Al {E fh

AT H 3T TensorFlow JF & 4% i i LSTM # A, 38 4 MIDI 3C 4, #4745 1F i 1k
FER I Y2k AR B A I8 LA 2 S AR L S BN T8 REAE A

1.1 BKi&it
IRER > AR BARAE IR AN R G R .

1.1.1 #EfcHEZR
e PRHE 4 B[R 11 s

Bttt ke 4y

BRI IR KA

B R 7

s

AR 1 }H{%mﬁﬁﬁm

FIRAER

R T EIAL

B 1-1 & fRHE

:

1.1.2 REHE
RERBEWAE 1-2 fixw,
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| mmngmie |

!

| wmem b= smwmi

PN
K12 RGHE

1.2 BITIREE

AR 4E Python M8 EIIMLIAEE . TensorFlow 255 & Python 28/,
1.2.1 Python 5%
1 Windows ¥4% F F 3% Anaconda, 52, Python 2. 7 UL F A SR E AN 1-3 iR,

) ANACONDA Enterprise  Pricing  Resources  About 9 FroaDownlosd | Comactsaes |

Introducing ) ANACONDA
Python in Excel

Harness the power of Python in Microsoft Excel's
familiar interface.

= PY.::' ---
[ explore Pythoninexcat | — b= =& Microsoft

Unleash Your
Innovation

The world's most popular platform to develop and deploy 2 /
secure Python solutions, faster 7

Y/, f
e /
Gat{

| Weusecookies /
o— T
of cookies o your device for functiona,
anaiyics, and advertsing prpor et
o Mo s See curprvacy poicy @

& 1-3  F#k Anaconda 5t
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1.2.2 JB{IPLIAEE

248 VirtualBox, W& 1-4 7R .

About

Screenshots
Downloads
Documentation
End-user docs
Technical docs
Contribute

Community

search.
BR AARE
2em S| mR

o

Welcome to VirtualBox.org!

VirtualBox is a powerful x86 and AMD64/Intel64 vir ization product for

enterprise as well as home use. Not only is VirtualBox an extremely News Flash

feature rich, high performance product for enterprise customers, it is also

the only professional solution that is freely available as Open Source = [ uly 18th, 2023
Software under the terms of the GNU General Public License (GPL) Metuaipox 7:0-10
version 3. See "About VirtualBox" for an introduction. L d

Oracle today released a 7.0
maintenance release which

Presently, VirtualBox runs on Windows, Linux, macOS, and Solaris hosts | pe 287 (Rease HEECH

and supports a large number of guest operating systems including but reamaions:tee the

not limited to Windows (NT 4.0, 2000, XP, Server 2003, Vista, Windows Changelog for details.

7, Windows 8, Windows 10), DOS/Windows 3.x, Linux (2.4, 2.6, 3.xand |,

4'x), Solaris and OpenSolaris, 0S/2, and OpenBSD. [T July 18th, 2023
leased!

VirtualBox is being actively developed with frequent releases and has an eicie oy relegsed s 6t

ever growing list of features, supported guest operating systems and maintenance release which

platforms it runs on. VirtualBox is a community effort backed by a Improves stability and fixes

dedicated company: everyone is encouraged to contribute while Oracle regressions. See the

ensures the product always meets professional quality criteria. Changelog for details.

= [ April 18th, 2023
VirtualBox 7.0.8 released!
Oracle today released a 7.0

Download e s

improves stability and fixes

J! regressions. See the
Changelog for details.
I r u a OX = [T April 18th, 2023

VirtualBox 6.1.44

Oracle today released a 6.1
Hot picks: maintenance release which
i il i

+ Pre-built virtual machines for developers at =*Oracle Tech Network e o s
« Hyperbox Open-source Virtual Infrastructure Manager = project site Changelog for details.
« phpVirtualBox AJAX web interface = project site « [ZX0 January 17th, 2023
VirtualBox 7.0.6 released!
Oradle today released a 7.0
maintenance release which

B 1-4 423 VirtualBox A

WE 1-5 pros , % %% Ubuntu &4, MRMASE 16. 04, A B TR ZHKR., T
Ubuntu GNOME, @& 1-6 frs . $TH VirtualBox, WK 1-7 Fris .

SHESHE

I

i, RBEFBIIIEE, B|IARAE) Ubuntu EEHFFRARIRET 3780
BHEE.

¥ Ubuntu Desktop 3

=

T Ubuntu,

BRERAS a@ERONmeEs

FEEMYLPER Ubuntu? TEMAT Linux, Windows B macOS

QD  ommun .

SEziE

873 Ubuntu S5 Windows EiE{T Linux RUFBIEFF,
£ Windows FH LS Ubuntu for Linux  (WSL) »

Kl 1-5 %% Ubuntu R4t
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Ubuntu GNOME P search

An official flavor of Ubuntu, featuring the GNOME desktop environment.

Home

About

Ubuntu GNOME®

Introduction

Ubuntu GNOME is an official flavor of Ubuntu, featuring the GNOME desktop
environment.

Ubuntu GNOME (formerly Ubuntu GNOME Remix) is a mostly pure GNOME desktop
experience built from the Ubuntu repositories. Our first (unofficial) release was 12.10
(Quantal Quetzal), released in October 2012.

The first official release was 13.04 (Raring Ringtail).

Our final Long Term Support release is Ubuntu GNOME 16.04.5.

Our final stable non-LTS release was Ubuntu GNOME 17.04. The 17.04 release is
no longer supported.

K 1-6 T~ #& Ubuntu GNOME %t 1

[ XN J Oracle VM VirtualBox E222

* @& & @ >

wRN) GRS AR E®M spenTam ' £BIAG) |

Pa 5% | wogmmnemena:
BONZLAREREERNBOBME ‘ L,

P

EOERRRYMEFNRHBRNTA
IAM. AEOLATREEDHEER
RPERES TR,

fRATBUR 07 REERNWE , RBA
www.yirtualbox.org 3% B {2 BRI
.

#4 (D) -
EXRBRCRRA, YEFHRNBRNEY, .

#B[REHRR](S)

1-7  #TIF VirtualBox 51
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BT R AL, BN A 1-8 R B XA AE

Oracle VM VirtualBox &%

@@e 20 &

RN /RS PO AREMIAM | £RIRG) |

BNEEERNRAXE
85
%M. Microsoft Windows %

JE#&: Windows 7 (64-bit)

AEXN
— 4 . MB

.................................

4 MB 8192 MB
mER

FRNRUER
O REHRBHTS
SEAEANRO RS

IMOOC.vdi (&3, 25.00 GB) <

SR8 Eo EE o B

B 1-8 KL A Bt i

AR BATE L5 RAEESE Linux; BRAIESE Ubuntu(64-biv) 5 WAFR/NAT AT HE ,
AL E S 2048MB L) b g SOURE A% e BB e 000, R 6 A HOLAE A, 2 S R B A A
B o E SCAA R /N X 15 HE Tl s 0LEE 4% B8 2 20GB, KR AL MR ST B # 58 i, X%
AR ST A i FEAT B B A A AR LR T DR A

PERRIRA B — 43 BC B3R — K 06 8% S/ I R 247 79 Ubuntu GnomelSO H844 30,
SRIG S OK ##4], #%+% install Ubuntu GNOME—Continue—Install Now— Continue—
Continue, £ Keyboard layout X} 3EHE 3£ Chinese, H.ii Continue $% 4 , 5 fF %2 E G
Bl Restart Now fZ4HHIWT

(1) #47 Ubuntu B E .

(2) FTHF Terminal , % 545 W AT B A Q0N i 4

sudo apt install fcitx fcitx — googlepinyin im — config

(3) % VIM, S AU T a4

sudo apt install vim

(4) QS EYILER SCE R AT s

mkdir share folder
sudo apt install virtualbox — guest — utils
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(5) I EPLCHFJe AIMM_Shared, #57 EHLS LAY L= B0 A0 F A

sudo mount — t vboxsf AIMM Shared home/share folder

1.2.3 TensorFlow ¥4

%% TensorFlow, 418 1-9 75 . #TIF Terminal . 5 AT i 4> -

sudo apt — get install python — pip python — dev python — virtualenv
virtualenv —-— system— site — packages tensorflow

source ~ /tensorflow/bin/activate

easy install —U pip

pip install —-— upgrade tensorflow
deactivate
1F TensorFlow =% ¥Iv A R HEXv BEE~ Q &% @ Language ~  GitHut
2
= R
bl
R Z4E TensorFlow 2
R BAWELLT 64 £ %8 EWET TensorFlow FEIXEERSE37 35 TensorFlow:
pip
Docker « Python 3.6-3.9 « macOS 10.12.6 (Sierra) BEEARA (F32i% GPU)
« Ubuntu 16.04 SiESERA
smigE
GPU RS « Windows 7 SE@SIRA (& C++ AIBETRIE)

o=

BB -Fﬁgxﬁ"@ # Requires the latest pip o

Linux/mac0S pip install --upgrade pip

Windows

SIG Build 3 {578 Python 9 pip Y@ EEREZ%E TensorFlow, # Current stable release for CPU and GPU
pip install tensorflow

BEAE Y TensorFlow 2 SR-IRBEART 19.0 89 pip B # Or try the preview build (unstable)

Java (4 (X3F macos ki, MESrT 20.3 & pip k& pip install tf-nightly

Java (IHIR) © x) .

c

6o 3

EAYE3HS Ubuntu, Windows 1 mac0S,

BXZ5 CUDA® SR, 15249 GPU 158,

RS pip 2258Em

i=1T7 TensorFlow 25&8

K 1-9 4¢3 TensorFlow S

1.2.4 Python J%)%:
4% Python Py CZE g AU F A4 .

pip install numpy
pip install pandas
pip install matplotlib
sudo pip install keras
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sudo pip install music21l
sudo pip install h5py
sudo apt install ffmpeg
sudo apt install timidity

1.3 HERILM
A ER A AL FE BOHE HE 2 AT B PR HC A A BRI 2k R AR A T R AR, T A
KR T REN G M AH A0S,

1.3.1 Bhidess

Bk A B R 2 70 B AR SCOR A% U5 MIDI, AH S H 4 UL s 45 Sk 1-17,
& 1-10 iR,

56.mid 57.mid 58.mid 59.mid 60.mid
61.mid 62.mid 63.mid 64.mid 65.mid
66.mid 67.mid 68.mid 69.mid 70.mid

B 1-10 254

1.3.2 15 EHEHL

BOHEHE S 58 UG L 75 B AT SO A% e 4 B AR AR BRI,

1. X%

i FH Timidity 3, S288 MIDI §% o MP3 45 Ho Al i B Ak =0 i B/ . HH OG0 RS I
AR S 117,

2. BERERRN

4 MIDI SCAF rp 9 3 A7 550 8 4 0 32 B, B 46 note 1 chord Ay AL FH; note 48 & £F, 1M
chord #8 F13% . (i FI A AR & Music21, B 0] LA MIDI SCHF 47T — SE AR 4R Ul 3 5 A,
AR .

import os
from music21 import converter, instrument
def print notes():

if not os. path. exists("1l.mid"):
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raise Exception("MIDI X 1.mid AAEM HFE T, HEHmM")
# 32X MIDI SCA4, i il Stream i 28 #Y
stream = converter.parse("1.mid") = f#Mr 1. mid N2

£ AR P A SR AR R4

parts = instrument.partitionByInstrument(stream)

if parts: &M IR AR AR O, B — A AR AR B A, e R — A L
notes = parts.parts[0]. recurse() # 3 93k HL

else:
notes = stream. flat.notes

= f th AT R

for element in notes:
print(str(element))

if name == "_main "

print notes()

1.3.3 Bk at

Gy N i X R L B B WA N
EX 45
B 1-11 0 T Ak B b 25 0 4 4 R A0, 34k 9 2, HF LSTM Y 70 % . 4 57 30 %0, X & N
TG e A I 0 R BCHE R A 6 7E S num_pitch RYERE L BRI 2% 2 T
B A BT R R T BT R v A R — A R 28 SO R Softmax BTG J2) 115 4 %
S5 = AR AN by it iy o A 0000 25 80 X5 7 ) P 810D o S T A AR T S A S A TR ) 8

PREOF AT AL AR B
LSTM {—={ Dropout —=— [STM —| Dropout [——|LSTM Dense | Dropout —| Dense —*|Softmax
LSTM % LSTM S LSTM PR ZH PR Bus 2
WETE G, WETEC G, WETEC WEITEC 30% METEC Softmax
512 512 512 256 T R

F1-11 e AR A

# RNN — LSTM 1/ 2 4 25 ] 4%

import tensorflow as tf

£ i1 25 o) 45 455 7

def network_model(inputs, num_pitch, weights_file = None) :
model = tf.keras.models. Sequential()

Fa) 3 — A i 28 ) 28 AR (HL Sequential J& 751 19 E 8D L 7 TensorFlow B M i ] LI&
FIRA @ T addO RERINTFEN)Z . Sequential FHY T — PR E L RIE A S B
T B 3 FE AN ] 2 AR AR T

HREAVESE, 55 n B SN o+ 1 BIRA, —3L 9 2
model. add( tf. keras. layers. LSTM(
512, #LSTM JZHiZ I Ci % B & 512, & LSTM J= i i iy 4k 2
input shape = (inputs. shape[1], inputs.shape[2]),
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£ A AR, X5 —A> LST™M JZ A Ak B
# return_sequences: %l iR [n] 5 AU
# True: R [l Fr A 19 4 5 51
# False: iR [A it 5 51 ) s g — A% i
S TEHE R LSTM |2 I A B, e 5 — )= LSTM A LUA i &
return_sequences = True £ 3R [8] Br A A R 2
))
# E3 30% TG, B 1k A
model. add(tf. keras. layers. Dropout (0. 3))
model. add(tf. keras. layers. LSTM(512, return sequences = True) )
model. add( tf. keras. layers. Dropout(0.3))
model. add( tf. keras. layers. LSTM(512))
# return_sequences 42 ZRIA ) False, H iR Al 4 ) 2 50 09 i )5 — 1>
#1256 MHZIGIN & E R 2
model. add( tf. keras. layers. Dense(256) )
model. add( tf. keras. layers. Dropout(0.3))
model. add( tf. keras. layers. Dense(num_pitch))
#h A E ST A ANERL N EJHEH : nun_pitch
2. LK RH
Ty 22 o 25 T 45 A58 TR B0 A 2 O, T O A R AT g R, X 2 [l 0 43 A Tn) L, IR O S
Softmax 115 H 43 L HER , 75 Cross entropy (3¢ X)) 1138 A 2R A4k #0448 2 0] 19 3% 22 , i
RMSProp fifb & LA A T S 550, A OGRS 4n
model. add(tf.keras. layers. Activation('softmax')) # Softmax V4 Vi BRI A5 A R
# 28 X R 2, (f ] RMSProp {4k 4%
I E G2
model. compile(loss = 'categorical crossentropy', optimizer = 'rmsprop')
= W12k FREL loss, k%% optimizer
if weights file is not None: # flIJR 24 i ¥ 4k
2 D\ HDF5 SCA4: N8 BT A fif 458 1) 45 )2 1) S50
model. load weights(weights file)

return model

1.3.4  BIRIYIZ: B AT

Ha s e BRI L 7 I G R 2 i 200 2 AT 8. B A L T S R A
B R) P ads e 0 2o T ORE BRI A L BRI 2 b R AT B B AR B i S 22 )
ERAE R AT PO I 3 B AR — A . T A A 2 IR A R I R S A K e, A R Y IE
I 2 SUI . e DL ZERE S0 B i 1 e 4 il 0 0 1 L B A3 ZR BB

1. #EIZ

BERLYNZRAR AT an T

import numpy as np
import tensorflow as tf
from utils import *
from network import *



10 | REFINABIFELE — XA RER L3065

= YN i 25 1 4
def train():
notes = get notes()
s RAFAARNELZN T HEH
nun _pitch = len(set(notes))
network input, network output = prepare sequences(notes, num pitch)
model = network model(network input, num pitch)
filepath = "weights — {epoch:02d} — {loss:.4f}.hdf5"

TEVN RS B 2 A, 77 28 X — A 4 i, H B 802 78 B 48 45 i 0/ f7 B8 2 48
(weights) . TEYI Zrid B AN 43 2 B A 2800, 107 HLAE X 458 2K 0 2 O Bl 43 1 0 2. AR
T3 SCAE ARt 1 78 491 s QR B SR B AR AN W ST DR AP B L S8 weights #8200 hdf5, Hirp
checkpoint &KX E save_best_only= True, J& 5 ¥ M %% monitor=“loss” Wa #1417 i IF
A s SR AR R LG R AR R /N U R S BORE S W s A AR I R

checkpoint = tf.keras. callbacks.ModelCheckpoint(
filepath, = ORAF I S AR
monitor = 'loss’', # WP I X & i 2k (loss)
verbose =0,
save best only = True,
mode = 'min' # A 2K /N
)
callbacks list = [checkpoint]
= 1 £it() R EI LR Y
model. fit (network input, network output, epochs = 100, batch size = 64, callbacks =
callbacks list)
5 R i 25 I 2% 2 U I 5 1 ) B
def prepare_sequences(notes, num_pitch) :
sequence length = 100 7 R
= 15 B P A S A R 4
pitch names = sorted(set(item for item in notes))  # sorted F T & HEF
A A, T S R
pitch to int = dict((pitch,num) for num, pitch in enumerate(pitch names)
# enumerate & M %%
) A A 2 ) 2% 1 A 37 R G O 57
network input = []
network output = []
for i in range(0, len(notes) — sequence length, 1):
& B B — 5 A A U T Y — A A R 1
sequence in = notes[i: i + sequence length]
sequence out = notes[i + sequence length]
network input.append([pitch to int[char] for char in sequence in])

Batch size BHLIR (FEAEH . B R —WERTAMEALH ., Tteration JEER, HIK
SR B — IR E (WM& S 5D , ﬂMﬁifﬁ%ﬁﬁﬁE Batch size /™% 45 Al 7] 328 B 5 FE R AT
Wiz 5, — > Epoch 48 Ir A B I ZrBEA 58 il — R AL
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2. HBRTE
YIGRPpW 4% 5 K weights SEURAEE HDFS SCUH  AHSGARRS T,

# ¥ sequence_in H 1) AN T 45 5 e BB J5 77 A network_input HY
network output. append(pitch to int[ sequence out])
n_patterns = len(network input)
ER RPN N IR ey B NP e A P
network input = np. reshape(network input, (n_patterns, sequence length, 1))
=i A bR A/ 13—k
F 3 — b AT LAl 2 )5 i D04 £ (optimizer) BT AR B 47 4b 4% 31 12 2 i /M
network input = network input /float(num pitch)
20 S B e 4 i {0, 1Y EH LR AT K HE R, TG B iR 25 SR Al
network output = tf.keras.utils.to categorical (network output)
return network input, network output
if name _ == '__main__':
train()

1.3.5 ¥FIREI

AR e F2 BEAT P 90 R A AT A R AR AR A AR AR - D S 2 I 4 o A - fit
WIGRIY PP 51 5 @3 T e 55 4T 1 A 28 0 265 A B 19 35 45 5 O U1 5 Je 1) o 222 ) 246 A6 0 2
g

TEYNZRAERL T fie O pRA3C 45528 5000 50805 B6F P predict O pRBORE 31 d5 KA 46 J3E L o gt J2
MR ARt el A AT o 45 552 o TN ) R B e S R R AT i A B 1) )i RS Bl AN W A R Y

S=RLR
1. FO&EE
A& A AR T

def prepare sequences(notes, pitch names, num pitch):
= 0 i 25 I 2% o 2 U R R 1 )5 51
sequence length = 100
o A H— A S, R R R
pitch to int = dict((pitch,num) for num, pitch in enumerate(pitch names))
) e A 2 ) 8% 1 A 37 R G L ) 5

network input = []
network output = []
for i in range(0, len(notes) — sequence length, 1):
sequence_in = notes[i: 1 + sequence_length]
sequence out = notes[i + sequence length]
network input.append([pitch to int[char] for char in sequence in])
network output. append(pitch to int[sequence out])
n patterns = len(network input)
£ KA TR T 4 U 5 10 2 A5 B AT L) 2 Ui A OB 2K
normalized input = np.reshape(network input, (n_patterns sequence length, 1))
= iy A bR AL /A — 1k
normalized input = normalized input / float(num pitch)
return network input, normalized input
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2. BEREM
AT A B AT T

def generate notes(model, network input, pitch names, num pitch):

5T P80 E A, A 4 R 4 AR BURT I & A

# M A BE AL B — P 5, A SR TR / A R AR R AR AR

start = np. random. randint(0, len(network input) — 1)

A A S, T S A A 9

int to pitch = dict((num, pitch) for num, pitch in enumerate(pitch names))

pattern = network_input[start]

£ 1 22 ) 4 52 B AR Y

prediction output = []

= R 700 A F A5/

for note index in range(700) :
prediction input = np.reshape(pattern, (1, len(pattern), 1))
= i A —1k
prediction input = prediction input / float(num pitch)
F T T I 557 15 d5e A4 2 B0 16 0t 25 T 2% 0 / A 1R 1) 5 9
prediction = model.predict(prediction input, verbose = 0)
# argmax Wi K 4E Z
index = np.argmax(prediction)
ER LR e s
result = int to_ pitch[index]
prediction output.append(result)
= [ 5 # 5l
pattern. append( index)
pattern = pattern[1:len(pattern)]

return prediction output

if name == ' main ':

generate()

3. EREHM
BRI A AT

# 1 F Z WU 25 BT A5 09 B AR S 80U LS R
def generate():
£ I ER T T U1 Gr sk 4 0 4% 119 AR AR
with open('data/notes', 'rb') as filepath:
notes = pickle. load(filepath)
R GRS
pitch names = sorted(set(item for item in notes))
sRBTAAREZN G
num_pitch = len(set(notes))
network input, normalized input = prepare sequences(notes, pitch names, num pitch)
£ A Z H I GRS S5 I B S 800, A B 2 ) 45 5 7
model = network model(normalized input, num pitch, "best — weights. hdf5")

o JI A 20 T 2% A= 1 A 00



prediction = generate notes(model, network input, pitch names, num pitch)

100 A9 5 AR B0 A B MIDT S, P-4 d B MP3 A% 2

create music(prediction)

1.4 BN

AT 236, 458 DIl i A R R

1.4.1 IR

B

AlfEd | 13

i 47 python train. py FEFF IR IIZR , BRI ZE 100 > epoch, AI i FH4H & 8 Ctrl4-C 25 )

Yk, i 1-12 s,

Epoch 27/400
42685/42685 [

Epoch 28/400
42685/42685 [

Epoch 29/400

42685/42685 [

Epoch 36/460
42685/42685 [

Epoch 31/400
42685/42685 [

Epoch 32/400

42685742685 [

Epoch 33/400
42685/42685 [

Epoch 34/400
42685/42685 [

Epoch 35/400
42685742685 [

Epoch 36/400
42685/42685 [

Epoch 37/400

42685742685 [

Epoch 38/400
42685/42685 [

Epoch 39/400
42685/42685 [

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

142685/42685

Bl 1-12

- 1858s

- 1855s

- 1853s

- 1853s

- 1850s

- 1849s

- 1847s

- 1845s

- 1842s

- 1844s

- 1845s

- 1845s

- 1849s

44ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

43ms/step -

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

4.5118

4.4739

4

4

.3547

L2431

4.1182

3

w

w

w

w

w

w

N

.9861

.8438

.6849

.5315

.3884

.2341

.0969

.9628

BEE epoch 3§, 451 A HA B , A5 B9 7 Y1 25 B0 a0 B Y 468 2k M 0 il 3R 128 i

WS 2B TRUE .

R MP3 ¥ 21 3 SR B, S5 M output. mid A2 B MIDI SC 4, B M output. mid 4= i
output. mp3 XF— R H AL F generate. py RIZ H % F ,i217 python generate. py BI A

M1 MP3 % 2 O
1.4.2 AR

A g R UK 1-13 s s output. mid & B 324 WA MIDI 34, output. mp3 25 )5

B MP3 3 AR A% XS0
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-
LN N J

TABE

O T8
©) W=

W £ RAMIDI ZHERIMP3 X4

mm=m =:=v #v i = Q 2%

A RiBRF output.mid

C) £\
£ mame
iCloud
@ Cloud =&
b X®
CI £\
rd |
[ AR
[€ BooTCAMP

BE

output.mp3

> I EE > AN MIDIZEF MP3 it

B 1-13 Ay MIDI 3T F1 MP3 344

i Garage Band 2% il A B & 5K L A 1-14 B,

Bl 1-14 &3 output. mid



1 == 2 =]
& B ﬁlﬂu

AT H BT R4 B 4% (Convolutional Neural Networks, CNN) Xf 2% £ 55 #7 A [6] 1)
O A LR 56 B ST

2.1 B&igit
IRERAr AR BARAE IR AN R G .

2.1.1 EiRHEZR
e PRHE 4 41 [ 21 e

25 2 o
G (i)
i i
S K5 O TR
i l PyTorch
R S yTorc
BRI i *g";ggjgg7 CUDA

cuDNN

DIREMIA

B 2-1 A RAES
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2.1.2 RBEHE
REREWMEAE 2-2 Fiw,

C )
| s T | e

Al
! f

| oo | | ommmn | | wasm |

K 2-2 RSt

2.2 IBITINE
A 45 Python #3345 . PyCharm #3345 Py Torch 345 .CUDA F1 cuDNN 155,
2.2.1 Python ¥}
1 Windows ¥ 3% F T 3 Anaconda, 58 il Python RIFREEACE . W& 1-3 AN,

2.2.2 PyCharm B3

PyCharm 5 %75 Python #2320 i # EAT 223 a8l 2-3 s,

B 2 R I I M PR R AR IEC A DGR ) i T A R LS S8 R . SRR H P TR R
1% — Previouslyconfiguredinterpreter = Createamain. py — Create #F 17 Wl H # #., £ i
main. py, i B AT HL, 1B 47 P AR SR PR BT C 8 i )



MB2 EHIRG P 17

Choose the region to see content specific to echina Mainland DX

JET
BRAINS DeveloperTools TeamTools Education Solutions Support Store Q @ » %

PyCharm New Ul What's New Features Learn [ Pricing ‘

Windows macOS  Linux

<}

PgChqrm Professional ,;:,,,,,,::,,,,:,:

The Python IDE for Professional
Developers

e
i : n
24 August 202; h
Download ime by g the Opt-Out page

Free 30-day trial [Alccept ALL [M]anage Settings

K 2-3 F#k PyCharm #ifi
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pytorchl 11 2RI FREE M 4 FR. python=3.7 J& Python A,
EPES H ORI T A BN E] , Package T %2235 75 2, 7 Windows F i Ji
Conda BRI, th 7] DA3E$E pip M HUFE 2 X5 r A3 0956 = 7 ARl AT 48— & 3¢

2.2.4 CUDA Hl cuDNN Ffh%

K A5 LA S BRI R 2 AR, A 2-4 R L7 CUDA Toolkit 12. 1. 1(April 2023)
i kR nvidia> RGEME B4k, I 0 R A @R B AT v DL A L, &R
SR I B AR SO e 2 A s B s B8R A RS, 2 8 iUR i B CUDA (1) SR 85 48
iy FEMAT R MA R ARy  Wh . exe SO BE BT EE AR GEFEBROIAIEAD) .

cuDNN £ CUDA b T 355, 2 A 21 5 CUDA M VCELH 11. 3 WA, il 2-5
i,



18 | REFINBIFREBR—XASIRE %24 E304]

@znvln'ADEVELOPER Home Blog Forums Docs Downloads Training Q E

Solutions ~ Platforms ~ Industries ~ Resources ~

CUDA Toolkit Archive

Home

Previous releases of the CUDA Toolkit, GPU Computing SDK, documentation and developer drivers can be found using the links below. Please select the release you want from
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importsocket

importthreading

classMyWebServer(object) :

def init (self,port):

£ W hafh: BlEE RS

self. server_ socket = socket. socket(socket. AF INET, socket. SOCK STREAM)

self. server_ socket. setsockopt(socket. SOL_SOCKET, socket. SO REUSEADDR, True)
self. server socket.bind(("localhost", port))

self. server socket. listen(128)

defstart(self):

a3 L ERE, IFT R TR

whileTrue:

new_socket, address = self. server socket.accept()

print(" & # ", address, sep = "from")

sub_thread = threading. Thread(target = self. handle, args = (new_socket, ), daemon = True)
sub_thread. start()

(@ staticmethod

defhandle(handle socket) :

= FI ¥ &R WUk HTTP A% 2 AR

request_data = handle socket. recv(4096)

iflen(request data) ==0:

print (" % 4 2 B E )

handle socket.close()

return

request content = request data. decode("utf - 8")

print(request_content)

# DI\r\n 435 25 55 5

request list = request content. split("\r\n")

# B8 B R 1Y 9 IR AR

request line = request 1ist[0]

request line list = request line.split("")

request method, request path, request version = request line list

FHR
ifrequest_path=="/":
request path="/index. html"
£ W) N7 AT 55 e 7 Sk A R A
response_line = response_header =
£ AR T SR I A A G W N AT A 0 N 4%

try:
withopen("." + request path, "rb")asrequest file:

nn

response body = request file. read()
except(FileExistsError, FileNotFoundError) :
response line += f"{request version}404NotFound\r\n"
withopen(". /error. html", "rb")asrequest file:
response body = request_file. read()

else:

response line += f"{request version}2000K\r\n"
finally:
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£ 1 A G e Sk AR R

response header += "Server :MyWebServer2. 0\r\n"
£ [ 0 UG 2% & 3% el o 4% SC

response data = (response line + response header + "\r\n"). encode("utf — 8") + response_body
handle socket. send(response data)

# W I 55 0 Y 2 Y 3

handle socket.close()

defmain() :

port = 8888

my web_server = MyWebServer (port)

my web_server. start()

if name _=="__main _

main()
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