5 1

22 W 42 1T 1

fli

Il)&

AR EAZ 2% (Graph Neural Network, GNN) [ZEARE SN F4110, NAGHE:
® froREWENL

o HwWAWEWEENK

® AW SHEREF KA

1.1 A2t E g

1.1.1 EERFER

Kl r: Bl (Graph ) — MBS m) BIAIE A L. B0 s (Node) FRonsiifhk . Bl (Edge)
TR 2 A )55 B o I8 AT LS AR RS (Adjacency Matrix) SR Bl o X T B2 R 2% K 35,
B MR — N R EE NS . e UGB EEM T SRR R, A ST A2 ARSI
MEERE, B AR R AT DUAE . AR MR R 4B R RN B S T R R, W TFH n AN
BB, ATUAR n 7Bk R R %, iR TT R Ay R WS v Blv; Z i, Ay ik
AR . IR S v $v; B, WAL Ay BB 0 st oo . B/ 1-1 B L A g

CARBEAERE, &1 1-2 o oA 1o B B FL AR R

V1V2V3V4V5

@ G @ v[o1010
v./|10100

@) ,/o1010
Y“\/10101

) ) “looo10

B -1 o R AR
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0101
0010
1000
0010

B 12 A T B S AR

TR BRSO SR AN

ZEiEK (Connected Graph) : XF—ANEHE, WEATREAT S | gEEE T — B B)IETT 4,
WIFRZ REEiEE . an SRR R P SRR AL, W sRdEdE, HNE5iEd. T amE
ki, HHGEERE, W—ELEm. XA M ERY, SRR AT A A 2> — AN
A, WARZERERE RER AT EAE A, WIFR R s i

By E: LHE G H—MRKIEETFE, o8 GH—MEEs & (BUEES 30  ElE R
H— @& (Connected Component) , R H £ . RN G A B 2 /M E# ) & .

IR PN 5 B A i B T I AT AT ) Bl PR

BIEAR: A R oz PR 0 et 36 3 At 1 Rk 1 B 5

1.1.2 BEHZMEEN

Bl R 1 R R T s I . B AT DL SRR R RO R BEE, e, Mg S
RPZRIfRR p PR S5E 72 M PEE. RGP S0 cESE . BEm
#% (GNND [ F 2 Hir R X S EHE AT & FUESs, Wiy Siads. sEmi. Boarkss.

Pl 4 28 10X 265 (R N — M BT A T R IR R AR AR A1 ) B A 7R 1 R A 00 R AREEAE P . [l ph 2
PR 28 [T A 00 JELARLR 6 T4 R 410 8 0 RIATAS BAE R ARHE SR & . B S HA — MHEm&E, &
TNCTT R ) R e P BROREAIE o P 2 DX 2 T A R BB 1 A R ) R, (A Y A RS AT SR AR

SRR R . XFE BB RS MR o VPR R $E 1 5 2 R BRSO R, T B 4
R P P IR 2 A AR

DLE 1-3 o BRI, BEa%E A 18, REEESW S 5 4 1801 AUE B R

REEK, MBI A A TMERNATSGERAMNEEE, SE—IRTT A 4 WRHEE T .
SEEEN = a* (2,2,2,2,2) + b* (3,3,3,3,3) + ¢ *(4,4,4,4,4)

AR = o(W((1,1,1,1,1) + a*N)

X B RN AT R G RAE, ROBTITA B R R . G AN S AR I B R SR AR
RIE, BELRGERRSE LM, B PR 5 BRI [ AR A AR 15 2, AR Ja b REA AT iX 2t
fEEORHEAT IR Wi 3e, RIS, X ARG 7. — R ARG R E Y
AUy — R ML, e ERHT RS I, 2 RSN, B GNN H#E 3~5 7
HUATBLA S 2R 51015 E . GNN AL A& (Input Graph) (S5 HABEYE, B LAFAT
A A5 N LA ) £ 4082 R A AR ) 30 AR AE ) ok 38 GNN % &) (Output Graph) , %
P R BT T AR R K REAE
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(22,2,2,2)

(1,1,1,1,1) H
I anA") "’)

(5,5,5,5,5)
P
o

(4,4,4,4,4)

K13 KHEmErER

AN GNN 8 A] REAE SRR B FIME B R A 77 X EA B AN, #i4n GraphSAGE (Graph
Sample and Aggregate, KIXFEEAIEELE) . GCN (Graph Convolutional Network, PI#EFFHLML) |
GAT (Graph Attention Network, 735 /70 4% ) 55 o 1X LG LE AN [3] 1) 52 LA 1 4 25 R LR,
{15 A0 2 PR B ML AS 2 2] AR A3 T I R RORIRS i S22, GNIN I HE AR K 4 8 T 8 I 48 72 R
s 254 1 B A3

1.1.3 EHEMLEHY R B $ue

NHUHE— T EIRZE R (GNN) FEA RS N 75, SEEME . #HEFE RS,
VMR SN EIA R

1. WD

M IEE LR AR R, AR, BRRAFPZEFRER. GNN LA M4
AT R IR R B
® FAhENK: GNN T H TR ML P HH 72K, GlaniR 5 ELA P fobr B H - .
o HEEFN: WAFIFEZ|EH AR, GNN T LTI A28 W 4 bk Sk 6k i 4, 4o
KX R Bz BAEREA.
® AELI: GNN 7 # By & ALK W 4 o AL BEBUBER, DUE E AT M B4R JH P BRI AT
hFnE SR,
2. EERG
WHFARGEIT VTR -V RE (G-, AP -BiD RIBMEA LR . GNN /£
HEFE RGP ) N F A
® I Au kN 2 GNN F DL S H P fod s iy ON, T E AT o3 38 H 7 0 4 AR
ol S H AR, R TN
® HHEBZH: GNN T UM~ 54 &2 E i R B B2, DURRIEA 6 R P A
e ot 0 A7 .
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3. EYEEE
EAEMEE ST, GNN FINAEHE 2, fBf:

® Z{H UM EMEABN: GNN o 247 & & it 2 8 A8 B 1E Pl 4, 7 Bh B2 & i = J#]
WAHEER, ANTETENFIRFHREEE.

® i xI: GNN ¥ B T e S lfu e Yrid e 2 B 8y K R, T Ak 25 4 & it
2.

® BRI AT GNN #4745 P 4, 45 B AR AR Rk sk e AL i B X R

4. ZiBMLEIL

FEAZIEM 24, GNN B FH A4

® ZUEEFM: GNN F T o478 8 B 4 o o 20 B AR, A By O A0 3 90 3 Ao ih
oz .

® A MX: GNN A TR RS, &8 5Ee 20 &Il B W 441,

® ZUEfETht: GNN WH By R A2 AE 53, DAAR B 20 U ¥ S Aol D 2 3%

REER 7RIS 1 R R 2% (GNND £E 2 A8 (1) i2d ikl 2 5] B8 R
AN AR, GNN AL 7 P K7 R M P R 2% 1 BRI RAAR R, D 5% Fof 2R A 1 3
WLy .

1.2 PElphes iy 2tk

PEEEOR, M4 1) e ) 1A AR R 238 AR 7T - VR 22 HLas 7 2R 55, W H bk il
HlasBEATTEF R0, B g™ BT THE R TRRIRIUE BAFALER,  Holl Ol #f i 21
Ui R P 2 ST AR SR, Bl R 48 (CNND | IR HRZE 4% (RNND I Bh4mfid 45 (Auto
Encoder) o ¥R > FEVE 2 AU A A 8 73 VA D T ARG FE KT SR8 (Biln GPUD KR IZREL
ST A e, BLREREE A 2 N LRSS (BB . SCRRAIAD 3R G AE AL 143 2k -
CABI S ], AT UK R R s Dy W L BLAS 2 18] v (0 U 0 A% o 5 B 4 I 4 s R Y L
IR RS EEAMA GV, Bk, SRR T USRI S B BRIt = 0. /Ea
ERHE, T2 R R T

EBIRIRIE 5 5 A ROt R 1 W0 L LA H0 ARt (R 2 (1 82 FH o i Kt AT 1)
X Fom. Blin, fERTRSH, ST BRI RGERT LU AT A0 dh 2 18] 52 R A v
MRS R, DT REEBONETY, EATRIE YIS L 2 2 U T 29 R L. 1E513C
Wz, SCRIEM SIS IR, EA1H B RBIARMA . BRSBTS # > 5
TR T BRI T BT BLRABNE, — NETREAE AR R, RE AW
TR REAANARENLE, FH - EHERENRE (BPD £RGIESIRE 5, (BARAEN 2
B, BEAh, B HLES 7 2 AR — MR O BB SEBIR Ak . IXRMBBEAN I T B e, A
NEEAS] CF D B &R (sl SCHD AN 5D k.
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BEAVE AR (A, BREE) i, FTRUE A AR X 28k 2 2 EATHIRHE R R -
SR, X TEINE R BR AN, Bl EEdE, g MR BT RN R
N, BIShE M NIE A o 82— FRFRR NN I 2%, 15 A2 AL ] BRI G5 M B0 IR 2 ST 1 s R IR &R

1.3 Pelphze e SRSk s o 2 iy X 5

PR GUER L 7 2 FEFRAE TR B 2 21 U T B B A FH (0 — R PR ABOR AT i TR
1

® A TwWZEKW% (Artificial Neural Network, ANN) : R EEFIWHCEATIHE
W, #BERLTZERKmE (Multilayer Perceptron, MLP) £ A, ix S Al dyday
NE. BREfREEAR, BNETHS WG ENHE T EE, BINERRA
BEEHNEL.

® A MAML (Convolutional Neural Network, CNN) : 4t 3t Bl % 40P AT 45 th I L
ARA, SINTEREMMBAE, URHES X R P IRELEE.

® (EI AW % (Recurrent Neural Network, RNN) : JH T4 H 7 5| M8 th iR & & S 42
A, BAILIERE.

® X aft# (Backpropagation) ¥ik: RafE#HE— A TG e 2 W& MmEZx,
WL EREREFT W &S5, UR/DIRRH .

® & H 4L (Activation Function) : #ER A FolIANELEMT, & LA BE & HE
# Sigmoid. ReLU (Rectified Linear Unit) #¢ Tanh 4.

® I KEH (Loss Function) : Hik & H A FHEHEA N TN G ZIrrs = @eh £,
B WL H AR 5k o 0, #5477 1% £ (Mean Squared Error ) 128 X 4 % ( Cross-Entropy Loss )
%,

® {{v# = (Optimization Algorithm) : JH T EH & W & S5 E ik, wrahL4%
JE T (Stochastic Gradient Descent ) & X747 fifr .

® H 4 # (Batch Processing) : ¥ ZEAEL| 0 9 /ML ERIATHER S BN ER, FABY
TN Gr by Rt Ao 3

® EN1t (Regularization) : X T # #iT &, WA EN I A, 40 L1 ERF
L2 ENfH, R4 SRABEA S A0 KN,

® 14h4k 5%k # (Initialization Technique) : &-3& Hy AV E A1 46 40 3t T )| 4R iR FE 1 & W 4% 3F
HEE, i Xavier M40 He #1461k

REEAL GER L 2 SRR O BURIR L I R R B T2k, (HIUIRE A DR ER TR
BB ARG W AT BRI RIEIA f e I 25 04T B ARG 5 AR (AR K
XU AT R AL S o AETRE 22 S U N A sk, B B Zh B3, BRyTi2 . BRI

BACBAE & A
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1.3.1 G REFRIED
TG VEGRAN B L LS TEIS G 25 . A= R T R 28 3% = Fh 48 L [ 4 30 0% i 2 S R R
1. EFHZ I LE

BRI M 282 — TP A GG M RIR IR 2N 2%, B ARGE A T DA IR 2 M 2% o5 T N A7 8
HA=A KRB RAERZE. SUEL=ME, ARt TSRS, SR 1R
DBV (/e LI}

BRI 2% G5BT

® i \E (InputLayer) : J THIEHH .

® 47 E (Convolution Layer) : 5 F AWML P HEELAFRENETHERETAR, &
NER BTSSR TR E SR AE R BRI E N B # R R BN A B A,
F-EAREEH#RBR—BRANBAE, %k, EATMAZFER ELEHNMEHE
A FAFAE o £ 3R BUE B 4 B 4HAE .

®  iE ¥ 4k ( Activation Function ): 457 & B4 4F &t b, &% 803078 @ $U2 RelU.

AR 4 B4R
® i {tE (Pooling Layer) : /> E{Z4HE (Feature Map) B2 |8l R, WA %54k
HE.

® 4% E (Fully Connected Layer) : EJ7T 4 & #AFAE 4561 4 R FFAE, — MR K1t
UG —KhFy, LB 0 KB NER, — B FE softmax B7E & A B R AWM.
® ¥ E (OutputLayer) : Ml R&ALEE.

BRMLMZ (CNND fERGAE ., TR SR E T 2 IR, DUR 2 — 253 DL
M5t

® HEak: CNN T UM ERH#ITHE, Wl —@ERONA 204 BAFAE KA.

® Elfrfedll: CNN F DUEEGR AN W& 20 EiF, wiT A %,

® ABIRH: CNN WAt Ae#tAT R ICEL, mEARITERAF WA,

® [HfRAk: CNN 7 LAA KB B EM%, 4 GAN (Generative Adversarial Network, 4
BT %) AT DA GBI AR REFERG.

® HFEH: CNN 7 At BT RA Fop i, UEIE HE RE k.

® E¥RARAMN: CNN ¥ LIx EFRGHAToTFLE, it CT. MRI F 2% #H4TH

Kt M
o HAETATE: ONN TLLRE R A S A A, 0 RHH IS0 174 2 AR
N

M, BRMEMSERGAIE. THEVME . BRES AEESEGE 2R, HEEIR
JE2E STEORII AN A AN L, BT 5 s AW K ARAL -
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2. TR ML

PEIAPIZE LG (RNN) s —Ma RIS M & 4E1), EIRE 1982 41 Saratha Sathasivam #2 H
R E I R Y 25

RNN # 5 FAEZR IS S ERammMamast, BEiamA i) s,
EXTHZAESM S, XEAGEMN . WS AE T A7 T —AN i, A B i 038 e i i A e
HE iR . RNN RN “OE38 7, X R e TSI &N o R AT A R O AE 55, b Bk -5 11
ITHE . B RNN B —Mr W2 ERA—4 “idie” , WU RBI s b EREE . B 14 Br
TSI RNN 287 ¢ B 20 R R+

0
O al—l Ol ot+1
|4 v VT VT
S(ﬁv w o Sf—t 2. dl = SHI -
Unfold : W W W
U U U U
x X1 X vl

1-4  (EIRPPZN 2%

Hrr, z RfNERRN: S BBE R, So R THRSE — AN RS P 7R S, B IR 4
O &Nt = i) Fa i
MR LUE Y, RNN PS8R0 — e S AR T2, IEHRT 811
X AR
o KRRHPRA s HEMEWILIL, CHRAXIA LW FEF RS L ENEHNEEL.
SR o RWEBTIE] ¢ BN E ., UESBRYARESR, Ehs BELEAKZ B
8] % B o 4 AR AE K
o LEFEMFAARSHMNGERELWANLEAR, RNN EZAHE &4 (Fia F BRI
U. V. W), IRBTEBN T RIATHEEFNEL, AZEALRGRAN, XX
RBD T RN FEF TN SHEL
3. R L%
AT (GAN) B8 /MRS, — A4 R AL (Generative Model) , 75— H il 5
A (Discriminative Model) o JAIAS Y [¥I4F 55 & F1I Wr 2 5 1) SS9 6 S R A& 1 AR LS IRAE & N oA hid
() CELSESEBIRIE T HE 5, i SERIE T A2 s Bl
Nl 1-5 Fros A o B R BRI AE S, U2k GAN A I ANER 53
(1) %5#% (Discriminator) : fEXXANIIEL, Mg REATHT & H, AT ek, 4
FERSHHE EUIZR n > epoch (%0 , BHE & Al LIRS STy LS8 . jsh, i
MBI, B AR T A B AR R BRI 2R, B 2 W] DUES R e AT A R o .
(2) HElids (Generator) : AR RSUEAL AT 55 02 A2 R oK B AR FLSE ) R AR B AR ABA 0 5k

%
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Bl o 7E %028 25 N N GRAE e o R AR B A AR BB I SRR A28 2 J5,  mT DAAS 21 e (1 Ji0
AT 25 RS AE A, AR R s SE e e s, AT BRI #0501 35 . K LR VA E R
JUAS epoch, ZRJEHEE B REE & AR KL HLH .. WREHERKTUEEZ, WEENZ, 50
FVFE B4R S JLAS epoch.

XA, WMRREA B3E 4, FEEFRRE L ERXIER, EIEMk. ERXFHLT,
TR R 2 A0 8 RO AR, €2 RGBT 2 SO S5, 1R s = A
MBI KEEF 2B B, AR A, B RfGRI2Reh, B AN 7 2
RZHL, BHDGN 2 2 BT SR AR R S

Real
Samples

B

D IsD

i . Correct?
l_l : Discriminator]
___
ey G
G Generated
enerator Fake
_ Samples

Fine Tune Training

B 1-5 AR ROy

1.3.2 EHENBZSERZREFINXZ
TEAL TR B R BERT, B (GNN) 5L LR 24 > Tk 2 [ (71 — S8 5 B X 5
1. FERIRLEM L

PR GEIR L 21 7 38 AL PR R BB A Bt SO R SR . IS B 45 i vh sk /b B
AT NL IR o T BT 22 W 2 5 T D] T AR B PRI S5 R el b el H 7 A L, 9 iR
AR, TNFRIRERZ AR FR . B R RERS L S A R &R, A EAE M T A B AE
RN Sy AR S E

2. ZEREBNRE

FGURIL A TN E R B ISR . BRUZSERIEHURFAL. 15 B AL 2% v LUE 52 177 50%
B, WA RIE EARRIRES TR BRI W LA o, s AR S B RS
RESEH A IR o B Heas A, 5 8 2 B HARE T RUAORRE, AT S i [ R AR

3. AMRXRARERL

FEALGRIRIE 2], T Z AR RATAE R & AR B AR, B 7 B K v B 4722 513X
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R AR, KMEMZ ERERT G2 ERRR, WEfE B EN RS R IOX R, RS B
22 W45 RE NS T S B S T B R SO R

4. IERMR

FRGRIRE S 2] — BRI, B — Z A% BT —RRMmA, A BArs Rl iE. K
Mz BAIEANER, BT R EERRNIRG, —RB S B S ARHE . X A4S Bl
LM RN ZD RET T AR ERE R,

BSYih P/ SE U A e Py S ISR so Y (S S S EE ARl TR A WPt BURTR NP SN2 F R € s
P2, BROE AR A (R OC RIS P RAAE o A5 Gui B8 2% = 75238 A T A 34 v 2 A0 R 201
Kl T PP o 5 D Kb B P R T TR €0 o X P A A PR ) 2 R ) e A ) R B A
[l HI P
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PyTorch 7 & S R1E2

AER IR BT R I, WA

Anaconda ) % % fo il B
PyCharm #y % % fofit &

PyTorch iy % % fufit &

PyTorch Geometric % % fn it &

2.1 Anaconda )23 &

Python /& —F i A5 R B SRR P i HE &, A ARG BT7 &10%F 5, 7 LLTE Linux,
macOS LA K Windows R4 H @M EIFMH . HomS AN FE & LigA7mr, JUFEA T 220
KB, A TCASZ 0 T8 FE G .

b4, Python 5 K2 ACTE T & MM VG 2 ), # &N T8 R B EL Web FFR. 2%
BYE. KRB K A Sl Wkt RS . Sl a KIhae I arse, it/ Python R $EE K H
DI REAHXS 58 3 bR AE ZE AN S =7 e o @I RS, RS SEB AN [R) 8580k 55 1) TF . AT, IE
e T R R, 0T B 6 e DL KON PE 3R AT B I 7 R A G B SEEAE 52 2 S e T 1S

Anaconda & — MR TR IS, AT DUESEIRICE Boo GRS AT E B, R R DAON PR g —
!, Anaconda £l % Conda. Python 7E N 8IS 180 ARl2AA0 K HAK #1IN -

Anaconda [ B J7 W 3k & https://www.anaconda.com/download, M E W T #&E 7 R F
Anaconda3-2023.07-2-Windows-x86_64.exe, MiafT, HiuMEIER R T %3 . Ul 2d)s,
S>{E 5L I E i Anaconda Navigator (Anaconda3) )3 HFE /7 Elbr, AT G W 2-1 fis, XA
it & Anaconda )5 [ N H TR T
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O Anacanda Navigator

File Help

ﬂ Home
ﬁ Environments
ﬁ Learning

- Community

from the browser
Documentation

‘Anaconda Blog

v

o
1]

_) ANACONDA NAVIGATOR

[ Attoppliations

"} on [ base (root) ‘

I C

a

-]

PrACHs

o

Channels

&

DataSpell

DataSpell s an IDE for exploratory data
analysis and prototyping machine learning
models. It combines the interactivity of

Anaconda Notebooks

Cloud-hosted noteboak service from
Anaconda. Launch a preconfigured
environment with hundreds of packages and
store project files with persistent cloud
storage.

CMD.exe Prompt

0.1

Run a cmd.exe terminal with your current
environment from Navigator activated

A full Python IDE directly

@,

Jupyrer notebooks with the intelligent
Anaconda ﬂ Python and R coding assistance of PyCharm
Notebooks in one user-friendlv environment.
Cloud notebooks with

hundlre.ds of p‘ickages |

JupyterLab
A 344

t
Jupyter
o

L]
Notebook

A saiz

Powershell Prompt

001

am mETO@O

K 2-1

Anaconda [ 5 [ B R 7

{8 Anaconda [ 5T M FH AR, AT DR T (A& — 4> Python I H A& /> B K RIAEE, A
AR I E DA FIRRCAS AL, FExF I E T 1A R AR O R T B
Wi 2-2 s, RS Environments, #]LAEE YETTHENPAAEREUAEE, BT
Ji 1) Create 4%4H v] LLEIEEH MRS, B NIREE A FRIFIE$E 3.9.17 WitA ) Python, B Create 4%
SR BN AT B A S Python fAS [ R FL PR35

O Anaconda Navigator

e Help

A& Home

@9 Environments
5 :

N Learning

—n Community.

Anaconda

Notebooks ﬂ

Cloud notebooks with
hundreds of packages

A Full Python IDE directly
from the browser

Documentation

Anacenda Blog

v g

You

_) ANACONDA NAVIGATOR

Connect v

(smrm Environments.

[ nstalted

| base (root)

Name

v T Description

[+] ( channets )

(_ updateindex.. )

‘or enabling anaconda-bundled jupyter extensions

r multiple asynchronous event loop implementations

rmining appropriate platform specific dis.

Daliywork
tible sphinx theme.
Name: [ New enuronment name ] pe
DeepGeNs
Location: tand deployment of anaconda
Pack v
DrugBan ackages: 8 Python 3917 . ez
Oor , and reproducing data science projects
CAT
Cancel Create.
GraphGONet
\ @ argon2-cfi O The secure arqon2 password hashing algorithm.
HaT
argonz-cffibindings | O Lowrlevel python cffi bindings for argon2
MAE armow O Better dates & times for python
astroid O Aabstract syntax tree for python with inference support.
MISNetExplain
@
[ @ astropy. O Community-developed python library for astronomy

o ® 5 1 @

Create  Clone  Import  Backup Remove

418 packages available

Qs

sezoao«

c = eun Bne

Search Pack.. Q

- a x

Version

Fl
|

0.1.0
072

2 2022.10
2 1110

0111

350
144

2130

2120
2122

22

K22 Bl LIRS
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2.2 PyCharm )& e B

Python #1577 T —4 IDE, 7£%%54F Python J5 BI Al 4TS IS, (HR2 XA 527 R R
1%, FESZBR N o — A B Hofh 42 % IDE {E 4 Python [ JT & #7355, 41 PyCharm, Visual Studio Code.
Eclipse with PyDev £, 763X B, FoA ¥ FH & PyCharm ££RJT & 345 . PyCharm [{)'E 7 T #iilik
https://www jetbrains.com/pycharm/download, 1%+ JUTH F J7 (4L X RRFEAT Tk, JHi i 223 m S 11
PORIFAT 2.

PyCharm 25 T 100 H #H4T & 2L, ATLUHTE — AN IH SCE T — AN CE A ERNTH , Jxr ok
ITHIR R E . 4T HF PyCharm, Hiidi File—New Project.. S FEIH, i 2-3 Fr. 8%
7 File—Open.. BT SHAERTH, WE 2-4 FioR.

B NewProject X
Name: | EszRsER

Python
© Django

Location: | CAU: iayu\Pych ji Ei: ]

Project will be created in: C:\Users\xiayu\PycharmProjects\ERifz RS
TN EN AR

[J create Gitrepository Create a main.py welcome script

Interpreter type: ‘ Project venv Base conda Custom environment
Environment: (O Generate new @ Select existing

Type: I <) Conda v

Path to conda: | C\Users\iayu\anacondad\Scripts\conda.exe

Environment: | C\Usersixiayu\anacondas v | Reload environments

2-3  f% PyCharm i

Eile Edit View Navigate Code Refactor Run Iools VCS Window Help — EE2RSER - 23.6.py

0 EiERiEER
g Project v D E | & — fha23epy x
£ v e Er sk C:\Users\xiayu\PycharmProjects\ BRI it 1 import torch
= ) i
M 52 ) R E Open File or Project x plon__)
> BE.ipynb_checkpoints is_available())
[?2.3.6.py A0 kR KB X S§ Show path
|:J3 2-.3-7-PY > [ data_thchs30
2 2ipynb > b ifw
> ms3 > [ ifw-deepfunneled
> Bas4 > B nginx-1.25.1
> Bass > B phantomjs-2.1.1-windows
> Base > g PythonFIESIRSM T -IFES
> bms7 > g PyTorchiREF > SRR E SERE- TR
> Buss > g PyTorchiBEiRpIsEst-IRFS
> Il External Libraries > B UrbanSoundsK
> B Scratches and Consoles > e ST SRE-TRS
= S-S
> D ERENEER
& pip.oat
> Bf Recent

> B Saved Games.
Drag and drop a file into the space above to quickly locate it

2-4 fIITEAAFER I H

EEHH LS, HRE - TOHERES . FIF0H S, $d File—Settings... 525, F1JF
Settings & [, WK 2-5 Az~ . H.i7 Settings & 147 77 /1) Add Interpreter ININfFRERES, 121K 2-6 iEFF
WA RS, Conda AI AT U247 T Anaconda Z2éHhibik T Scripts SC {4 H ) conda.exe, 1%
F4f )5 H.if5 Load Environments 4%4H , 28 J5 ik v LI % © 248 G2 47 (1) Conda PASE 8l BT A EE 1.
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®  Settings X
Project: E#sZM2EEEL > Python Interpreter = Reset <« =
> Appearance & Behavior Python Interpreter: [*D C\U: iay ¢ P exe v | Add Interpreter v
Keymap
> Editor % Try the redesigned packaging support in Python Packages tool window. Go to tool window %
Plugins + - a0 o
> Version Control = | Package | version Latest version
v Project: E# = K da_depends 2023.07 - 202402
abseil-cpp 20211102.0 - 20230802.0
- aiobotocore 242 270
Project Structure = R
aiofiles 22.1.0 22.1.0
> Build, Execution, Deployment aiohttp 283 - 393
> L & k aioitertool 0.7.1 07.1
> Toals aiosignal 1.20 1.2.0
Settings Sync aiosqlite 0.18.0 0.18.0
o alabaster 0712 0712
Advanced Settings
anaconda-catalogs 0.2.0 0.2.0
anaconda-client 1.12.0 A 1123
anaconda-navigator 242 253
anaconda-preject 0111 o111
anyio 35.0 A 420
appdirs 144 1.44
argon2-cffi 21.3.0 21.3.0
argon2-cffi-bindings 21.2.0 2120
arrow 123 1.23
arrow-cpp 11.0.0 A 1402
astroid 214.2 2.14.2
astropy 5.1 A 534
@ o]
-
Kl 2-5 % Conda HEIAEY
®  Add Python Interpreter x|
&, Virtualenv Environment . . 1T
- Conda Executable: CAUsers\xiayu\anacondad\Seripts\conda.exe % | | Load Environments

2 Conda Environment

@ System Interpreter

10 Use existing environment  (_) Create new environment

Ba Pipenv Environment U

. Poetry Environment

ing envi .[C‘\User",“ 'l

Ci\Usersixiayu\anaconda3

Dailywork

DeepGCNs

C\Users\xiayu\miniconda3
C\Users\xiayu\miniconda3\envs\GraphEny

o

K 2-6

B2 Conda LIRS

B OK F24H 11 3] | —2% FLif Settings & )5, FHidy OK #2240 B AT 58 a5 B i Bd & .

2.3 PyTorch Geometric )2 2EFIfiC &

1% %% Anaconda & BE T H Al PyCharm JF &K 3855 5 , FATT L& REWE 4T Python AAHS K14 5
IUAE 75 B34 T PyTorch VR 5 5 > PRIE 48 28 o 47730 FH R B2 2 SIS (1) 45 7 , 75 B %2 2% Navida CUDA
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5 cuDNN, AR EE: > N BT GPU .

2.3.1 BEHFRLGI#FH CUDA i

TIF Navida i HitRk, i “HB)” — “RGHMEL7 — “4lfF” , BEUHELE CUDA A,
i 2-7 fios.
B NVIDIA S5l ‘rs'éifmi..‘;‘« X |

XiH(F) #RIR(E) =ME(K) 3DIRE((3) FAEIH)

Qrz -0 |6

NVIDIA FERFRAZITHMEFMARGAEANS .

BEHEE. e
[ T A S s XHE SR FRER
: n
L2 R ¢ﬁﬁ7ﬁﬁﬁ XI@ ;Duﬁ
l.BE Surround. PhysK o SRR dinvGanes. d11 31.0,15.2208 HVIDIA 3D Settings Server
ZinvGaneSR. d11 31.0.15.2206 NVIDIA 3D Settings Server |
GHRVCUDAG4, DLL 31.0,15.2208 NVIDIA CUDA 11.8.88 driver
@PHYSX 09.21. 0713 NVIDIA FhysX
Tiess
Envyss. d11 31.0.15.2206 NVIDIA Werkstation Server
(Znv¥SsR. d11 31.0,15.2208 NYIDIA Workstation Server
FeE
dnvDevTool$. d11 31.0,15.2208 NVIDIA 3D Settings Server
WnvDevTool 5R. d11 31.0.15.2206 NYVIDIA Licensing Server
Bx
(Dnwbisps. dll 31.0.15.2206 NVIDIA Display Server
(DnvDispSR, dll 31.0,15.2208 HNVIDIA Display Server
) WA
ﬂzﬁﬂ'}&ﬂﬁ" (Dnv¥iTys. dll 31.0,15.2208 HVIDIA Video Server
[ 4 i‘“” —unE i (Dnw¥iTesk. dl1 31.0.15.2206 HNVIDIA Video Server
@ Emﬁi" s=AT
g ‘%E Pt
. EE. #iz () Bl
@ EEES

K 2-7 THZRY CUDA A

2.3.2 T #HE#HEI Navida B-FIREH

FTIT Navida ‘B J7 MG (https://www.nvidia.com/download/index.aspx?lang=en-us) , & EH M
TE B E-RFEAERSE, TEEIRERES, wE 2-8 Fimx.

SUPER Fast. NVIDIA Driver Downloads
SUPER Powered.
GeForce RTX™ 40 SUPER Series GPUs Select from the dropdown list below to identify the appropriate driver for your NVIC
Product Type: [GeForce v]
Product Series: ‘ GeForce RTX 30 Series (Notebooks) V‘
Product: [ GeForce RTX 3060 Laptop GPU v]
Operating System: [ Windows 11 v]
Download Type: ‘ Game Ready Driver (GRD) v‘ ?
Language: [ English (US) v]

NVIDIA

2-8 T #k Navida & RIKZ)

2.3.3 % CUDA Toolkit

$TJF CUDA T HMHE (https://developer.nvidia.com/cuda-toolkit-archive) , &#¢H S ENLSL
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FFff) CUDA A, #47 CUDA T AR 234, HLinfEH 4 11.8.0 fA, ] 2-9 MK 2-10 Fios.

CUDA Toolkit Arch

Home

Previous releases of the CUDA Toolkit, GPU Computing SDK, documentation and developer drivers can be found using the links below.

and be sure to check www.nvidia.com/drivers for more recent production drivers appropriate for your hardware configuration.

Download Latest CUDA Toolkit Learn More about CUDA Toolkit

Latest Release
CUDA Teolkit 12.2.7 (July 2023), Versioned Online Documentation

Archived Releases

CUDA Toolkit 12.2.0 {(June 2023}, Versioned Online Documentation
CUDA Toolkit 12.1.1 (April 2023), Versioned Online Documentation
CUDA Toolkit 12.1.0 (February 2023), Versioned Online Decumentation
CUDA Toolkit 12.0.1 {(January 2023), Versioned Online Documentation
CUDA Toolkit 12.0.0 (December 2022), Versioned Online Documantation
CUDA Toolkit 11.8.0 (October 2022), Versioned Online Documentation
CUDA Toolkit 11.7.1 {August 2022}, Versioned Online Documentation
CUDA Toolkit 11.7.0 (May 2022), Versioned Online Documentation
CUDA Toolkit 11.6.2 (March 2022}, Versioned Online Documentation

K29 TEECHHHENIX R CUDA AR CUDA TA

@ANVIDIA DEVELOPER Home Blog Forums Docs Downloads Training

Solutions ~ Platforms ~ Industries - Reso

CUDA Toolkit 11.8 Downloads

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

2-10 JEFEHE CRTHENUS R IR R ST 2

Zrdes b S, FTFF CMD & 0, ®Afr4 nvee--version, 1] LLE&H CUDA & &3y, W
2-11 fios.

PS C:\Users\xiayu> nvcc
nvcc: NVIDIA (R) Cuda compiler driver
Copyright (c) 2005-2022 NVIDIA Corporation

Built on Wed_Sep_21_10:41:10_Pacific_Daylight_Time_2022
Cuda compilation tools, release 11.8, V11.8.8
Build cuda_11.8.r11.8/compiler.31833905_0

E2-11 7 CUDA 1B 27528
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2.3.4 cuDNN gz

cuDNN R #Hhihik &y https://developer.nvidia.com/rdp/cudnn-download, F#; cuDNN 7 Z i+ /it
Navida K f*, FRIEFEGHN ) CUDA fRASHEAT 8, i 2-12 fias.

("E NVIDIA.DEVELOPER Home Blog Ferums Docs Downloads Training

Home

cuDNN Download

MVIDIA cuDNM is a GPU-accelerated library of primitives for deep neural networks.

| Agree To the Terms of the cuDNN Software License Agreement

Mote: Please refer to the Installation Guide for release prerequisites, including supported GPU architectures and compute capabilities, before downloading.

For more information, refer to the cuDNN Developer Guide, Installation Guide and Release Notes on the Deep Learning SDK Documentation web page.

Download cuDMN v8.9.4 (August Bth, 2023), for CUDA 12.x

Download cuDNN v8.9.4 (August Bth, 2023), for CUDA 11.x

Archived cuDNN Releases

K 2-12 T# cuDNN

NETERJE LA, SRR =Tk, i 2-13 For.

bin 2020/12/18 23:11 i
include 2020/12/18 23:10 s
lib 2020/12/18 23:10 =
[Z] NVIDIA_SLA_cuDNN_Support.txt 2020/10/31 14:41 AT 18 KB

2-13  cuDNN iR E 45 )5 1) 5 5%

CUDA BRI\ 2235 #8142 A C:\Program Files\NVIDIA GPU Computing ToolkinCUDA\v Jii 45 . ¥
CuDNN = AN A 2590 51 A 1) B CUDA T H 38 RS2 SCf3e B, ] 2-14 Fiow.

V101 A [ =1 cuda
s ! ey
| « MRS (C) » Program Files > NVIDIA GPU Computing Toolkit » CUDA » v10.1 « v 4[] » eEBEE s FROEE (D) » software » cuda
- - PRGr sm = " enAE 2.
| bin e T [ | bin 2020/12/18 23:11 =
| doc 2020/12/19 12:24)_34__%1_____._1——4 include 2020/12/18 23:10 =
| extras e = ——|lb 2020/12/18 23:10 o
} include < TS g e NVIDIA_SLA_cuDNN_Support.txt 20201031 14:41 SR
] It <— 2020/12/19 12:24 i E
| lbnwvp 2020/12/19 12:24 TR g
) nvml 2020/12/19 12:24 =
| mvm 2020/12/19 12:24 =
| src 2020/12/19 12:24 i
| tools 2020/12/19 12:24 i
CUDA_Toolkit Release Notes.bxt 2019/7/29 13:27 A
EULA bt 2019/7/29 13:27 A @
version.bxt 2019/7/29 13:28 AT -

K 2-14 ¥ cuDNN F Sl 2] CUDA Hx'F
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2.3.5 %%t PyTorch {EZEEINIFIE

FTHF PyTorch KB 77 M3k https://pytorch.org/get-started/previous-versions/, 1EJJj 52 i A % 21| 3,
7 ZRIRRAS, 2 conda fir & 2R HIARS, W& 2-15 fr.

z @ O Previous PyTorch Versions | PyTo: X + - o %
~ O M https//pytorch.org/get-started/previ.. A [} ¥ (] (i} % @B
a
OsXx
# conda
conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 -c pytorch
Linux and Windows
# CUDA 11.7
conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 pytorch-cuda=11.7 -c pytt
# CUDA 11.8
conda install pytorch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 pytorch-cuda=11.8 -c pytt
# CPU Only

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

4

K1 2-15 {1 PyTorch B &R FT 7 AR A
X BRATLAZe3E PyTorch 2.0.1 fitA . CUDA 11.8 fiRA N, fRA%H:

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

PAFRIL G, TIF PyCharm 2 AT 0T H , S /o0 07 28t , (8RN i 2 e JF
PG AU (JLH GraphEnv 2 3ATTH & XM EE4) -
conda create -n GraphEnv python=3.9
conda activate GraphEnv

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

R A T A

deactivate #Exit virtual environment

SR JE N E ] B ACRS JF 4% Enter B0, BIR] R 406 BIfY) PyTorch HEZL, 41l 2-16 Fios. KLl
IREE6) 4T 5, AT LAZE PyCharm YA 100 H 1% & Python Interpreter, E{A#:{E 4 File— Setting...—~
Python Interpreter— Add Interpreter—Add Local Interpreter—Conda Environment—Load Environment—
Use existing environment—GraphEnv (iX> GraphEnv gl /& A THT 602 A . & A RITH
AOIAEE SR, JRATTRT LU N 3 B AN R ) RE A D

FEJ5 % BB AT - BI HIN, dn SRS PyTorch A K H A MO I A AT HRp R 25K, 39T DA% i
TR 5, BRI T i RE AU B RS H5
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File Edit View Navigate Code Refactor Run Tools VCS Window Help i RIS SR - ] X
% Python Console.py 2~ 237 v | P & Qoo
¥l Project T |-
£ v e EERE R C:\Users\xiayu\PycharmPi
] v 52
[~ 23.6.py
5237.py
> Bms3
Terminal:  Local + v o —
#
# To deactivate an active environment, use
#
# $ conda deactivate
E (base) PS C:\Users\xiayu\PycharmProjects\[E # £ [ & 27 > activate GraphEnv
€ (GraphEnv) PS C:\Users\xiayu\PycharmProjects\F ¥ & Wl & it > install pytorch==2.08.1 torchv
: ision==0.15.2 torchaudio==2.0.2 pytorch-cuda=11.8 -c pyterch -c nvidiaD

SUORESUAON gy

Structure

P Version Control ¥ Python Packages ~ i= TODO % Python Console @ Problems | B Terminal  © Services
i C:\Users\xiayu\miniconda3

IZ Chinese (Simplified) Language Pack / $:3Z{E&% available // Install and restart // Don'... (22 minutes agc

] 2-16 & PyCharm 4T H &, S0H LR 5 J5 2236 B S 1

2.3.6 &% PyTorch iEZEHY %%
B —A2.3.6.py 3L, 1247 UL ARG . Wi SR B8 8 B DN i2 1T IR [A] torch it A 5 True, 1568 PyTorch
NEZL 223 p D) 1 GPU.

import torch
print (torch. version )
print (torch.cuda.is available())

IBATACRD, R[AIE5 R UL PyTorch 235 BT, Wk 2-17 o

B File Edit View Navigate Code Refactor Run Tools VCS Window Help Elin RIS SR - (] X
EERE R ) 52 2 2.3.6.py - 236 v | b # Qo
s Project « D E T & — | fa236py g
™ B REEERE C\Users\xiayu\PycharmPr 1 impert torch 1A v
L] v S2 2 print(torch.__version__)
= 23.6.py 3 print(torch.cuda.is_available())
A 237.py 4

> Ss3

> S4

> S5

> Se

> s7

>

— ¢ -
E » C:\Users\xiayu\miniconda3\python.exe C:\Users\xiayu\PycharmProjects\EZmMEM\S2\2.3.6.
§ V) 2.0.1
n _  True
° -

@ = o
S om Process finished with exit code 0 g
B(—|& 5
@ £
Il | 2

¥ Python Packages = TODO % Python Console  ® Problems  BM Terminal @ Services

P Version Control | Run
4:1 CRLF UTF-8 4spaces C\Users\xiayu\miniconda3

IOl Chinese (Simplified) Language Pack / 355 av... (8 minutes ago

Bl 2-17 IR [EI25 R 4685 PyTorch %224% i)
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2.3.7 REEHEMEE

torch Ff I 22 P 4% 75 L 22 BB AME B, 1 JG7E https://pytorch-geometric.com/whl/ F % 43 5 B )
torch &5 CUDA hiiAs. i8] 2-18 . tbln, Hiidi torch-2.0.1+cul 18 HEHEATIT R4 LTH .«

‘ (7w} [ pytorch-geometric.com/whi/ x  +
« C 0 ) https//pytorch-geometric.com/whl/ A G m B B @

RO TR PRV R vy yer

rch-1.9.1+cu102
torch-1.9.0+cu111
torch-1.9.1+cul11
torch-2.0.0+cpu
torch-2.0.1+cpu
torch-2.0.0+cul17
torch-2.0.1+cu117
torch-2.0.0+cu118
torch-2.0.1+cu118
torch-2.0.0+cu121
torch-2.0.1+cu121
torch-2.1.0+cpu
torch-2.1.1+cpu
torch-2.1.2+cpu
torch-2.1.0+cu118
torch-2.1.1+cu118
torch-2.1.2+cu118 v

2-18 L FEXTMifH torch iiiA 5 CUDA A

SR JG % 4% torch_cluster. torch scatter. torch sparse. torch spline conv PU-4~5 1 H Xt B [ #AE &
4i5 Python A K. whl 3CIF, FRRFENTTRETR, @il 2-19 fros.

3 @ | Y pytorch-geometriccomwhiftor: X | = - b

< C (3 https//pytorch-geometric.com/whl/torch-2.. A % QM @ ® @

torch_cluster-1.6.2+pt20cu118-cp311-cp311-linux_x86_64.whl :
torch_cluster-1.6.2+pt20cu118-cp311-cp311-win_amd64.whl
torch_cluster-1.6.2+pt20cu118-cp38-cp38-linux_x86_64.whi
torch_cluster-1.6.2+pt20cu118-cp38-cp38-win_amd64.whi
torch_cluster-1.6.2+pt20cu118-cp39-cp39-linux_x86_64.whl
torch_cluster-1.6.2+pt20cu118-¢p39-cp39-win_amd64.whl
torch_cluster-1.6.3+pt20cu118-c¢p310-cp310-linux_x86_64.whi
torch_cluster-1.6.3+pt20cu118-cp310-cp310-win_amd64.whli
torch_cluster-1.6.3+pt20cu18-cp311-cp311-linux_x86_64.whl
torch_cluster-1.6.3+pt20cu118-cp311-cp311-win_amd64.whi
torch_cluster-1.6.3+pt20cu18-cp38-cp38-linux_x86_64.whl
torch_cluster-1.6.3+pt20cu118-cp38-cp38-win_amd64.whl
torch_cluster-1.6.3+pt20cu118-cp39-cp39-linux_x86_64.whl
torch_cluster-1.6.3+pt20cu118-cp39-cp39-win_amd64.whi
torch_scatter-2.1.1+pt20cu118-cp310-cp310-linux_x86_64.whl
torch_scatter-2.1.1+pt20cu118-cp310-cp310-win_amd64.whi
torch_scatter-2.1.1+pt20cu118-cp311-cp311-linux_x86_64.whl -

P12-19 3&FEXFRL Python Fii A, CUDA R A FNHEAE R GERRAS 1 2 SO

TEGERUE, 4 A whl SCHFRCE 2T E SO T, SRJRITIT PyCharm JiUH , 8 28 3 45
pip Ay LA, W R

pip install
pip install
pip install
pip install

torch cluster-1.6.3+pt20cull8-cp39-cp39-win armé64.whl
torch scatter-2.1.2+pt20cull8-cp39-cp39-win amdé4.whl
torch sparse-0.6.18+pt20cull8-cp39-cp39-win amdé4.whl
torch spline conv-1.2.2+pt20cull8-cp39-cp39-1linux x86 64.whl
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4 MIHREEHR AR e A, PR T A\ fir < pip install torch-geometric, R[JTJ 42 3¢ |8 fih 22 [

#% 7 torch-geometric.
DA E SO 22 238 5 G, 2 B SRR — T B 4 2 B 22 38 1l Th e i — N py Ui, &L
ARG IFIE T

import torch sparse

import torch scatter

import torch cluster

import torch spline conv

import torch geometric

import torch
print ("torch sparse: ", torch sparse. version )

print ("torch scatter: ", torch scatter. version )

print

"torch spline conv: ", torch spline conv. version )

print ("torch geometric: ", torch geometric. version )

print ("torch:

(
(
print ("torch cluster: ", torch cluster. version )
(
(
(

", torch. wversion )

W R BT AR IS AT LT, R B B R R R 4% 2 iy I 2-20 R

B File Edit View Navigate Code Refactor Run Tools VCS Window Help Elpe PSSR - m] x
ErEpIEER 0 S2) 5 2.3.7.py - 237~ | b & Q >
i Project « @ = - O —| fa237py :
& B RIEERE C\Users\dayu\PycharmPr 1 import torch_sparse v
- v sz 2 import torch_scatter
= 2.3.6.py 3 import torch_cluster
[#237.py 4 import torch_spline_conv

> s3

N 4 5 import torch_geometric

N <5 6 import torch

.

> mse !

> 57 8 print("torch_sparse: ", torch_sparse.__version__)

R 8 = - - [N

RSTLF (O~ SIEG | [ RS SN
Run: 237 o -

':é: [ C:\Users\xiayu\miniconda3\python.exe C:\Users\xiayu\PycharmProjects\EMEMEEM\S2\2.3.7.
§ F torch_sparse: 0.6.18+pt20cull8
: _ | torch_scatter: 2.1.2+pt20cull8

= torch_cluster: 1.6.3 ~

H =
ig =s | torch_spline_conv: 1.2.2 §
é =  torch_geometric: 2.4.0 g
&a S
= A & torch: 2.0.1 E

P Version Control | ® Run | ¥ Python Packages = TODO @ Python Console @ Problems B Terminal @ Services
& Chinese (Simplified) Language Pack / F3GEE4 a... (15 minutes age 7:1 CRLF UTF-8 4spaces C:\Users\xiayu\miniconda3 ‘i

220 fREGEITEER

2.3.8 {#H Jupyter Notebook iE{T{tHS

2.1 %523 Anaconda Ff, %235 Jupyter Notebook. Jupyter Notebook #2fft 7 —/ Web {tidiz
THEE, AP ATLVE R U g SN 24700 RS LRI TR . AR B IRES EiAE
Jupyter Notebook HHIZ4T, BAT77 1 &TEE B 1 & um AT a4 : jupyter notebook, HUTMA )G, 1
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e
=k

L PR 2 7R — &R 51 Notebook HIIRSS 3B S, Wl 2-21 Fior.

&N

O 2 &M&RE: Windows PowerShell

PS C:\Users\xiayu> jupyter notebook

[W 2024-01-28 11:17:50.766 ServerApp] A ‘_jupyter_server_extension_points"®
function was not found in notebook_shim. Instead, a ‘_jupyter_server_exte
nsion_paths' function was found and will be used for now. This function na
me will be deprecated in future releases of Jupyter Server.

[T 2024-01-28 11:17:50.766 ServerApp] jupyter_lsp | extension was successf
ully linked.

2-21 i&47T Notebook IR %545

[EI 2 E 318 3h R G EBRIA N 2%, FTJT Jupyter Notebook iz fTHR1E, A&l 2-22 fimn.
1 FH Notebook iZ17 S IR, NEESR A 2-22 B~ )28 E 2L 515 [, 75 ) Notebook AR 452 # <4,
5 Notebook R4 T, T LAEEHriz4T jupyter notebook #54>, FJ 7T Notebook K55 .

g © Z Home x | = B = *
¢« C M QA @ locahostsssss. A < &3 | % - @

File View Settings Help

™ Files © Running

Rename ~New * Upload C

B / PycharmProjects / EleER2E 5 /

= Name - Last Modified File Size
0O mc3 24 days ago
0O mca 10 hours ago
0O mcs 2 hours ago
0O mce 21 hours ago
0O mc7 last month
0O mcs 24 days ago

K 2-22 w588 Y Jupyter Notebook FTH]

W IR EHTIF I8 4T Notebook LRSS, HLANFTIT 4 2 Z (K 2.ipynb, AIAEUNE] 2-22 Fros (9 57
B, 1% H SRR RAREIX ARSI R B AN e AT A B, Frmmanld 2-23 Fos.

: [i7s) > Home x| & 2 x|+ - o 2
C @O Q @ locahosteses/. A v B H ® ® - @

File Edit View Run Kernel Settings Help Trusted

B+ XD O » m C » Code v JupyterLab [7

[11: |

import torch
print(torch.__version_ )
print(torch.cuda.is_available())

2.0.1
True

& 2-23  #F Notebook F [ 1 FF ol S04





