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BRI AIT - MIDIETEHR

& % 8 iz /v ™ (Musical Instrument Digital Interface » fi fi#
MIDI) 2l THEFEAERYEE TR A E - MIDI AR A A EHEE
BTSRRI - 45 R ZIGfETEL ~ R ~ FE - H5REER -
* 7> MIDI 2 MIDI EH5% B 17
49485 - MIDI to Text online converter
HElE ¢ http://iflashmusicgames.com/midi/mid2txt.php
4838 =F— MIDI sequencer
s E ¢ https://onlinesequencer.net/import
Play with Chrome Music Lab:
SElE | https://musiclab.chromeexperiments.com/Song-Maker/

« Music21

Music21 F—sk =R & B T2 8E Z g MIDI S{3R 2 &
- BASERIIRE Al B o M eidmis 2 4 MIDI & -

Music21 E{E 7=

1. ¥7Fd Google Colab( ZH:¥1fft Google )
https://colab.research.google.com/notebooks/welcome.ipynb

2. 1£ Google Colab pyit—(i Python3 7 st A -
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FHEIFEFE GitHub Gist

1 GitHub FEEFEIE
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B Cirl+s

11-1 HEECEA
LA SRS E RIG b - ZMEIE A =8k -

E11-2-1.py

01 |!'pip3 install music2l

02 | from music2l import *

03 |environment.set ('autoDownload', 'allow' )

04 | s = converter.parseURL ('http://yuan.yocih.kh.edu.tw/midi/td.mid")
05 | s.show('text")

cO & EN-2-1py.ipynb
B= #3E BESE B 3iTkEER 182 R DEEFEEE

+ B + XF

Q ° lpipd install musicZl
from musicil import ¥
£y enviromment. set (" autoDovnload’, " allow’ )
= = converter.parselRL (" http://yuan. yocih. kh. edu. tw/midi/td. mid")

5. show(’ text’)

[+ ERequirement already satisfied: musicdl in Fuzrflocal /lib/pythond. 6/dist—packages (5. 5.0)

& 11-2

359

H SIS - RS H

T

B QN B

I



I TEENTHENE - TR H

T

Bhswas [AIN FrelE

it

</PLUS> AR (B3 ﬂ#ﬁlm

Programming Learning for University Students

fEEJ;! 65 %77_\_/\

2255 Music 21 3858

01

'pip3 install music2l

1 Music21 & AT -

02

from music2l import *

Music21 H# Mk URL BERIEE °

03

environment.set ('autoDownload', "allow' )

HE Nk URL (19 MIDI #2Z&301 8857 Music21 Z 8= -

04

s = converter.parseURL ('http://yuan.yocjh.kh.edu.tw/midi/td.mid")

USC R MIDI RSZE 2 975 -

05

s.show ('text"')

Digital Audio Workstation (DAW)

R EHTER - THEHE—-RESEHRAZ DAW: Garage Band, Pro

Tools, Reaper, Cubase 5 > fEEE 445 youtube BIEZEEH - W HITER(E
i piano roll {EBEHES -

##M Colab Emfk#s - AILIGEAIE Python BUERIE—Z(YE £
M L EEERE AR A —2HIRE -

7IN

A B ERENESHE Music2l ( jZﬁﬁE*EMW—EE{fF) e

T8 M REIEMEREHAL MIDT REZEENA] - NRFGCEFNIES
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@0 @ [ Untitled - Tracks

Step Editor Smart Tempo.

Edit v Functi View STk B B% v D#3 0441  Snap: Smart

Strength
Swing @

Scale Quantize
off ¢

11-3 F piano roll & &2 (i Z 4 -
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(B) AFELLHE DAW EREGHIEIRSOE » SR AT Bz h EE RS A A
2 FREEVaER > JEEE -

(C) FEMHS - SERZFHEE - TE - T mRESH -

(D) 1£ DAW LAfEif > FEREENSRAIFR T E -

SIS B > MIDL RIS A AT RALE MID R (£ 52
TR » AR RR R RRTA R T+ MIDI SRS 7 2
B -

. LUTRERS Digital Audio Workstation fg4iit a3 B3k 2

(A) FTHZRERE -

(B) FTHIZANE -

(C) {ERESEH MIDI fE% > SEAFTHUR ST -
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11-2Pure Data ( 2Ehy ) ElfR{bE4%E
ArEEfEFCEL MIDI BIfE

Pure Data @5 ~ &k

Pure Data (E(fE{E PD) 2oKE) - IHFERAE 90 FFARUHAIE ST AV H %
o EERI 2 A R fni B2 A R B LR ARG TEE S - BENIESeRE 2 PD Y £ 24E
E o BEEE—EZEHEE RS EENFERURBISEHEE - BLA—(E8
Uy BSD #F ]38 887 > ml2#{77E GNU/Linux ~ Mac OS X ~ iOS ~ Android #1
Windows - Max/MSP &1 Pure Data RE3E(LAVRRA > 3EE 0] HITETE S ER
=

Pure Data T &

A £ https://puredata.info/ TNEEIE OS 2 A — T B4 E—F ] B R
HETRAITEZE -

W a2 Pure Data
Caregory: Distributions — Orher products by this author
Downloads
Miller 5. Puckette's “vanilla® distribution of Pd
£ pure Data
Current Release: Pure Data 0.49-1
¥ Qeieases

Released 201 8-10-2% — tested with pd 0.45

Documentation 151 bughix release for Pd-0.40 that fixes a packaging error on the ma

bopment Full release announcemaent,.. Lig
Community - . . P
Members | Sournce tarball
Exhibition L ! 5 4ME)
‘ Inbel G4 it
| Ger Pure Dara for W (5.9
— | Instalier for Microsoft Windows, B4 bit executable
| wm P | .
(B.4MBY

| E Complete Unity +

r
| | Portable ZIF archive for Microsoft Windows, 64 bit executable
| Pure Dara + O5C game o ) ! :
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PD & AIRE /148

1. PD BHCEREAERAILE » 55 ;. Object - Message -+ Number -
Symbol 1 Comment -

2. WGBSR S EE R Ptk -
3. SRR - {712 Patch » (S E[ETIF S EEREE - MIDI -
EREEER -
Put Find Media WWindow

Object  Ctrl+1
Message Ctrl+2
Mumber Ctrl+3
Symbol  Ctrl+4
Comment Ctrl+5

tfon

11-5

Object

REEERRE - B EsEEES 2 function 7 - A5 E A BHER
FYTHRE - & AILRERY APl (828 I > GUIREAHBHRRZ B EE
T 2R 4R 0 R sl AR L 2 B2 T > Use Rl Al - N Rl © PP
Object List B & © http://blazicek.net/list of pure_data.objects.html -
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File Edit Put Find Media Window Help
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Comment

1.Comment ] FIACIEE T -

B Untitled-2* [edit] - C:/Program Files/Pd/bin — | X
File Edit Put Find Media Window Help

this is cu:rment."

& 11-9

Symbol

J&I: String - A #EREL (cached) BCE IR EA AT PD HEAR S
AT DAHEHS E—2 ok - PD sPARF S ERRZ2SE Symbol SRR - Kt Symbol
B TEIRE EEATE AR - — R W5 PD B/ Symbol - RIEFELL
Nefgh » 40 BEE T RS B DL T ERE4S - hitps://puredata.info/community/
pdwiki/symbol

Help ZhfE

(EZRE 8 R LA SR T% Bl ERE B BRI LI FRY Help A7 -
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11.2.1. FAMLAUTREAR Pure Data BRI » (/1% Fyld ?

(A) R B S T 3 S S S A SR T S U L
S -
(B) Ak - MESIR BT BASHIECHS

)
(C) AZ#% Mac OS -

) fEIAEEE MIDIEHEE -
SHERE © A

11.2.2. FHELLT PD FYERIBIRE - f[E IR ?

(A) Object

(B) Message
(C) Comment
(D) Function

SEZRE D> PD A HCHFFIE R AR > 81E : Object, Message,
Number, Symbol, #1 Comment -
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(A) BT - I AREYAYY Message BRIEIRE
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o ] HEMIZ CEFEGE - BIEE—ERNE -

ece e Audscity
=, o s de de de G0 A e iz b o W) |E B A5 d2 45 do a8 2 B o
l,‘L,‘i,‘L,‘i,‘E] Q 3 &7 ) T o |- [T =] v ey ~l= [@lalalqalal -z ° - L
Bl =TT 0 B S e o )
W 10 dp? .. 00
R~ 10
5

& 11-13

Bie EITAL Ok BRIGERT - SRR SRR -

373

5 1QIN 2Ol S ~ DS H

o
S
c

Pt



B2 IS - DR S H

N
-
-

BEEZ Q1IN B0IE

it

</PLUS> s xR {1

Programming Learning for University Students

Audacity

%5t} B

Wi ||mjmir||O

Core Audio

B sasxa

=
Qe

4 ds &2 sweEessml s

B > (umw) wamm Bo M

V|10

0.0

10

2.0 3.0

2.0 7.0

7 s iz l. ¢ DT
kS S o K'EII:IN\H/ |~ [@lafalalal e =

M A o de do A s @2 & O

8.0 9.0

eanm -

B -
i

starea, 42100z

2w

BhZRIEE - DU R RIZ AR B EIURE S THES S

GH - BEIE - 7Y BT RSP EE T ot

10

05

05
0

ol
bt

10
05

|

05

r

bl
het

- 10,

11-14

» BRI B
>?‘ EEEJ °

ene Audacity
= 44 ds de  SnwmuEMEBL s 2 b o N
I|;-l|4>|n!/J‘ i 0
U U ofek 8 s o | KIDIE[w[w ] [e]alglal)] e
Core Audio By suzza B zommwams B sans B
V10 00 1.0 20 3.0 40 5.0 6.0 7.0 8.0 9.0 100 1m0 120 13.0 14.0
SRR -] 10
wE | mm
- . CS
Eet | Ul
Ligon I 1
SEm |0
10
1.0
0.5- L
f ™

SERCZ BFEE AT ©

11-16

374



</PLUS> AR (B3 a1} B

Programming Learning for Universi ty Students

3ok sine wave SR

TR RS o BE T AREE A Python 25—l sine wave S 485 -
FT5H Google Colab ( ZE:: 1t Google IE5%) -

https://colab.research.google.com/notebooks/welcome.ipynb

1£ Google Colab ¥ —{# Python3 = A -
LA T AR E SRS |-
El1-3-1.py
01 import numpy as np
02 from scipy.io.wavfile import write
03 from scipy.io.wavfile import read
04 from google.colab import files
05 #sample rate per seconds

06 sps = 44100

07 #frequency

08 freqg hz = 440.0

09 # duration in seconds
10 duration_s = 4.0

11 amplitude = 0.3

12 each_sample number = np.arange(duration_s * sps)

13 waveform = np.sin(2*np.pi * each_sample_number * freq hz / sps)
14 waveform_volume = amplitude * waveform

15 waveform_intergers = np.intl6 (waveform volume * 32767)
16 |#32767 RIRBEEME

17 write ('sinewave.wav', sps, waveform_ intergers)

18 read('sinewave.wav')

19 files.download('sinewave.wav')

01 172 04 1T RIRERUE © scipy EHFAB—{E wavfile Ol#1T wav R/

Sine wave FYEEE Ry ¢ y(t) = A * sin(2*pi*f*t + phi)
HERR S - sps (sample rate per seconds) = 44100 ;
WEAERY sine wave #H% freg hz = 440.0 » B duration_s = 4.0
(I #) > I=iEME (A) & 0-1 > FEIEEYE 0.3 > amplitude =0.3 °
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RN EBL R B - RS B — ([ AU R REE (1) - I ERE—
TORHIETR t = 1/sps Jslif 4 FPHY sine wave &7 4 * sps HYHUERES (each_
sample_number) - LN 1R TG EEE - RS LEHUBELLL np.arange 7GR ©

VAW

waveform = np.sin(2*np.pi * each_sample_number * freq_hz /sps)

TR > EE H ) FE—(# sinewave.wav HIFEZE

N

IE5Z0% (sine wave) EREFEHIRAAH{L - BBEIEZNAVHE

7IN

A AR Y o SRR H AR A -
EiBIEE > B T IRIEZE AR T HIR 4 o AR E R U R ARV IEZ
Ko WHEECE AR o BLEEIAVETE - B R ERAYFIE > A TR > I
BEZEMNBETRE W58 Gk  BENEENEHENERE D - i
PN AN B YRR TR Rk (HEE & RS FR AR EIRR - mT DU R B i A ey
TEREA AR - EME R Z R 2R 40 wav, mp3, aiff FEUEHHE
S5 e BESR F R A S MHBRAIE - tRE 5 T ARBLEA
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11.3.1. FERLUT RN AH AT EERIHER - & BRIk ?

(A ANHAJFERIHISER P9 Jy 20~20000Hz Zf -

(B) AEHR Sl T B SRR s H AR SRR (& -
©) ANEADAEIRFER AT - MRS iR a 2 R EE T A -
(D) A E A FERIHARAR IR & R achg i sy -

SHEE - D o SEEEFCH IR -

11.3.2. sE R LU TR B = sy Rt 35 Ry 2

(A) FyEBEHERSE -
(B) Hias o] LUE BERORIEE AU (i F i -

©) IR NHIEEEE - B ey 2/ D & 40000Hz LI L -

(D) B ANV ALZ TR -
SHIE : C

11.3.3. B LU BE R R R RO & Ry T 2

(A) AREEAMERES > B FENFERZERHLEAR -
(B) —iE4rAyRBEES T SMAIRIE () 8ok - EFEE) -

(O ERMERZRAEE - JAEEMETEEGR - TR R -

D) ZHEEREAS ZIRERIEE -

SEE T B BEFHIAREES > BE AR EE > BT IS

377

T

B [QIN FrE s 25 0k=r i - DR S H

I



B2 IS - DR S H

N
-
-l

smed [AIN FrelE

T

Pt

</PLUS>matm{&ﬁ a1} B

Programming Learning for Universi ty Students

11.3.4. 55— RN EA Ak E CEEFENEARE kg5 0.1

HE s s ER R R Ry g - IR G HEHEE R ER ) R
IS TEEERAVERBIE L - (FREEEAMREFHYRCER -

Ell1-3-2.py

01 import numpy as np

02 from scipy.io.wavfile import write

03 from scipy.io.wavfile import read

04 | from google.colab import files

05 import random

07 #sample rate per seconds

08 sps = 44100

10 |# duration in seconds

11 duration_s = 4.0

13 |waveform = np.arange (duration_s * sps)

14 each_sample_number = np.arange (duration_s * sps)
16 |1 =0

17 |while 1 <=500:

18 #frequency

19 freq_hz = 40000.0 * random.random/ ()

20 waveform += np.sin(2*np.pi * each_sample number * freqg hz / sps)
21 i+=1

22 |amplitude = 0.1

23 |waveform_volume = amplitude * waveform

24 | waveform intergers = np.intl6 (waveform volume * 32767) #32767 AiRIEEE
25 write ('whitenoise.wav', sps, waveform_intergers)
26 read ('whitenoise.wav')

27 files.download('whitenoise.wav')
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1. Google Colab E F48unhEd{EE FzRHH * https://colab.research.google.com/
2. Music21 B H4gukEizREe : http://web.mit.edu/music21/
3. Pure Data fy{E 5=\ » B[ DLV E4E © hitps:/tuftsdev.github.io/

MusicAppsOnThelpad/readings/reading1.pdf

4. Pure Data ‘B 548uk : https://puredata.info/

5. Audacity B S4au5EEERHE | https://www.audacityteam.org/

6. Efl5[A] : https:/zh.wikipedia.org/wiki/%E5%A3%B0%E9%9F %B3
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