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1. Web Audio API

2011 T2l A Aeg Web Audio APIE AAZE 9T]Q A, A&
= g4, ol 9H, A9 S § ARHeln BHF S8 o FAlA )
e gd FAH APIZ 9 Jlwe] orle Ay FEe Az s
& AN (27128 o7 HTMLSOIAE ~EdRE £8 orje
AR A5e ATa: QAT A0F ede Axsg FaE @A
ATk olgfgk gijte® FdE Web Audio API= C++9 o= 7y

A3 AutrAHE BUS Agetel nebsAdN 4RHE B AT

Web Audio API7} A &3st= 209 CgHAlolA~E 209 =E=(Audio

Node)& &df 2t QIH¥Aol2e fEds 43 o83 44 +

25 BEY gegoldt Aot Aot [27][28]. 2T =t T
?:}Eﬂjjr/]_ %Eﬂjo] 7]—00131_ _L_—gsﬂ E]— B :[Lii 9_1’49_—3— /é]%ﬂ}x]?]tq’ R°2

A # o] H (oscillator), ZH (filter), 3] (panner) ¥ 71 &F 4 (convolution),
ofe AFE Fog FAHS Atk T3k W3CE XMLHttpRequestlO),

el 2D 51 WebGL 3D 129 API [31]¢F 37 Web Audio API
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201213 Rovio Entertainment!3A}2] Jussi Kalliokoskiol 23] 7)%t= %l
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ggsto] o] Fo] FEE ol e & FFS FIAH [32].

7HE & S S golueg e A x Yol tish AMEbuiH 2H(Santa
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A A (syntax)WE A3t [33] HES 3= AEaes G2 5=

64

%

ZbEAdel 2 AAS JHA o wmE i SAds Astr] e

of grelBz el feke] glo] Wh=A]l sy sfof sk AMolth

il

AE a2 (h)7F (a)oll wls) HAs) 7FEAdo] Erth

(a)

var sound =new audioLib.Oscillator(4410, 440);

sound.waveShape ='square';

(b)

s = Square(440);

[O&-2.1] Audiolib.js® Gibberel RE Al&iA

22 3 Gibberst the H¥WH o= 72 Tunais DinahMoe ABIS
Aol Oskar Erikssono] 7lWHsk 7] ER(guitar) o] HE FA 9] o]l B
2 oA AFE Folr et gl v =2o] H(overdrive), EH (filter),
g o](delay) 59 29 o|HHE AFsttd [34]. 3 Tunas UA

A7E olne el el ol=NE ATl FAL Tol AL Wzt

14) =z o
15) 2008\dol A4



L ogAel QAR fEeAolA FAL A F %
o) F Ul ZAEF uFdetollold 5o Aol Bad F7H7]5S
AFets goleld o] wHels] Alzeg

WAAX(Web Audio API eXtension)i= 2013 2~"H¥ = tfs CCRMA

o
e
Fo
frt
rot
u)

(Center for Computer Research in Music and Acoustics) 749 H3-3k3}

Jonathan Berger7} €173 Web Audio API 7|%te] &3t otje )3t

O_u

Zdoltt. WAAX+= Web Audio API AHE& 9J38] EHeb¢-A7ke] 534
ool ke AAEtI ere Fegldt deold Alelg $Ad Ul
QT MFEAetol Aol H e ATHLh ®

AFEAFES WEA o9 A ~RE FAT 5 Q) [35][36].

i

ol
>

e

DAY A=

R

RS

=1

offt
o
_

.

WAAXS} 22 & 7ir¥ Gibberish.js¢9} Interfacejs= Z2g] Yo} oj
g} Media Arts and Technology 17429 Charles Roberts$} Matthew
Wright, KAIST Graduate School of Culture Technology®] Graham Wa-
kefield7} -3 2ol B2 g]o]t}. Gibberish.js= 2.t]2 DSP #}o]H g
g2 gust eadole e Z8¥Y Al X(polyphonic synths), ©]#E,

ZE, AAA, To2 FAE eHe Axd dA4S Ay HAA

30
o

o] A$ TR-808 7]5& Web Audio APIZ A& EAHS 71X 3L
[37]. Interface.jst vF--2=4 3lH H XA o|WlEE F3l Gibberish.js® 2
@& GUIZ Alojst= gholHelglo]l AAztez MIDISH OSC Hlo]
B A 7]5S AFst [37]. o]9F 2 Gibberish.js9 2t]e Al
3} Interfacejs® GUI 7]5S # &&3opd =3 A 2t of =g

Aolds 78 &+ Utk
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3. AEYEE A XH

WENZ B 71ee] B vide] ofE, 4X%F, Wevide] ¥4
ol Az AHAA As" FAL HsaA St 2 g A 9l
HeEn 9 o
o Azg ue] A AE BE B AFE AHuAT

Camus2t Enrld o] ZhvgtE 2

iie]
ofo
ro
i)
o2
S
o,
&
o
(@)

=

Q

=
<

e
oo
2
[

=
E= 2007 #WlE" dlgal Deutsche Telekom Laboratories 7422
Michael Rohs$} Georg Essl7} 70dralgivh. mupd o] Fhwels o] &
AR} =o] 55 EHF il EFF2=(Bluetooth) 05 Sl Egf7 T
Ardol AEn. HFH=E AFE vy vy

=
o] &oF Aofo F&E} [70] & AFell AHgE mupbd

)

A, SHAM, BAAA, Al vhel B A5e B4 F o
A A Al 2" &8 %7 F=r Camus2e ol 88k ®2utd o] shv et s
IE2 ot Aolshzd F8aqach

Camus29} Euld "ol f-Aek 278 WY (Ocarina)= i0S =

of
:?1:,‘
inSs
)
i
rlr
o,

o

Fo o7 ojZEAclAeR® 20099 ~WEE ¥ CCRMAYTF49
Ge Wangol 7I'Zetit. @7kevb= H(chuck) [57]15 AbE3te] A=
2 1YY, AesE AEEE Y] 93] mutde] nlolmsl HE E X
AN, 7FEEAES o] &tk T3 e7te v H&E ARE Az A

¢k L7t v Abg A E AlE R [69].

ofx
off
o
£
>
ofo
_|>i
o
do

16) 2.42~485GHz 199 F35E ol &3 <A dHoly &



Ocarina

[O&-2.2] 2HtY 232U [69]

7t o Zg Aol A S e Ge Wange 2010W #S A+49
Nicholas J. Bryan €] 2% 3 MoMu °f =& #Alo] A& 7133t}

MoMu+ i0S Z#AE7|vke] Butd 74 of &g Aol eltt. MoMut
muld o] 7&EAA 9k GPS(Global Positioning System)17E &-83lo] 9
et 1y 53 Ao [68]. 22 @ Ge Wang 20108 22 <A
749 Jieun Oh ¢ 393 A= mupd E QA AEZH(MoPhO) =
2AES PG 2dxE 2utd E 9 ALET(MoPhO) = ~W ¥
=9 ¥ (laptop) LAEgE v o2 WHds vt MoPhO+= ErbY
o] olE Ay HIAHS ZEI AHIAAN MR ZHEFS AT
[71]. Ge Wang< Euld S €83 g AA3 evje 2o vkt 7¢
35 AT
17) 9140 Bl AEE B AA AXE AT A2,
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[08-2.3] 24t & 2AAERL (MoPhO) [71]

urMus+ Extde] HE HAZ|sS &83 SFof o7 ZUEoR
2010 v AIZF t8) Electrical Engineering & Computer Scienceand Music
AFA49 Georg Essl¥ WlEH &) Deutsche Telekom Laboratories €1
T42¢] Alexander Muller7} 703 A X5 ofFgAlo]do|t}t, Lua &3
HE Qolz FaHAeH ofZgAleldel UIE HHEete] 2t v
fojzte] Ay HAas Aggt [60].

Clear, load, safe patches

Mapping playground ——

Flowbox selector —.

[D&-2.4] urMus 2HIY CIE{HO|A [60]
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Glimmer+ 2005 Georgia Institute of Technology Music Department
o] Jason Freemano] 783 o ® o AAEDS A a1 7hv et

NeS B4 BAFe] ZeAson,

[O&-2.5] Glimmer 2 Z2RE [75]

Ao ZgH e Max/MSPE S3 #2459 35 249
EYA o A5 JFEe] 5A4YS Aot ol FI AZE
I FAS vhEoit [75]

Max/MSPE &-&-3 Glimmerst @] st 2w A& A&
3 TweetDreams: EE(Twitter) S 283 #AFo] ZzAEo|)
20113 ="l = g CCRMAY 149 Luke Dahl, Jorge Herrera, Carr
Wilkerson©] 7l#3}0t}h. TweetDreamst 3°] % (Python) [56]S A}-&-3}
of HAolz Hz|sla HE& AN STE Aot md T2 A4

(Processing) [58]& AM&3ste] H|F=H& xdAS [65].
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HEde 54o= st v stk #A 0] echobodll FHeistr] ¢1aA

= fEAelAd AAVF o HAdol gl s 4 &k [63].
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DrSax.js= Web Audio API 7]4te] 1 ot]Q golH ]2 <l HE
B dyuto] Fdo] AHE 7hsdk 1 erle ofEFgAleld FEE Sl
MR AT HE HHY QU T2 A kA 2 Al
Gl Al evle I ZRAY, AREE oldE, oHe 3d A

of el AE AT A= AYiz AFd of7|M Aol A=

2 AEFo|Y thE 9T e Al AHe &go] 75 at).

¥ o A= DrSax.jse ol7lElx e} 54, FA LA ths] A s

aean ofEe el RS fsl FelEHeE A Eshe WA 74
2elS AAR 3 ofEF Aol el o3 ol 1= Y
Hd 8ol "(editing) & 8] § LUe olUHE I
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1. DrSax.js o}7]1€d 4 2 53

DrSax.js© 9o ofZgAoAd FdS s 37HA +4 24 Sound
Unit, Visualization, Data Control® A% At} Sound Unite A A7+
e Aot AbE A 5o Yo AlxElS AT 5 9l
2 QEHolxz FAAE Fo dFe]™ Visualization Sound Unit2]
=9 doHE HFdetolAlold st SHHol AR FAdE] T
Data Control< Sound Unit Ql1Ej#e]2~9] dtelnlE s WA 7= <
Huflo]x~z FAE gla §] BeleA e UlE S 253
Visualization®} Data Control> QT]Q A]2®l o]ee] ofZ A o]A

T BaF /%52 AFSHE F2elE AE ol zoln,

DrSax.js Library

Sound Unit Visualization Data Control

Sound Synthesis
Parameter Control

Sound Input Frequency Domain
Function Control

Audio Player Amplitude Domain
Toggle Control

Sound Effect

L .

[0&-3.1] DrSax.js 2t0lEdiel &
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[27-3.1]% DrSaxjs gtel=efz] +25 Yela glom 72b 448

a9 5A4L b= 2

e Sound Unit

e Visualization

Sound Unit®] #4884 T =9 #e 7 24 A HA 29 =
g deolHE #Aste] ZElz Al Erl(frequency domain) @ &
7= Z=v ¢l (amplitude domain) @& H|FLetol Aol dt= QIE H o]

22 At HTML5e 7Av 2~ APIE E3) 3ol 12 7th
e Data Control
Sound Unite] A|&stE= 0] <¢lglFo] 29 Iatnlg Zk Aol
=

e o]y et e A2=Fle on/off S fd] AeHs ZE

Feroltt,

2]
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Fe DrSax.js9 FALATE [17-32]9 ZE2A2E B3 20 oAF
Aol o] FHEEE A AT

Sound Source?] &2 k2 Visualization®} 472 o] Ul sfdol| 1
A a1 Data Control2 Sound Unit®] QIEl#H o]~ spelulg Fhe Ao 3]

AF-E 9} VisualizationS W 3}A] 71t}

Control
= =% 4 I
Sound Source ‘
Sound Source - - Web Browser
Visualization
K : \, S
Sound Synthesis
Sound Input
L - - Sound Out
Audio Player
L R Sound Effect |
I —___
L cantiect 4

Web Audio Application

[08-3.2] DrSax.jsQ &AL ZZAHA
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A UL 2 A9 =29 NexusUI 2.0, g200kg & &8 4 A} oyt
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il
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i
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ol
lo
1:01'
o
o|\
=

F mER U)o oHHs LS ZRAY MY

. ove el AE 4@ Aeld & ol veld AEze

e MIT #}o]Al~(Massachusetts Institute of Technology License)®

P AREA S s

[219-3.3]2 DrSax.js gtol2 & gle] g o]~ FA_RAE YEY L

At S oAM= DrSaxjs TAHLAES E79 EA s =pA 3]

A B A
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DrSax.js

Sound Unit

Sound Synthesis

Sound Effect

- oscillator

- amplitude

- attack and release

- frequency modulation
- amplitude modulation
- subtractive modulation

- equalizer

- compressor

- delay

- reverb

- panning

- recorder

- pitch modulator
- time modulator

Audio Player Sound Input
- audio file play b ,
aud e upload play | | <M P
. Ry - tuner

- audio file play control

o

Visualization

Frequency Domain

Amplitude Domain

+

Data Contol

Parameter Control

Function Control

Toggle Control

[12-3.3] DrSax.js@ QIEHHOIA R2HLA
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1) Sound Unit

Sound Unit
Sound Synthesis Sound Input Audio Player
- oscillator
- litud
FIMHIRE - mic Input - audio file play bar
- attack and release T
; - tuner - audio file uploader
- frequency modulation s
. . - audio file controller
- amplitude modulation
- subtractive modulation

— T

Sound Effect

- equalizer

- compressor
- delay

- reverb

- panning

- recorder

- pitch shift

- delaypipe

[O&-3.4] Sound Unitel &4

Sound Unit& DrSax.jso a4l 7|42 22 2lE

>

o] 3

o] dzozg AT E =23+ Sound Synthesis, Sound Input,

[>
il

Al

o
i

Audio Playere} &% 202 HoHE s Wol AlFEE WHE A 7] =

o

=
Sound Effect®Z TAHo] 9t} Sound Unite] T4 L 40 tis] 2y E

¥

=5 s
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® Sound Synthesis

Sound Synthesist= fl°o]X(wave) AEFS Ea 428ES A7

ﬂJ

+ oscillator®} & FS Ao}t amplitude, Al7Fel] wel S S

d

A o) st= ADSR(Attack, Decay, Sustain, Release)2] o] (attack)Z}
] Z(release), 371 9] AltjAle] A frequency modulation, amplitude

modulation, subtractive modulation® T4 ¥ o] 4l

Sound Synthesis

- Osc.start()
- Osc.stop()

- ATRS.connect()

DSX.ATRS()

i g‘:z.zzﬁzetzcivalue - ATRS attack vaiue
Osc .CDnnE.ct{DJ - Amp.gain.value - ATRS release value

: ' - Amp.connect() - ATRS soundfrom()

- Fi_connect()

- Subtract.cutofi.vlaue

DSX.FM() DSX.AM() DSX.Subtract()
- FML_carrier_type
- Fhicarriervalue - AM.mod_type

- FM.mod_type - AM . modfreq value
- Subtract.resonance value
- FM modfreq value - AN.depth value :
; - Subtract.gain.viaue
- FM.depth.value - AN, gain.value Sibtiact connuci)
- Fhi gain value - AM.connect() i

[1&-3.5]

Sound SynthesisS A R&E A
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3k oscillatoret 37012 21tjAlo]l A= A= o] HE 2 g8

ot gt A= ga3E AFsit [Z19-35]= Sound Synt-

<H-3.1> Sound Synthesis 22Xl E&82 JIs

7}

i

29 %4 @7 MA=E dehn glov <

24| s

T2|AHAl 2t 401X Q0B MEsS E6i AcelE
DSX.0sc() _ _ _

M Z5t= oscillator 280l Cl.

QL2 ClHHOIAS SEH2 HOotL] AUX2E OF2
DSX.Amp() _ = . _

T 9A S0 22 Jtsst amplitude 24 XI0|Ch.

ADSRSl O{E(attack)t Ze2|X(release)E A0l
DSX.ATRS() -

AZHO 2 S& 22 MOosts 24M0ICH.
DSX.FM() FM(Frequency Modulation) &ICIAFOIM 2H A Ol Ct.
DSX.AM() AM(Amplitude Modulation) AICIAFOI A 24 AMIOI Ct.

DSX.Subtract()

Subtractive Modulation &ICIAFOI A 24 M OICF.
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[729-3.6]2 Sound Synthesis®] DSX.0sc() AAE A&t 2
Q Az"s FEsE Bge" FE2E eI k. V2 H o= AL
TEE FYde AAdle %S Aoldt= AA DSXAmpO%t A
¥ % DAC(Digital Audio Converter)2 A= A28 E ZAAZ]

. DACE DrSaxjsoldl & AFLE ofs 7]5S Algas 24

ol o},

DSX.0sc()
—_—
. - Do freguency.value
property
4 - Dscwave type
control iy
DSX.Amp() DSX.ATRS()

—_— g———————
property o property
Py ; - attack value G
contro - Amp.gain value control

- ATRS release value

[13-3.6] DSX.Osc() 24Xl ct*E S8
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[729-3.7]2 Sound Synthesis®] 37} AltjAlo] A A DSX.FMO),
DSX.AM(), DSX.Subtract)& AF&3lo] 20 A|2®lS FH3= 2

$9 5EEE dehha g

DSX.Osc()
: Osc.rrequeqw.value property
- Osc.wave.type : ool

] DSX.FM() : DSX.Subtract()
DSX.AM() - FM_carrier_type
i Em.cargemalue : - Subtract cutoff.viaue

-AM.mad_type g " ,:M'mudf_wpe : ; - Subfract resonance. value
- Al modireq valus 5 5 FM-;HG mFBQ-;-'a ue : - Subtract gain.viaue
- AM.depth.value i SRR AR : - Sublract connect()
2 AM.gain_vamE - FM.gain.value .

DSX.Amp()
property
control © - Amp gain value
DAC

[D&1-3.7] AICIAIOIN 2tRE SEL
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® Sound Input

!
i3
(e
o
i)
o
lu
(.

Sound Input2 § B¢ AE T AlEEE ¢

Bsflo] 29t AleE dolgg »

1
off
o
&
&
2.
—+
e
2
N
A
[o
2
o
ol
o
rr

FUY (tuner) S1E|F o]~z FA = o] Ut

npol A QI Ho]AE T dEEH= o7y = T ARE

Input 214 74849 MA=E Jehla ok

Sound Input
DSX.Mic() i DSX.Tuner()
- Mic.connect() - Tuner.getAnalyser()

[12/-3.8] Sound Input 24X REQA
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[Z29-3.9]+ Sound Input 29 2$-Y

B
ok DSXMic() A= 7|24 o2 DSX.Amp() 2| <2F A4 = of
=

Z W AIAI 7122 DSX. Tuner() A= DSXMic() =

A o Z g Alo] A2l DOM(Document Object Model)V o &2 dlo]g] ZA

<

B} Qg

DSX.Mic()

— DSX.Amp() DSX.Tuner()
property
SRR - Amp.gain.value
pitch data
DAC DOM

[OQ&-3.9] Sound Input 2Hio 2IRE SEX

1) HTML®Y #A4E Xdsle AAZ Auta2adery vagds 3 #Ao47F 7}

st
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® Audio Player

Audio Player= ta3 728 371#] £79 oo gdAA <H
HolxE AFeo 3 A

At evle HAL PE s A

an

Faolm T WAl HTML5S @Ue BlaZ o|gste] AAss=

o

Wajelw] mpquore URL 429 26l wde &s Wt

[29-3.10]2 Audio Player A FA4 849 £A4 33 HAaA=ES

e AL 9l

Audio Player

- BGdata.speed.value

- musicPlayer oad() - BGsound.connect() - BGdata.start()
' - - BGsound.stop() . | - BGdata.stop()
: : - BGdata connect()

[O&-3.10] Audio Player 2l &2

37FA] £72 Audio Player= &< A]2=¥2] MR(Music Recorded)?)

WE goto AgE7E s DSXBGdata) AAS B4 &4
S% W7ol Jhsste] &9 229 mEu WweY So Y 2
ot A AHoE Fgol bt

2) BAoluy vl Wadetr]E Aldd w7 5ot



<H-3.2> Audio Player 2idl &% JIs

2

Il

or

HTMLOIA KSots 2l

IT
A~

1

B2 @02 B

DSX.musicPlayer() £ ANZ206lH JI2X0l WA, LAIEX WA
Hi(bar) UIE MIZ&tCE.
HTMLOI A HIZd6ls 213 EHE AF=6HH
DSX.BGsound() ) _
HMEE Soll MM, X JIsS M3etCt
URL 229 20| IS THASH THAY
DSX.BGdatal() _ _
=CE MOostE JIss MZ8th

<¥E-32>+= Audio Player 743

-3.111% Audio Player 24 ¢] &9

DSX.musicPlayer()

[O&-3.11] Audio Player

==
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- BGdata speed. value
DAC
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® Sound Effect

Sound Effect= dWkx o=z o] AL&3}= equalizer?} compressor,
stereo pan, delay, reverb, recorder®t S &l 7HEE pitch mo-
dulator®} time modulator ©|FEHE #|&3sta ot Bl g1 wE

Ve AES A3 Aol sebrE e ARG

Sound Effect

DSX.EQ() DSX.saxComp() ' DSX.Record()

- saxComp.threshold value
- saxComp_reduction.value
- saxComp kneevalue

- EQ hiGain.viaue

- EQ.mhiGain.value - Record.record()

- EQ. miGain value : - Record.stopl)
3 ) - saxComp ratio.valug
- EQ.milowGain.value - saxComp.attack value - Record.clear()
- EQLlowGain value [l ' ) - Record exportWAV()
- saxiComp release value
- ECL.connect!) i
- saxComp.connact)
DSX.Delay() L .. DSX.stereoPan()
- Delay delayTime.value :
4 ¥ - Reverb gain value - stereoPan.pan.value
- Delay feedback value 4 &
- Reverb.connect() - stereoPan.connect()
- Delay. connect{)

DSX.pitchShift() DSX.DelayPipe()

¢ - pitchShift get() - DelayPipe.delayTime.value
. - pitchShift connect() - DelayPipe.connect()

[OQ&-3.12] Sound Effect A RARA
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[29-3.12]% Sound Effect 2} FF<F 72 A4

AMEE YeErl L o Sound EffectE 774

T 7S <3E-33>7 Zrh

<¥-3.3> Sound Effect 2idl S7% Jls

2

DSX.EQ()

DSX.saxComp()

=
DSX st Pan() A2 AAE left, right2 AAXIAIDI=
. oran i
were Jls2 MBst
DSX.Delay() MSE AAZ XSAIID MEWS AR
.vela ) i
’ SHOI XIMEl= SI4E RIOIBHCH
DSX Reverb() ASE AAN FESD UAIS SDE
.never
RIZ8tCh
DSX.Record() MSE AAE =S50 QU2 HUS
.necor _
0 RIZ3HCH

DSX.pitchShift()

DSX.DelayPipe()
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[1¥-3.13]2 Sound Effect 44 & dwr#ow F&siyo] AHE
& o]#HE DSX.EQ(), DSX.saxComp(), DSX.Delay(), DSX.Reverh(),

DSX.stereoPan()¢] 7|& #9-8 s 5E=E YEW I St}

Sound
F—————
Source property
control
DSX.EQ() DSX.saxComp()
o o saxComp threshold value
B Eg-:ﬁi{a;r;;lfr‘;?ue - saxComp.reduction.value
EQ.miGain \r.alue - saxComp.knee value
o b - saxComp.ratio. value
- EQ . milowGain.valus -—— property —m=
7 Trooi - saxComp.attack value
~Felawtam yahe nabt - saxComp.release.value
DSX.Reverb() Delay connect DSX.Delay()
- Reverb.gain.value : - - Delay.delayTime. value
: a AR - Delay feedback value
: control
DSX.stereoPan() : - DSX.Amp()
- stereoPan.pan.value .q._. property —= - Amp.gain.value
: control D

DAC

[0&-3.13] Sound Effect QI HOIA HAQ 2HRE SESZ
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[19-3.14]% Sound Effect A T Fdol A& HHo =z 7|
e ARRE Z2 A4 o]FH DSX.pitchShift()9F DSX.DelayPipe()

18] 31 DSX Record()9] 7]¥ 28 s Exo|t},

Sound
Source
DSX.Record() ‘ ‘ DSX.pitch Shift() e
ropert
.......................................... A
DSX.DlayPipe()
; _ ) -—
""""""""""""""""""""""" : : - DelayFipe.delayTime.value property
User Interface : - DelayPipe.connect() S

DSX.Amp() ST p—
: . ! property
: - Amp.gain.vaiue ! okl
DAC

[O8-3.14] ARE Z2AA O/BE 24X 29 8T
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2) Visualization

Visualization> Sound Unit®] 7484 T &9 @S ATsts 24
glolEl e} Algale]lx  Teo 2r]Q QlEHolA dHolHE JHuo}
HTML59] AW s g3 vlsdetolAlold af= Qo ~s A&t
th. Visualization ZA 2FF= ZA] =Wy AFgFe =v<l

o2 A5

Visualization

- ampDomain.getanalyser() -

 LradDomnail lyser() .
: recDomaingetinalyser) -ampDomain.cut&nalyser()

[0&!-3.15] Visualization 2%l R&E2A

f K
r o
N
N
olr
o
O
H
ot
2
e
AC)
S
[
k1
p=h
r (%
rlo
oo
ol
-
o
2
o)
=
i)
2
(o)
)
jaV)
2
N
N
o
T

_40_



<H-3.4> Visualization 2ixdl E&% Jls

=p s

DSX.freqDomain() O2|AHAl SHCISZ HIFHetol MolA

SZ Hl=&etolMold

In
I
2
ro

DSX.ampDomain() dl= =

Sound
e 01 Source
property
control
DSX.freqgDomain() ‘ i DSX.ampDomain()
DOM

[O&-3.16] Visualization ctRE& SEX
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3) Data Control

Data Control> AA 7t & 2ot]Q <l Folxo && Zroly zhn]
§ e Aestn oo cAddelzd g @ WAL sl Awd

k374 Bgle) QEsol sz TR Qo 7huet Ausz s

=

H oWE A TI4E AFdvh [18-3.17]& Data Control®] 2 %

LER AL 1

=
T

il

Data Control

DSX.valueChange()

[0Q&-3.17] Data Control 24Xl &2

Data Control A= HTML®C] input BlZ4} button B2 52l id

Jpx

4w d2E ere dEHelae st H g3t on/off AAE Al

3 el AlxEl Fd] dagk oy JhA ZE g Al 7]

9
ro

1

5 AlFs
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<H-3.5> Data Control 22Xl &2 Jls

24 s
QU2 CIEHOoIAS L0l 8= MO
ot= Jls= M38&ttt.
QUL CIEHHOIAS &E gtS =2 XM

0lote JlsE Mt

DSX.valueChange()

DSX.functionChange()

DSX.valueToggle() on/off€ MOiole E2 JlsS NMZ28HCt.

Data Control®] A F7/e} 75L& <FE-35>9 #ow [19-3.18]&

zh AA 9] 8" s5EE YER I gt

DSX.valueToggle() : = o DSX.0scl)

AR et st et S ER L i et i et ki - Osc_frequency.value

DSX.valueChange() | — 5 : -Oscwavelype
property
control

, ............................................... sz.Amp[]
- | DSX.functionChange() | !
; property - Amp_gain.value
control
DAC
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A vl E3= DrSaxjsE A3t o] AlA®El 7S 93 sFAEA
I oe] 7FA Fd 2do s Lolr At 3 o] BHAHS T o
Al DrSax.js& &8st tpFet § 7|6ke] oen e ofEgAlolds +4

& de=A Aid.

<body>
<!-- Drsax.js Download File -->
<script sre="./drsax.js"></script>
<!-- Drsax.js CDN URL -->
<script src="https://drwebsax.github.io/DrSax.js/js/drsax.js"></script>
<script>

// Declare an instance of DSX

var DSX = new DSX;

// Example Code...

var osc = new DSX.Osc({type:"sawtooth", freq: 700}):
var gain = new DSX.Amp({ gain: 0.1});

</script>
</body>

[O&-3.19] HTMLYl DrSax.js 3 &H

3) https://drsax.github.io/DrSAX/lib.1.8 html.
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DrSax.js AHtAaHE 3AS HTML #Ho] Ao AFqlsle] =9 sfof 3k
o}, DrSax.js 3¥2 FEZE AlolEoA FtdsA vzt wAY
CDN(Content Delivery Network)d) 42 AFgd = dth
[2¥-3.191%= HTMLell DrSaxjs¢l 7] 374 dAS& dwste oAl
F=o|t} DrSax.js F<¢S HTMLe| 4<% & 292 CgHgolx A=

AbEet7] flall Adel Zad AAdA o DSXel AAlE Addsof ¥

o

o AAE DSX AA 71wk 9o DrSaxjsolAl Al&3dt= 2t <l
ojz= MAE A st e A2EHES AT 5 UTh

S oo A" FEES 93] DrSax.jse TALAe ofe <l
o]~ Aol 73 mde] dig] dotr v 73 Y2 Sound
Unite] 74 2492 Sound Synthesis, Sound Input, Audio Player & =
g s VA E AdHEo~2E FA SR Visualization®} Data ControlS
Tt Wl die LxzE=e) #eE ZEAAE AFSrh WA
Sound Unit®] Sound Synthesis A DSX.Osc()¢ 201 e Al 3]
o fs golE =S sHlTh
DSX.Osc() 78 =He] ZaAx FxE [23-320]7 2on o

Ll

Hte o 2 S 2 [19]-3.21]19 2 DrSax.jselA Al&stes &

He A slojxe] AAl= A3t FA

AP

[e) = <
A s AT =

4) URLE 3l 594, 59, oulx 59 tdgd 2a=2 dgsoz A3s
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Sound Unit Sound Unit

W = i | )

oscillator amplitude output

DAC

Input Interface processing Interface

[0&-3.20] DSX.Osc() 8 & T2AHA 2=

// Declare an instance of DSX
var DSX = new DSX;

// Declare an Input Interface

var osc = new DSX.Osc({ type: "sawtooth”, freq: 700 });

// Declare a Processing Interface

var gain = new DSX.Amp({ gain: 0.1 });

// Connection : osc to gain

osc.connect(gain);

// Connection : gain to Main Out
gain.connect(DAC);

// Start
osc.start();

// Stop
osc.stop():

[O&-8.21] DSX.Osc() 78 2& ZZ)2Hgl
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Sound Unit Sound Unit
& © 11 |
VW => |l
synthesizer sound effect
Input Interface ﬂ
Sound Unit DAC
amplitude output

processing Interface

[Q&-3.22] Sound Effect 8 2 TZHA X

// Declare an Input Interface

var fm = new DSX.FM({
carrier_type: "sine", carrier: 500, mod_type : "sine",
modfreq: 700, depth: 1800, gain: 0.5

hE

// Declare a Sound Effect Interface

var Delay = new DSX.Delay({

delayTime : 200, feedback: 0.45,

hE

// Connection : fm to delay

fm.connect(delay);

[O&-3.23] Sound Effect & 22 Zz Oy
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[Z29-3.22]% Sound Unite] Sound Effect 7+& =9 T2 A~ F 2

= ez o [238-3.23]2 Sound Effect 78 =4 Tz azv

K

=S WEAL vk AR E 29 o]l As FMAIHA A= HA

Ol

FAar Lol ofHE el AdEo eve Alx"s FAsv [1|
-3.231¢] A Z=E 7R E DrSax.jselA Algshs thdg olHdHE
[¢)

gg3to] orle AsgEe TAY & vk

o

Sound Unit Sound Unit DOM
Y _ = [
mic Input ; tuner output
Input Interface
I] Sound Unit DAC
amplitude output

processing Interface

[12/-3.24] Sound Input 78 2 Z2AHA X

[(19-3.24]1% Sound Input 73 249 ZRA A FXZ Jehia ¢
o [29-3.25]+= Sound Input 7+& 29 2o Z=E UeERya
2t Sound Inpute] DSX.Mic() AAE= dxtx o=z DACE AZAYH
2ElE HAA7]3L DSX. Tuner() 21A9} AZAF o] Alx~Eo] FdHT F

Yol 29 @& DOMo® 750 94 e Hojzr),
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// Declare an Amp Interface

var gain = new DSX.Amp({ gain: 0.5 });

// Declare a Mic Interface
var saxInput = new DSX.Mic();

// Declare a Tuner Interface
// Connection : tag id = 'pitch', 'note’
var tune = new DSX.Tuner({ 'pitch’, 'note’ });

// Connection : Mic Interface to gain

miclnput.connect(gain);

// Connection : tune to miclnput

tune.getAnalyser(miclnput);

[O&-3.25] Sound Input 8 2& T )

[(29-3.26]% DrSax.js® A 849 Visualization® #& WS 9
g 7d Bl ZRAA S 2E YEya gow [13-3.27]% Visual-
ization 78 22 2 IZ=E YeER) I vk Audio Playere] 744
DSX.BGsound()+= DSX.Amp()2} AAE o AlS=%5 A5l Visualiza-
tion®] A DSX.freqgDomain()-& DSX.BGsound()¢} <12 ¥ DSX.Amp()
o] &9 S dgntol DOMe nlFLdeto] Aol 3,

DSX.freqDomain() 2} #|= HTML Zi¥ 2 e 19 ide} <123t DOM

of ulFEA el Al A B gom Ay gre AR &

o BA=E =270

ok
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Sound Visualization DOM

e |= [
Sound Unit

{ visualization output
[Aee |=

. Sound Unit DAC
audio player
Input Interface amplitude output

processing Interface

[0Q&-3.26] Visualization 28 @& T2 HA X

// Declare an Amp Interface

var gain = new DSX.Amp({ gain: 0.5 });

// Declare an Audio Plyer Interface
// Connection : input tag id = 'inputS’
var file_upload = new DSX.BGsound( 'inputS' );

// Declare a Visualization Interface
// Connection : Canvas tag id = 'canvs'

var freqcanvas = new DSX.freqDomain( 'canvs', 'red' );

// Connection : file_upload to gain
file_upload.connect(gain);

// Connection : freqcanvas to gain

freqcanvas.getAnalyser(micInput);

[O&-3.27] Visualization & 22 Z2J2HY
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Data Control
Sound Unit {“‘} I l I
@ Ok 17
RATAVAS parameter control
synthesizer =>
Sound Unit i DAC

Input Interface "‘W" => EQ))
amplitude : output

processing Interface

[O&-3.28] Data Control & 2 T2 A A 32X

[(19-3.28]% DrSax.jse T4 249 Data Control 73 R4 Z=7
Az~ Fx25 Jerda 9lew [19-329]= Data Control®] -3 =&
zEagY Z=E YEha dok [19-329]¢ =9 dH#Aol A== FM
Artol A& A sl DSX.Amp() A A ¢F A2 o] eH e Alxdls
Tdstdch w3 dolg AEZ9 37F# 5 DSX.valueChange() A4S

Agatel FM AtiabolA el feuE e Aojes mzagEe o

N

T Yok [Z2¥-329]¢9 oA Z=E 7|2 o= Data Control® 37}A|
MAE S8t v QA FH ool A2 ey g 2 ojHE g

el gk A7k b

lo
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// Declare an Input Interface

var fm = new DSX.FM({
carrier_type: "sine", carrier: 500, mod_type : "sine",
modfreq: 700, depth: 1800, gain: 0.5

D

// Declare an Amp Interface
var gain = new DSX.Amp({ gain: 0.5 });

// Declare a Data Control Interface
// Connection : tag id = 'knb'
var fm_value = new DSX.valueChange( "knb", fm.carrier );

// Connection : osc to Main out
fm.connect(gain);

gain.connect(DAC);

[1&-3.29] Data Control 8 22 Tz ey
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9] DrEditorZ 7§ a} 9l .
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000§ wedeecs * —

& C @ dreditor.cf Fan

Dr.Editor

Design and create for Web Audio API with DrSax.js

Frequency Modulation
How to control

var gain = new DSX.Amp({gain: 0.8});

var fm = new DSX.FM({carrier_type:"sine"carrier:300,mod_type
1"sine", modfreq:700,depth: 1800,3ain:0.5});

var sax_fm1 =new DSX.velueChange("dial_1",fm.carrier); = switchl : sound on/off

var sax_fm2 =new DSX.velueChange("dial_2",fm.modfreq); « Val 1: osc frequency control (0~2000Hz)
var sax_fm3 =new DSX.v&lueChange("dial_3",fm.depth); « Val 2 : modulator frequency (0~2000Hz)
var sax_fm4 =new DSX.valueChange("dial_4",fm.gain); . = Val 3 : modulation desth (0~2000z)
var play = document.querySelector('.play'); « Val 4 : gain control (0.0~ 0.1)

var stop = document.querySelector('.stop');

play.onclick = function() {

fm.connect(gain);
gain.connect(DAC);

[1&-3.30] DrEditor Ul CIXt@!
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<HE-3.6> DrEditor Ze|Al =
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30

simple osc

Synthesizer - frequency modulation

amplitude modulation

— reverb
Sound Effect — delay

- panning
Audio Player - sound player
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tuner
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sound effect
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[O&-4.2] DrWebSax Z2AMA X
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Pitch Modulator HXVE+= 43 &4
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AbEEE =
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DrWebSaxt LY Al2dEH FdS 93] UoA AAHE HIEXVEE
FTAoZ 9T Ax®E FHEFNL HAZ JAHAA Al2~HS 95

Node.jsE AH&-31%

AAA ZRadgy TaE (19467 2nh FeeldE g

Server Side Client Side
Socket.io _ Express.io DrSax.js
Node.js | CSS JavaScript
Javascript HTML

Interactive Web Application
DrWebSax

[0&!-4.6] DrWebSax T2y X
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[2H-47]2 DrWebSax® Tz Zv FxoF HAIEXJIE js 1

A FHL BlFa Aot

v B DrwWebSax

> [ node_modules component
~ [ public ‘ E) Compressorjs
> Il cont B DelayReverbjs
> I img B EQjs
v B src B FilePlayerjs
> Il css B FreguencyDomain.js
vl : B Micnputjs
> [ component —> B OutAmpjs
v [ network E) OutConnectjs
B SocketNetwork js B Panningjs
v [ vender B Pitchshiftjs
B drsax.1.7.0.2js.bakjs B recordjs
B drsax17.1.205js E) RecordMain js
B conthtml B Tunerjs
B indexhtml
B websajs

[Q&-4.7] DrWebSax2l Cl&&Ee =
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<script src="https://drwebsax.github.io/DrSax.js/js/drsax..js"></script>
<script src="/socket.io/socket.io.js"></script>
<script>

var DSX = new DSX;

var socket = io();
</script>
<script sre="./src/js/component/OutAmp.js"></script>
<script sre="./src/js/component/Syn.js"></script>
<script sre="./src/js/component/Miclnput.js"></script>
<script sre="./src/js/component/RecordMain.js"></script>
<script src="./src/js/component/EQ.js"></script>
<script src="./src/js/component/Compressor.js"></script>
<script src="./src/js/component/DelayReverb.js"></script>
<script sre="./src/js/component/Panning.js"></script>
<script sre="./src/js/component/OutConnect.js"></script>
<script sre="./sre/js/component/FrequencyDomain.js"></script>
<script sre="./src/js/component/Tuner.js"></script>
<script sre="./src/js/component/FilePlayer.js"></script>
<script src="./src/js/component/PitchShift.js"></script>
<script src="./src/js/network/SocketNetwork.js"></script>

[OQ2-4.8] DrWebSax2 HTML 03¢
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3 DSXMic() AAE A& 227 =

var saxInput = new DSX.Mic():

var saxOnoff

new DSX.functionChange('saxmic_on", sax_on_data);

function sax_on_data(e) {
if (MICINPUT_ONOFF === true) {

saxInput.connect(saxgain);

if (e.target.value === "1") {
saxgain.connect(gain);
saxgain.gain.value = 0.7;
tune.getAnalyser(saxgain):
sax_canvas_freq.getAnalyser(saxgain);

}

if (e.target.value === "0") {

saxgain.disconnect(0);

[12-4.9] DrWebSax2 DSX.Mic() Z2Jai
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Mo

9. 298 d2e 98 AeH DSXAmpOE AL&= WA A}

saxGain.connect(gain);
gain.connect(gainEq);
gainEq.connect(gainComp);
gainComp.connect(gain4);
gain4.connect(gainPitchMod);
gainPitchMod.connect(gain6);
gain6.connect(gainDelay);
gainDelay.connect(gainReverb);

// saxGain -> Mic Input

// gainEq -> EQ

// gainComp -> Compressor

// Auxl

// gainPitchMod -> Pitch Modulator
// Aux?2

// gainDelay -> Delay

// gainReverb-> Reverb

gainReverb.connect(gainTimeMod); // gainTimeMod -> Time Modulator

gainTimeMod.connect(gain10);
gainl0.connect(mixgain);
gain.connect(saxInputSub);
saxInputSub.connect(mixgain);
mixgain.connect(saxPan);
saxPan.connect(mainOut);
mainOut.connect(DAC);

// Aux3

// Aux4d

// Mic Input Aux

// Auxb

// saxPan -> Panning
// main out

// main out -> DAC

[OQ&-4.10] DrwebSax2l oAl g€
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(2) 2L A" AHYEE YEHA

2 AT A= AARE JIEEHE YEYH 415 9131 Node.js
o] Socketio REE A& TH Socketios H]E7]HA o2 Ho
HE Adsts 7lss Aes] AAF JHAEE YEYTH A=H
of At&EAoem [28-411]> Node AW Socketio Z= 1™

< e 3l

// socket connect
io.on('connection’, function(socket){
// Mic out
socket.on('micOut’, function(data){
io.emit('micOut’,data);
D
// Audio file
socket.on('audioFile', function(data){
io.emit(‘audioFile’,data);

b

[O&-4.11] Node A2 UERZ &F

AAZE JAHHAS fgt HEYT B2 A" [Z17-4.12]9
2o px2 FAEo 9t DrWebSax ZEZ# 9 (a) €dto|gE
o1& Zk& AojstA

& (c)9 io.emit data S1AFE Ag =)

ujo] A (b) socket®] =9 & QI datags &
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socket.on('micOut’', function(data){

io.emit('micOut’',data)

console.

[O3-4.12] Ot013 QX £4 22 AH HESRZ S

2 Agde] vela 4 ke Alojsh
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(1) ojm x|} A= Ao

Composition 2017 o|w| A7} 2 dwjujch 1271 A4 gk

Fug ghe Adelil FHets APIE 5E @

var RandomValue =Math.floor(Math.random() *13),
ColorList=["#57009f","#740000","#b30000","#ed0000","#{f6 300",
"#ffeb00","#9dff00","#29f£00", "#00ffe3","#007dff","#4700e4","#4400eb"],
PitchList=[349,370,392,415,440,466,493,523,554,587,622,659];

var RandomPitchSetValue =Math.floor(Math.random() *4);

var ExtendPitchData;

switch(RandomPitchSetValue) {
case 0:

ExtendPitchData=PitchListfRandomValue] / 2: break;
case 1:

ExtendPitchData=PitchListfRandomValue] * 1: break:
case 2:

ExtendPitchData=PitchListfRandomValue] * 2: break:
case 3:

ExtendPitchData=PitchListfRandomValue] * 3: break:

}

var RandomColorBlur =Math.floor(Math.random() *13);

var RandomWidth =Math.floor(Math.random() * 45) + 5;

var RandomBlur =Math.floor(Math.random() * 200);

return (

[ColorListiRandomValue],ExtendPitchData,
RandomValue,RandomWidth,RandomBlur,ColorListfRandomColorBlur]]

[0&-4.18] Ol0IXI €& API
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var ReturnData= DRAW.Framework.RandomSet();
RANDOMCOLOR= ReturnData[0];
RANDOMPITCH= ReturnData[1];
RANDOMDATA= ReturnDatal2];
RANDOMWIDTH= ReturnDatal3];
RANDOMBLUR= ReturnData[4];
RANDOMCOLORBLUR= ReturnDatal[5];

[O&-4.19] API 2IE CIOIEHSY &8

At A gy Fug #3e 96 API 2=+ [19-4.18]9
Zonw 6719 g¥l HeolHE &3t} 6719 &8 S [1¥-4.19]
o} o] zZtzte]l WMg A E o] Ao Yol Fu4 A By T
o] olu]A & Alof3t} <F-42>2 API 2l¥ dojy HAHS HoF
AT
<E-4.2> AP| 2|8 OIOIE &%
e A% g
"#57009f","#740000","#b30000","#ed0000",
242 "#116300","#ffeb00","#9dff00","#29f00",
"#00ffe3","#007dff","#4700e4","#4400eb"
349, 370, 392, 415, 440, 466,
Il Xl (Hz)
493, 523, 554, 587, 622, 659
2FY 05, 1,2, 3
M ALE P 0~13
0] 0~50
=2 0~200
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ps =2

p

1 [
g-4.20]9] WA= Ao wA A oju| X7} aE T 9]

2 £8) s WAstwe] oA E Fr5H.

context.lineWidth = width;
context.strokeStyle = color;
context.lineCap ="round";
context.shadowBlur = blurWidth;
context.shadowColor = blurColor;
context.beginPath();
context.moveTo(oldPoint.x, oldPoint.y);
context.lineTo(newPoint.x, newPoint.y);
context.stroke();

[03-4.20] 2HA D& &F

[29-42112 Rupda} wRlstde] F7ste Rsgolm B AW

(]

of w& vk ojmAeoln HA7|(a), A 7I(b), TAE7I(c), F

=7(dE AFEE AW ES YERg L 9l

[O&-4.21] X E229 TSt OIDIA
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mutd S Ea) AAZEO R oluXrt aEAW YEYAS E5 v

sl FM Altiabol o) whebmle g &4 g AAzte® Alojs)
A welFn

var fm = new DSX.FM({
carrier_type:'sine”, carrier:500, mod_type :"sine", modfreq:700
,depth:800, gain:0.5 });

var gain = new DSX.Amp({ gain: 0.0}):

fm.connect(gain);

gain.connect(DAC);

socket.on('line’, function (data) {
fm.carrier= data.pitch;

fm.modfreq= data.pitchOne=*400;
fm.depth= data.pitchTwo#*100;

var CarrierDate = DRAW.Framework.FmCarrierType()

fm.carrier_type= CarrierDate;

fm.mod_type= CarrierDate;

b:

[O&-4.22] FM AICIAOIY &3
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Ak olu ] dolel o] M Fuka ghe] ®lel= 0~1977THz=
FM2] carrier frequency #toll AF8% 3 9lom el Yol= 5~
50px©] a2 400%t< #3539 modulation frequency = #|ojsit). &
2 YWolx= 0~200pxel™ 100S H3te FMY depths Alojgtch [

Y4231 o|u X9} AL = dolE Wy FAS HoFa 9t}

AR

image
line width
color frequency
line blur width
image | ‘ range ‘ { range mapping ‘ \ FM synthesis
color frequency 0~1877Hz : 0~1977Hz carrier frequency
line width =% 5~50 px = (5~50) x 400 Hz -y modulation ﬁequency
line blur width 0~200px (0~200) x 100 Hz depth

[02-4.23] OI0IXIQ AFR2E OIOIH 4T

ojuj Ao} Ab-o] AEE Wiy wolHe £A g &<l

gels 913l
Z&=Z I(consolelog))E AAsta Be9-AY /MAARAEFE F5)H
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of EYZE == doly s Qs [2d-424]= 2& =23

il

S olm A ek AL E HolH e A moE Ee KT
A ek <E-43>2 2adolHE F&f olvx AA gy FM A
HAbol A o] Ao 288 g volHE vEhL Atk 3 WA

ojm x| ¢ width # 431 WES Sall AA4¥ 4000 Fs| A4 FM

AT Aol A 9] modfreq kol 1720001 28531 9lal blurWidth #*
1649 10°] HF3 A A depth dkell 16400¢] 2 8% 1 9t} FM Al
Abol A & 44 7k carrier_type$t mod_type& 7B 2o B X olHIE

b Qol o AR HAH.

@83 : X

modfreq 4328

depth 8180

[13-4.24] 22211 S& 001X AF2E OOIH 2 Z2LIH
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<H-4.3> 0I0IXI2 AI2E0 HEE WH oA

Ol Ol XI

ClOIE &

OIOIXI

FM &ICIALOI A

color: #00ffe3
width: 43
blurWidth: 164

carrier_type: sine
carrier: 277
mod_type: sine
modfreq: 17200
depth: 16400

color: #ed0000
width: 20
blurWidth 22

carrier_type: sine
carrier: 830Hz
mod_type: sine
modfreq: 8000Hz
depth: 2200Hz

colo:r: #57009f
width: 29
blurWidth: 106

carrier_type: square
carrier: 698Hz
mod_type: square
modfreq: 11600Hz
depth: 10600Hz

color: #00ffe3
width: 39
blurWidth: 59

carrier_type: triangle
carrier: 277Hz
mod_type: triangle
modfreq: 15600Hz
depth: 5900Hz
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(2) AAAF] AEHEHE Y EYF

O AXAE] YESH A2~82 Nodejs AAHE 3] 2k

cfEe Aol el ofu ] dolEE Wl e HFd= sEo=

T AT

mohile | ‘ server main screen
{a) “screen touch” ; sound on
(b} “draw” : draw / sound
— networking —
{c) |° “screentouch end” i draw [ sound off
d) | “clear” : reset canvas

[03-4.25] 2HY X0 OGE UWERAE =AM

2ake o Z Aol dHolE = AW Mmool Z(callback)

s Fo Arztem Wl shdo] deEEm Kk o)A HQl
stio] AEHe WMEAR &M= [19-425]8F 2ok [139-4.25]

(e wuble) Aw2s gl BAt AN Fa) Wel Fuow

AbRE 5% HelHE dEdt O ve [19-4.25]9 (b= 17



£ ARt 27399 w9 e 24 dolHE ol Mg W
Aol Ag AQd 919 VEAZ £4 580 det TAH 47

// mobile control application
isDown = true;

oldPoint = new touchPoint(event.targetTouches[0], this);
socket.emit('start’, { start: "start" });

// Node.js server

socket.on('start’, function (data) {
io.sockets.emit('start’, data);

b

// main application

socket.on('start’, function (data) {
gain.gain = 0.5;

}):

[02-4.26] 2HIY HXl WESZ AAIE

Zutd gHAo mE UEYH Arite [17-4.26]19 2o 2

1
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socket.emit(‘draw’, {
width: width, color: color, blurWidth:blurWidth, blurColor:blurColor,
x1: oldPoint.x, y1: oldPoint.y, x2: newPoint.x, y2: newPoint.y,
pitch:RANDOMPITCH, pitchOne:RANDOMWIDTH,
pitchTwo:RANDOMBLUR

BB

socket.on('draw’, function (data) {
io.sockets.emit('line’, data);

}):

socket.on('line', function(data) {
context.lineWidth = data.width;
context.strokeStyle = data.color;
context.shadowBlur = data.blurWidth;
context.shadowColor = data.blurColor;
context.lineCap = "round";
context.beginPath();
context.moveTo(data.x1, data.yl);
context.lineTo(data.x2, data.y2);
context.stroke():

b

[D&-4.27] O|0IXl GIOIE A

[18 4271 28X oln] dolg AA WEYS Z=

2 Yy gtk mutd s 23 1wzl olulx| dolE: A

Mufel] ez of wlstde] oA & AT
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// mobile control application
isDown = false;

oldPoint = new touchPoint(event.targetTouches[0], this);
socket.emit(‘'end’, { end: "end" });

// Node.js server

socket.on('end’, function (data) {
io.sockets.emit('end’, data);

b

// main application

socket.on('end’, function (data) {
gain.gain = 0.0;

}):

[0&-4.28] 2HIY EXl off IERA

[17-4.28]2 EuFY B A offe] MEHH Z2AM2E Yedx
At Zupdol A B X7} off ™ touchend o|WE7} @A & WA
off HlolElE AWl st A vtz Wl sHe off Helg

= A3t} off HolEHE Wtom ALt S 7S 008 A

[19-4.20]= vt Faf vi¢l stHs gAlsk= AP o|tf &

Hhdol A 2713 AERE AWE B HW welstue HolHE

AAZEom ol wQlstH o] om A& Z7|3tstH M= A o
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// mobile control application
context.clearRect(0, 0, canvas.width, canvas.height);

socket.emit('clear’, {
clear: "clear”,

b

// Node.js server
socket.on('clear’, function (data) {

io.sockets.emit('clear’, data);
b

// main application
socket.on('clear’, function (data) {

DRAW.CLEAR = data.clear:
context.clearRect(0, 0, canvas.width, canvas.height);
DRAW .Framework.BackGroundSet();

b
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1. oo Folnde 4% 1 9 HaLEA

DrSax.js¥ 202 Alxd®l FdE HHoz AH golHggelt)
o]E 9|3l Web Audio API, HTML5, AHlA~aAHE T 9 7]|&& Ab
g3t CEHol~E FAFYL 3FA AFE DrSaxjse 5HL 7]
o2 Web Audio API®} Hluste] ezl Apo]l S &gt}

AA, DrSax.jst 39 AE2E HAsteto] 7M5d3) 2oy &
&S FdstaAt 3kt off] = A= Web Audio API9F DrSax.js€]

oA olE A4S HojFa Ut

var DSX = new AudioContext();
var osc = DSX.createOscillator();
var gain = DSX.createGain();
osc.frequency.value = 440;
osc.type = 'square';

gain.gain = 0.5;

var DSX = new DSX;
var osc = new DSX.Osc({type:"square", freq: 440});

var gain = new DSX.Amp({gain: 0.5});

[O2-5.1] DrSax.jsl ZEAEA Hln
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A2 E OH A DrSax.js 2IEHH 0l A s

sound input

- DSX.Mic()

>
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In
e
J

orol3a & &

I

synthesis

- DSX.0sc()
X AR E — DSX.FM() T Al &4
~ DSX.AM()

~ DSX.Subtract()

audio player

- DSX.musicPlayer()
DSX.BGsound()
DSX.BGdatal()
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var getFile_sound = new XMLHttpRequest():
getFile_sound.open('GET", "music.mp3", true);
getFile_sound.responseType = "arraybuffer”;
getFile_sound.send():
getFile_sound.onload = function() {
var audioData = getFile_sound.response;
drsax.decodeAudioData(audioData, function(buffer) {

myBuffer = buffer;

hE

var file = new DSX.BGdata(‘music.mp3");

[08-5.2] 2O 20l REAA

5ot A dag or]e Fdoloj= HTML5S <audio>E A
3] Fdol FolFAT A £k Ao} 7S ATEHA &t o] 7
& AHg37] 9ldlA = XMLHttpRequest() 59 AWIAaHE 7]&&
dgate] [19-52]e] ZEAYH 2] FeololE Es)of gt} o]

& A YolE i AurIRE BUS B s AW Aol
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ABSTRACT

A study of Interactive Web Application
through

Web-based Audio Library Development

EUY SHICK, HONG
Department of Multimedia
Graduate School of Digital Image and Contents

Dongguk University

Style of music has constantly been developed by musicians and
information technologies. Especially, computer music has studied for
synthesizing and audio processing on the web technologies with
javascript that is a flexible language with a front and server—side
capabilities, commonly, working dynamic interactions and networking.

This paper aims an interactive web application development with a

web audio library DrSax.js through the Web Audio API and can be
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separated into four parts.

First, DrSax.js has developed as a web audio library, making it
possible to speedy and easily make web applications to control
interactive audio processing, sound effects, visualization, and media
art. Normally, web audio applications need data to control Ul and
visualization, such as on/off buttons, dials, slides. So DrSax.js offers
a number of functionalities that visualization and data control
function.

Second, this paper supports web code editor and debugging an
application that is DrEditor supports variously preset for test and
development.

Third, DrWebSax is a multi-sound workstation for saxophone. It
works that sound effects, processing, recorder, tuner for Ilive
interactive performance in real time.

Last, Composition 2017 is a media art installation that is interactive
web audio system using DrSax.js and Node.js with PC and mobile. A
user can communicate and control images and sounds processing
through other user’s application in real-time at various place. Also,
users can access the web application with Wi-Fi or 3G, 4G data.

This paper describes a web audio library and interactive web-audio

system to control that audio processing, sound effects, visualization.
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This paper aims a faster and more effective interactive web
application development through the audio library DrSax.js, which
was developed using web technology for interactive multimedia

contents.
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1. DrSax.js
Tutorial site : https://drsax.github.io/DrSAX/1ib.1.8.html

Source Code : https://github.com/drwebsax/DrSax.js

2. DrEditor
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2) controller
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Source Code : https://github.com/drwebsax/DrWebSax

4. Composition 2017
App : 1) main screen
https://drpaint.herokuapp.com/main.html
2) controller
https://drpaint.herokuapp.com/canvas.html

Source Code : https://github.com/drwebsax/composition2017/
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