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Abstract

The Department of Information & Communication Technology has several courses of IoT. In these courses,
students learn to control electronic devices by Raspberry Pi in Python. One of these courses is “Intelligent device
experiment I” in third year. In the final lecture of this course, firstly, they make music box to play speakers by
using hardware PWM. Secondly, they learn how to generate wav files. In both cases, the goal is to play “For
Elise.” Through this lecture, students can be motivated to learn a lot of programming techniques of Python. This

lecture is an attempt of STREAM education.
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e Raspberry Pi 3 Model B V1.2
e OS: Ubuntu 18.04.2 LTS
e Python 3.6.7
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play_tone.py

import pigpio
import time

PWMO_PIN = 12

p = pigpio.pi()

frequency = 440 # AV 5 —T4D"5 1 DEKE

p.hardware PWM(PWMO_PIN, frequency, 500000) # Ri&# frequency®
PWMO N ENS,500000187 1—T 1 Lb50%Z BIKT %,

time.sleep(1.0) # 1#E&ED. (ZDE. PWMHHEASNEET )

p.hardware PWM(PWMO_PIN, 0, 0) #
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import pigpio
import time

PWMO_PIN = 12
PWM1_PIN = 13

p = pigpio.pi()

frequency0 = 261 # AV 9 —T4DTR1DREKEE

frequencyl = 330 # AV 9—T4D"I ,ORKEE

p.hardware PWM(PWMO_PIN, frequency0, 500000) #
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‘ p.hardware PWM(PWM1_PIN, frequencyl, 500000) #
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import pigpio
import re

import time

PWMO_PIN = 12

TEMPO = 60 # 7YiR(128% D OEZEFOE)
DURATION_PER-NOTE = 60 / TEMPO # 4238®12&7h OHKERME

# HGE(2EY R N)UPPER_PARTE LOWER_PARTDERIZERE

NOTE.DIFF = {"c": -9, "c+": -8, "d-": -8, "d": -7
"e":-6,"€": -5, "' -4, "f4": -3, "g-" -3,
g -2, "g+" -1, "a-": -1, "a": 0, "a
"b-":1,"b":2,"r": None}

note_pattern = re.compile(r" " ([a-gr])(\+|\-)?(\d+)?", re.IGNORECASE)
TUNING = 440 # BEERBZAVY—T4D"5,10BERE
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def play_tone(p, pin, tone):
note_match = note_pattern.search(tone[0])
(note_code, accidential, octave) = note_match.groups()
note_acc = note_code + (accidential if accidential else "") #
Y —=T¥ 75y NOXFEMM
# BEONEEARBOHE
if note_code == "r": # A (rest) DIFE
frequency = 0
else: # BROEHS
note_diff = NOTE_DIFF[note_acc]
octave = int(octave) # XFINEBHICEHR
frequency = TUNING * \
(2 *% (octave -4)) * \
((2 ** note_diff) ** (1 / 12.0))

duration = 4 * DURATION_PER_NOTE / tone[1] #
RE (XRIFRT) KEZHE
if len(tone) > 2:
if tone[2] == ".": # FREF(XZXKF) DBE
duration %= 1.5
p.hardware_ PWM(pin, int(frequency), 500000) # 7 21—7 1 t£50%
time.sleep(duration)

def play(p, pin, song):
p.set_mode(pin, pigpio.OUTPUT)
try:
for t in song:
play_tone(p, pin, t)
except KeyboardInterrupt:
pass

p.hardware_ PWM(pin, 0, 0) #
PWMORERB%Z0.T1—T 1 tb%Z0&£T 3. (PWMZELLDH S,)
p.set_mode(pin, pigpio.INPUT)

# VREX1>7095 4
p = pigpio.pi()
play(p, PWMO_PIN, UPPER_PART)

33MiCHELLHIC, A=A —DB ENCIE, Ik
BERERHEOERPIDETH S, ZOERE, V—2A
a—F3TIRUTFDIIITKRD T3S,

1. B play T3, 2EV A FSIHICTIEY AR (12
DEFFIZOVTOEHR) 2D L, BAB play_tone
P,

2. B9%k play_toneTlx, 1HY A 256, EMREHD
WIREATH Sy 7= rez 0T, E/F7T—% (4
28 —=7, v =777y bbEoiE4, R
DHEME GO ERORE) 2O T, ZOHF
T—=8%HT, UTOFHEEZT).

(a) A7 % =7 W45, T frequency % F1 5
T5,

(b) BERFORI»S, FERHE (RFOLAI3IES
HIRFE) durationZ 35T 5,

3.7 TTU—EDRHic: DL - FIN—hDiESE

HE A= 2 ORIICB VT, (2OHDOHERURE
D) BEDIA VT BENITNTTHD, DXkl
Wz 7079 LTI TREES, 22T, Ktz
FiA, HERES T, S—FTEIHLTWSZ
LK EAH, 22T, b PR=FIZHIBT 5F

;558 (2020)



7O0ER%2 1272 b BIF, I0s oWz fT LT
fib¥sZ&icd %, 7rt ZD0HIZIE, Python ®
Ry —¥TdH % multiprocessingZ FH\» 5,

M EDJjshT, Tm) —¥D7dlz; Ok T—F%
HET 27077 08%Y—RAa—F 4187,

V—2a—F4 T2Y—¥Dfdiy Ok T=}
ZHF CifiZ2 9 5. play_for_Elise_waon.py

V—Aa—F4o7ar I rz8iT 57012,
multiprocessing’S v 7 — P D BRN AU R TH 5. %
D7-®, multiprocessingDfEHA] (VY —2a—F5) %4
Z, COBERMET 2L EINOBEEEE L.

Y — A 3 —F 5 multiprocessing® fifi i 7 i F $4

multiprocessing_simple.py

import pigpio

import re

import multiprocessing
import time

PWMO_PIN = 12
PWM1_PIN = 13

TEMPO = 60 # FYK(185HD OESERFOH)
DURATION_PER.NOTE = 60 / TEMPO # 43E®& 12810 DS

# %5M(2FYRN) UPPER.PARTE LOWER_PARTOE SIS EIE
8, "d-": -8, "d": -7, "d+": -6,

,UET 3, Mg 3,
"1, "a"i 0, a1,

note_pattern = re.compile(r” " ([a-gr])(\+|\-)?(\d+)?", re. IGNORECASE)
TUNING = 440 # BHEERZAVY—T4DT5,0RKEEH

def play_tone(p, pin, tone):
note_match = note_pattern.search(tone[0])
(note_code, accidential, octave) = note_match.groups()
note_acc = note_code + (accidential if accidential else ") #
Iy —TPT7 3y hOXFEMN
# BRONEEARBOHE
if note_code == "r": # {KFF (rest) DIFE
frequency = 0
else: # BHDEHS
note_diff = NOTE_DIFF[note_acc]
octave = int(octave) # XFFIZBEICER
frequency = TUNING * \
(2 *x (octave -4)) * \
((2 #* note_diff) ** (1 / 12.0))

duration = 4 ¥ DURATION_PER_NOTE / tone[1] #
RE (F3FERT) KRZHE
if len(tone) > 2:
if tone[2] ==".": # REF(XRBHF)DEE
duration *= 1.5
p.hardware_lPWM(pin, int(frequency), 500000) # 7 a1—7 1 t50%
time.sleep(duration)

def play(p, pin, song):
p.set_mode(pin, pigpio.OUTPUT)
try:
for t in song:
play_tone(p, pin, t)
except KeyboardInterrupt:
pass

p.hardware_PWM(pin, 0, 0) #
PWMOREEHZ0.T1—T 1 tbE0E£T %, (PWMZELLSH )
p.set_mode(pin, pigpio.INPUT)

# WX 70954

p = pigpio.pi()

pl = multiprocessing.Process(target=play, args=(p, PWMO_PIN,
UPPER_PART))

p2 = multiprocessing.Process(target=play, args=(p, PWM1_PIN,
LOWER_-PART))

pl.start()
p2.start()

p.stop()

import multiprocessing
import time

def func(str):
while True:
print(str)
time.sleep(1)

pl = multiprocessing.Process(target=func, args=("1"))
p2 = multiprocessing.Process(target=func, args=("2"))
pl.start()
p2.start()
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1. 7ARY =41~y FRvoA 7Ry 2L
T, aplaya~y N CHAET 3.
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AT wavetoolk VI EY 2 — )L EZHE L 7. wave_tool
&, iz, 77 2iEhEL vy, R b,
HBBDEIHELT, FRLA77ANVE 7Yz M %
EI AR LT3

V—=Z2a—F 6 wav 77 A VICEET 570D E
Y 2 —)l wave_tool.py

wave_tool.write(file, data) # 77 ILICEERAL,
wave_tool.close(file)

V—RAa—FRT7&2ETTBE, WREDLD, ¥—3IF)
ICET— Y OBRHO 10 ABRFREINS. (FiZHzw,)

datal[:10]= [0.0, 0.06264832417874369, 0.1250505236945281,
0.18696144082725336, 0.2481378479437379,
0.30833940305910035, 0.36732959406137883,
0.42487666788983847, 0.4807545410165317,
0.5347436876541296]

import wave
import struct

channels = 2

sample_width = 2

sample_rate = 44100

sample_bits = sample_width * 8
max_gain = 2 %% sample_bits / 2 -1

def open(output_file_name, sampling_rate=44100):
global sample_rate
sample_rate = sampling_rate
output_wave_file = wave.open(output_file_name, "wb")
output_wave_file.setnchannels(channels)
output-wave_file.setsampwidth(sample_width)
output_wave_file.setframerate(sample_rate)
return output_wave_file

def close(output_wave_file):
output_wave_file.close()

def write(file, data, gain=max_gain):
file.writeframesraw(b” " .join([struct.pack(”h", int(x*gain) ) for x in
data)))

ZDEY 2—)LIZOWTIE, RISRTAL 70 r 740
DY —Aa—=F7%2BEBoHWEE2IET 57200 TX
<, hWGEBMTIHEE L EZMELL. (b5
by MEZHETZZE2HEE L THRN,)
42 BEDvav7 71ILOER
wave_toolZ 7 b - E bRy L ELT, H
HRERLTHS, V—R2Aa—F 713, 1BEOIEKNK
DF = %2R L wav? 7 A VIS T2 7075 AT
H5, FPBIZ440[He] (A2 5 =74 D T5,) TH 5.

V—R2a—F 7 EREDT—%ZERL, wav 7 7
A W19 5. generate_sin_wave.py

import wave_tool
import math

def sin_wave(frequency, tick):
tick-mod = tick % wave_tool.sample_rate
t = tick-mod / wave_tool.sample_rate
omega = 2.0 * math.pi * frequency
value = math.sin(omega * t)
return value

# LIBREX1>7095 4
import numpy as np
file = wave_tool.open(”sin.wav")

frequency = 440.0

data = [sin_wave(frequency, i) for i in range(wave_tool.sample_rate)] #
UZAMRBREZAVS IDEOEXKREVAMELTRS,

print("data[:10]=", data[:10]) # BR#DINEERTLTHS.
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I CERRINHEIE, 1.0 ~ 1.0 ICIERLE i fiE
Thb., ¥, 774 )VsinwavdhBAhL Y F T4 LT b
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72, writeBA8D ¥ —7 — P4 gainlc X D MR %2 5 7€
TE 5.
4.3 wav7 71 ILOEF DOHEE

4.2 fiiTlE, BV A M EFEDfEE W03, HIESIE
LATES N7 % ED» D 21T LT 2 2 E D EE L
WV, wav 7 7 A VERABULT 2o 70T Lk Y —
Aa—F8IIRT, VY—RAa—F8IFEAL LTflizn
R, W E2HEFET 20 ELEHREL .

V—Z2a—F 8 wav 7 7 A V&AL T 270D 7
" 77 I plot_wav.py

import wave

import numpy as np

import matplotlib.pyplot as plt
import sys

args = sys.argv

if len(args) < 2:
print(" args=", args)
print(" T3 — iwav7 71 LDBRIZH/EL TS EE W)
exit()

if len(args) >= 3:
end_tick = int(args[2]) #
ARV RSA VIO 2OBIK HEDKRT TV Y
print("end_tick=", end_tick) # 1—YOERDH. BEICKTT .

file_name = args[l] # AVYRSAVEIBD 1 2B 7 71L&
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wf = wave.open(file_name, "r")
buf = wf.readframes(wf.getnframes())

# NAF VT —5 ZBHB (16bit) ICER
data = np.frombuffer(buf, dtype="int16")
if len(args) >= 3:

data = data[:end_tick]

# 9371

plt.plot(data, linewidth=0.3, marker="0’, markersize=1) #
RIFH< . V—h—F3NE<T 3,

plt.grid()

plt.title(file_name)

plt.xlabel (" BFE (BB%{E) ")

plt.ylabel (" {E (BB¥fiE)" )

plt.savefig(file_name + ".png”)

plt.show()

L7.) 2OEY 2= VOERICH->TE, Tur7
L7 LZDFEEEDATA N [8] #BHBIT L.

V—Aa—F 9 HF{F—FIps wav? 74 VAR
T 2578 DEY 22— )L score.py

Filo7'm 7' L plot_wav.pyDFEITICEVI> T, 7

ARY =841z sshawv Fickbhua 4 4 30,

A7 av-YCEMIFRTFULR s kv, Ziuc kD, X
Window % 7 — % i€ — FCIIXTZ %,

Ffravry FiE, DTFOBEYTHE, avvy P4 v
F1EE LT, L2\ wav? 7 A V4 &Rl T T

% (BEEHALO) Kz )Ed,

python plot_wav.py sin.wav 1000

FTT5E, My Y P THEPRRINE LELED
I, 2 IR THIR7 7 4 )L sin.wav.pngdSH L >~ b
T4 L7 FVIHERIS NS, &, matplotlibTld pdf
77 ANVICHARGE 7 & ¥ F DMDARBTE 5\ 70,
png”7 7 AL & L“CH::'?'JL“CL)ZJ

sin.wav
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8 (EEWE)
©
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—-20000

-30000

0 200 200 600 800 1000
BSf (Eehia)

2 plot_wav.py CER I 1L/ [lfR 7 7 4 )V sin.wav.png

44 TTV—EDRHIC) DL FTIX—NDOFES
TR 1 CERL R RIRL, wav? 7 14 V& 4K
T35/ MELL. o770l 768135 a—
Iy o= —ofigiich .

= U —DEY 2= )%, V—RAA—=F9IIRT,
WOERIZY —Aa—F 10 CTERINDL V7 AT
9. (42 fiiTld, WEEZBERE L TERL R, A
Bl EOEBOFENGFIEIC X 25K LD, 7R L

import re
import wave_tool

TUNING = 440 # BEELRZAVH—T4D"7 DR

NOTE.DIFF = {"¢": -9, "c+": -8, "d-": -8, "d": -7, "d+": -6,
"e":-6,"€": -5, "' -4, "f4": -3, "g-" -3,
g':-2,"g+": -1, "a-": -1, "a": 0, a4 1,
"b-":1,"b":2,"r": None}

def score_to_sequence(song, tempo=120):
tick_position = 0

note_pattern = re.compile(r” ~([a-gr])(\+|\-)?(\d+)?", re.
IGNORECASE)

sequence = list()
for tone in song:
note_match = note_pattern.search(tone[0])
(note_code, accidential, octave) = note_match.groups()
note_acc = note_code + (accidential if accidential else "") #
Oy —TVT Ty hDOXFEMM
# BRONELARKOHE
if note_code == "r": # KR (rest) DIHFE
note_frequency = 0
else: # BERFDIHE
note_diff = NOTE_DIFF[note_acc]
octave = int(octave) # XFIIEBHICETIE
note_frequency = TUNING = \
(2 ** (octave -4)) *
((2 ** note_diff) ** (1 / 12.0))

# BR (XA oRSE
note_length = tone[1]
note_on_tick = wave_tool.sample_rate * (60.0 / tempo) * (4.0 /
note_length)
if len(tone) > 2:
if tone[2] ==".": # MREF(XBAF) DEE

note_on_tick *= 1.5

# REORTT4vIEEHITS

tick_position += note_on_tick

# Y=Y R (ERT—)CER

sequence.append((note_frequency, int(tick_position)))

return sequence

class sequencer(object):
def __init__(self):
self.tracks = dict()
self.volumes = dict()
self.sequences = dict()

def add_track(self, track-id, sequence_data, form, volume=1.0):
self.tracks[track_id] = form
self.volumes[track_id] = volume
self.sequences[track-id] = sequence_data

def get_value(self, tick, stereo=True):
for (track.id, sequence_data) in self.sequences.items():
if tick > sequence_data[0][1]:
del sequence_data[0]

if len(sequence_data) == 0:
return None

(frequency, off_tick) = sequence_data[0]
form = self.tracks[track-id]
form.set_frequency(frequency)

if stereo:
return [ self.tracks[0].get(tick) * self.volumes[0] , self.tracks
[1].get(tick) * self.volumes[1] | #
[EF >RV, EF v xR ]
else:
result = 0
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for (track-id, form) in self.tracks.items():
result += form.get(tick) * self.volumes[track_id]
result = result / len(self.tracks) # IERILLT.RUAH

return [result, result]

def render(file_name, sequencer, stereo=True, gain=wave_tool.max_gain):
file = wave_tool.open(file_name)

tick = 0
while True:
data = sequencer.get_value(tick, stereo)
if data is None:
break
wave_tool.write(file, data, gain)

tick +=1

if (tick % 50000) == 0:
print(" {:8d} ticks ... " .format(tick))

wave_tool.close(file)

V—R2a—F 10 1EXK¥, HERE, ZAREART S
7 7 A wave_form.py

import wave_tool
import math

class sin_wave():
def __init__(self, frequency=440.0):
self.frequency = frequency

def set_frequency(self, frequency):
self.frequency = frequency
self.omega = 2.0 * math.pi * self.frequency

def get(self, tick):
value = math.sin(self.omega * tick / wave_tool.sample_rate)
return value

class square_wave():
def __init__(self, frequency=440.0, duty=0.5):
self.frequency = frequency
self.duty = duty

def set_frequency(self, frequency):
self.frequency = frequency

def get(self, tick):
if self.frequency ==
return 0
else:
| = wave_tool.sample_rate / self.frequency
change_point = | * self.duty

if (tick % I) <= change_point:
return 1

else:
return -1

class triangular_wave():
def __init__(self, frequency=440.0):
self.frequency = frequency

def set_frequency(self, frequency):
self.frequency = frequency

def get(self, tick):
if self.frequency ==
return 0
else:
| = wave_tool.sample_rate / self.frequency
slope =1/ (1/4)
tick-mod = tick % |
if (tick-mod < 1/4):
value = slope * tick-mod
elif (1/4 <= tick-mod < 3x1/4):
value = 1 -slope * (tick-mod-1/4)
else: # 3%l/4 <= tick-mod < IDZHE
value = -1 + slope * (tick-mod-3x%l/4)
return value

28 FNREIFHHLE

V—Za—F9ty—2Aa—F 10 #HfwT =y —
YDoIZ, DE- T =rZwav? 7 A NVICH T S
rars LY —Aa—F 11 IR,

V—Z2a—F 11 T2V —-—X¥DkDIiZ, D
T =1+ % wavZ 74 VICTH BT 5.

generate_wav_for_Elise.py

import score
import wave_form

# HFE(2EYXN)UPPER.PARTELOWER_PARTDEZIZEIR
musicl = score.score_to_sequence(UPPER_PART, tempo=60)
music2 = score.score_to_sequence(LOWER_PART, tempo=60)

sequencer = score.sequencer()

sequencer.add_track(0, musicl, form=wave_form.square_wave()) #
3w 0: b= ERREER

sequencer.add_track(1, music2, form=wave_form.sin_wave()) #

KZw 1 FIN—MEXKKEZER

score.render(” For_Elise.wav”, sequencer)

V—Z2a—F 11 OFEFIZLY, 774 For_Elise
wavIER I NG, (D7 74 MIZERE I - RFENZ
46 ¥, 7 7 A VAL SM A b, BRI L 2R
W HEETHD.) TD77ANICIE, EF ¥R
E—=b, BF 2RI R= b RREFINTV S,
COATLADOHRIE, A VPRV CHEICE XS a0 5,

FRIBUCIEF — 7 — FRI B R ERL, R2EVLELEH
TEL L)L, ¥—7—Fil¥z& 2187, 5
12, UTIcHies s :

o X—7—Fil#formickb, FF7v 2y (S—=F) 2
LI (Ff) 2iEETES, WBIEY —2a—
F10IZ8WTIZ AL L CERINTED, 20
PIADKT TV 27 b EWET,

o ¥ —7 — F§[# stereco=FalseD &y, 220D+ 7 v
7 OBEMEERMF v v 2V TIEI NG, OF
h, KHMNE, FLERD,

2 BIBUCET X —7— 5l

Lipe ¥—U—VFEl¥4 | 774V ME
score_to_sequence tempo 60
add_track form
add_track volume 1.0
render stereo True

5 F&&

AVTIL 2y P TN RHEBRT THEMEL 72 77 AR
V=L ZHOIEFALT =) 1Ko 0TiliRE, E
Brix, UTMico o,

E2ER 1 PRI A —A—2HwiESLA LT
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KER2 T —FDwav? 7 A4 L NDERE

ELLDEBTYH, T2 —X¥Ddiz; OL- FS—F
EHETZIEEIT—LELT, T0s T LRI
WRLTAHRZ Lo, AT, X4 7Turs
L %R T 2 72 OB L 728y o7 — 2 0PI o i
V=Nt Tur I hbEbE RN,

5.1 ZEMR

ARr—=ld, 1M (3KH) & L THEML %,
FERT X 2 ML, PR (DED, &%, EKhlE), 7a
75 IV EEZBLAEERDIAALLTD, 30 R—
Bz, 2Dk, wHE L THINLHEE2Z T
K TH—MWE-oeFEZ6Nn%, KRz, 3.5 fHiblED
TaT I L BRETL0R, WLk THE, K
oo 7Tars nEHEL T ALY, R #H» -
Ty, urs7srvurs A clliking cEiwn
EWVLIHED H o7,
RAEEDIRRE, KT —~% 2RI LD T THE
fid 2 bW LT3, £/, 7077 L0ETD
RERIIMREEDORDOFHETITI LI HELH LS
J. ZOXHITTIUE, AEZETIIETFMEKE 0TI
LONEOBRICE 2B 2LV TE S,

52 SHEROFE

FhE 1 ICBIT 2REE LT, UFhFons.

o A=A —ilfllo) 7INE A LEZED BT-DIC,
KT — & OHILEL 21T ) .

e DMA (Direct Memory Access) % FH\>7z 3L I
DA E— 7 — ol

o WHIA LD, HEEA TV 7% v 7 i
BEERL, 7 AR — A LRI A ©— 7 —
DN HEHET 5.

¢ TARY —RATRY v I —DWERDHL, Vv
Y —DWELRPIRT 27-0, 7AXY =84 & PIC
A avEiflAtbE s,

FER 2 BT AEELE LT, UFAEIFons.

o wav?7 7 A VOAERGH ORI T 5. HlZ1EX, C++
ZHWTHEEL, Python »5FMHTE 2 k) icN
ATy TR ERT 5,

o KDL 7 =V ¥ D70y T L

o wav?7 7 A VOWAEDIE T, LREDWE DRI E
(77vrvavydzxL—%) #flc&s, n
ZEL KT ATTEEE L THV S,

FhR 1 LFEBE2 D70 T LM, £ S b BRETRE
THBICTE, iU, 20 FHio~ A avyTlEEILN
elpoll EThHY, ZORICBWLTIHMAKN & W2 3,
—77, BAEIEANA LY L LD EEDNY 72 D AT
bN LR TH 2. 2D &) BRFOEMHHLD A,
2R DB & 25 BOM DBHFSICHL Y fLA 72\,

SE R

(] BTk 427002y b Fq AERT B %
B ¥ A b A fEEGEE TR 2019,

[2] PR A v TV =y b T AL RAERTIEYE A
74 F. ToAE0 fHaGEE T8 2019.

[3] @Ak, A 7 — X £H Raspberry Pi T8
TILAEE>TEHP L TLL AB3b0 5. 7V—y 7
A ikt 2016.

4] mHMAZ h 1ifTcTEZ ! 7AXY —-
N4 AT SETE 5 M Raspberry Pi 14/2/3
(B/B+)/Zero/Zero W XI5, ¥V —F v 7 #f, 2018.

(5] Bk HE . SERINAH A Y= — (Y
7 v & —) B 12mm QMB-111GPN. http://
akizukidenshi.com/catalog/g/gP-11240/.

[6] Kuman. 44 fi% v I Raspberry Pi it v ¥ — &
P—ET 22— 3Ly —FY2—)L +ADC0832
Fv 7%y b +GPIO RRA—F 4+ ¥ v /8= 4
' EIEX v b FEBH Raspberry Pi 3 /
2 Model B B+ A A+ 125 K47.

[7] BB, TV 7 b v ZMED %255 %5 Python
rarg vy (M) ok rveEY a—
VEHF YT NTa T A https://github.com/
oldgeese/toysynth.

[8] B&HAK. V7 by v EED %BD5 %S Python
7w 327, https://www.slideshare.net/
Ransuilso/python-14315727.
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