BB s =0k it
Hodr, eSS —#E%%, 5INTMLA (Multi-head Latent Attention, 2 SLiEZEVE = 77D VLA BT
IMoE (Mixture of Experts, JB& &) 4244, DeepSeek FIMoE4E 4 5MLAMLHI 41 E2-20F7 7~ o

D Routed Expert
D Shared Expert

Transformer Block xL

I
I
I
I
I
1 ) 1
! ' 1
i :
: Feed-Forward Network I
(| N :
|
! [ !
| ( |
. RMSNorm !
I (. I
! 1
! 1
1 oe 0 - B e O R e i e @ i e
1 b 74
bl L T B RS R e e e e R S R R S R R R R
: ( Cached During Inference
Attention K .
' L I Output Hidden #,(OOQOO -~ OOO0)
I I 1 s ~ ~ t
3 ) [ Multi-Head Attention ]
I
| RMSNorm : !
1 Y vl (kG kET)
) 1

RoPE RoPE

|OO OOI Latent ¢ Latent ¢V

Input Hidden 2, [OOOO ~ OOO0)

_________________________________________

NINEININ

K 2-20 DeepSeek 1] MoE 2255 MLA HL|

MLABLUH 205 A% G 3 7 I WL K — b B B et . a4 e JopL)h, BRALE I T S 7 51
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H& o A EOR IR AR OGS B . I MLANLHI W — 24l 77X —id#8, B sl A2 T IR
713k, fEARERYRERE [R] I ORI T A TR B 2 ANASEER 2, T SE A T A S AT B R SR
XM E T 7B A AT AT S5 I (AR S B AR R T, (R BORSHEHL SR AR T OB B,
g L 5 A 10 TR A e

WL iERE 1 (MHA) « 8B WER 1 (GQA) « ZEWIEE /1 (Multi-Query Attention,
MQA) 5% L#AE1T % 77 (Multi-Head Latent Attention, MLA) [¥)fai b7 2 B E2-21 7R

ASSNN Cached During Inference
Multi-Head Attention (MHA) : Grouped-Query Al i (GQA): Multi-Query Attention (MQA) Multi-Head Latent Attention (MLA)

~=0000000 ¢ 00000000

K221 MHA. GQA. MQA 1 MLA [ffaifkr i &

TMOEZE A4 W —Fh B w5 B R IE Ay R MR A i h . fEX PR, BRI 7 A2 A
LRINGE, AL R MNEE L TR IR — KR e %5 EZRd e, BRI Th
SRR N AN [T 55 1 FH o 38 00 & SR 28 30 AT AL BE o X BB v AU RS iy 7R o B AR
AF TR A 2 R S B BB O R T B4 & 2 AN TR MBI EMJ1&E, DeepSeekf
DAAE %5 BT 55 rh #8 B0 B P PE

MLAWLHFIMoEZEH I 5] A 72& DeepSeek 43 A G 1) H EAR I, o 1X LLOFris vk A LA T AL
TERE, H 15 DeepSeek 7EALHE 2 AL AT 55 I BE 0w 285 vHEAf o T8 IX SE OB R BT 15 11, DeepSeek
TCBEAE IR 2 2 2] S 3 1 BT IAR AT, FFAATER I — B R R 58 | IR Skt

2.3.3 DeepSeek HIE=FHRFZ5E ARSI

8 Q! 1 AANAANR N
VaIuesEEEEE | S E E 1 g ...... ;
b N | & I JuuuUuyuuy jecti
I A O O O S S | : Eziiiiiiprmmn
~NINN0NNN: § B R ) _—
J B BUNEL 1 ~ » ) - 1 o, JuUuuuuuyy U Compressed
25N BN BN 0% §% 7% 1 2 e, Latent KV
1
1
1

DeepSeek{E IR R, Sy P HRAE T Rl i) 5 ARG FRATE SR AT DS B 32 3
EAFRA ) DeepSeek LA 2 M AN TE R J8T0, X TH)FE B IRA R 7R3, BENE
AIREAFAE —EMIMESE . RIS, BUER T B AR —— A H 5 =07 & ME i 1) DeepSeek
K55

IXLEEE =7 IR 45 00 R AL e SR APTHE 1, (615 H - et — B B JF se Bl @ I D RE, Bk
DEERMEZEMEERCE M 8. HAd, ModelScopeff &— ME S HEFEFIIETI,

FEAS AP M2 R, AT S R 23 M I 5 5k ModelScope, 8 5% UL 41 E2-22 ff 7
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Welcome to ModelScope

ERER HEER

KS3

KSE

=E

BEMAERER &
O imEnEs  (APmYSETABER) EICEH

L BR
K] 2-22  ModelScope & 3% L i

& kModelScopeth: X J5, FLi £ M “Uila] R, G — AT . e 2% 9 FHModelScope
ff) API-Inferenceff] &R 51, WIE2-23F7s.

. SDK $42

SDK $HEFRTFIAFEE, F5{EEIT ModelScope SDK &% CLI BRI <$REth I TR 2 FEE API-Inference, ;

API{SEFRHREL,
MER O
default SIRSTE) 2025-03-14 04:03:58 BIIRSHR
a {
Bs g &
O oM
BEITIF1000M, BETIUHRN
¥ HEERN
B #AINotebook
¢ BRES
0 iniEske

B 2-23 B4

TEGVEVT IR S, FRAT BT AT a5 A 5 2 48 HI AN 7] B DeepSeek it A< 5k 58 AT I B FH T K
Mg AR, B P DeepSeek A 1)1 H o
FIHF T % 2E FJPyCharm IDE, Jo#iEE—NIiH, F#iE—"hello_deepseek.py XA, AU
A5
from openai import OpenAl
client = OpenAlI( base url='https://api-inference.modelscope.cn/v1l/"',
api key='Your SDK Token', # ModelScope Token

)

response = client.chat.completions.create( model='deepseek-ai/DeepSeek-R1"',

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

{'role': 'user','content': "fRIf'}],stream=True)
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pid
&}
4

reasoning content = "'
answer content = ''
done reasoning = False
for chunk in response:
reasoning_ chunk = chunk.choices[0].delta.reasoning_content
answer_chunk = chunk.choices[0].delta.content
if reasoning_chunk != '"':
print (reasoning chunk, end='"', flush=True)
elif answer_ chunk != '':

if not done reasoning:

print ("\n\n === Final Answer ===\n")
done reasoning = True
print (answer chunk, end='"', flush=True)

47 PL A, 45 R anE2-190R

TRIF ! 23R LA B AR A 2

XHE A —F, ModelScopese — MR E BB S 11 & . EILR T RZ ki
PRIEAY, FFm A AT B, Sy R SRt 1 G 5 R4 . df it ModelScopedf ik i) & & 4 1
BEAIARAD,  FRATTAT LA A Hh U FH AN 45 DeepSeek I 2 ANARAS o IX AN FFAR T BEARAE FH T THE, K
KEEF+ T EF R

A EBHMRET NN B SHERES T @ AL, @it F sk aEk, ki
AIRE AR TR ARG iR, RH T ASFHHIEE S —ABPH (ChatGLM 3K AR A
ARAIE ., AT RSHIAY

{ChatGLM 3 k& K3 E . & A K 5#A) vAChatGLM 3H 4], +iF KALA 69 A
WAHE . BRAFEAARMAEHEK, ZAPRRAGBBERT RES D) KERGR ORI, £
EEERLR, BIFFHEP IR T, JlFREAELAMER, AEHEFTIEXER
AR R ) 69 AR

2.4 KB

AEESIRNFINT T PyTorchHEZ (s i S FAENLES 52 S WUk A% Lot 57, b P R4 3 17 132
B QTG BT R 22 b BN B =TT o fE IR T PyTorch AR ik g AN B 22 5, FRATIZH
BOh G 33 e TR SR, IF B SR I B RS SR B IE 2 PR B 1 IR R

Bt 5 A AR 1T, FATELDeepSeek ARAE AN VI R, R38R 7 KA 5 B R f) Sk it
#F . DeepSeek Iy — M TE R IS A Se B RTE SR, AMUEK A RTE S 0E, IEREE IR
W LRI SCAS, SEfEH IR R IhRE, DR AR AR KIS HI R BRI B 5 2 S AR Bk A

AT RN 5 SRR R 2 2] NI B s B A . FRATFL oAy B REE TR Z B AN AR B 4R
RFENE, NZJGHE I FISEERAT A B A





