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£ wath AERPol me Abelst @A), Fus B, B ows) Sol ek @A
WENEY ), (ITEA, (Ne: @FHREAN/EH3, 2016), “wx7]."

52) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 313.

53) 3ot wokoll A HHWS JhEa wEg gMoR QE ZAPgs woped, 53] 119
A E tdE 9sHd: Spellbound (1945)%)2] FAHA &)Y 8 F3H(: The Thing from
Another World (1951) %), SFQ3}(el: The Day the Earth Stood Still (1951)%)9 #o] =
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= mdss ofoltol: oF AAe wes Welnrie] HEWa AxH
o7t H7E s
SkH | 1948 o= I 2 43 (Pierre Schaeffer, 1910~1955)° <]3] X

2 oA FA & (musique concréte)o] N FAEH ATt FA St A=

A el wrel AR ddAEe] LeEAE WS A sk ©

Ex 2FYe AlF Fofell ARE ol F o] ool o227 7kA] HApEet
Aol Ao o o) AFAIE Ha §A = 2y G ol T T
el A A7 =g XY MES s FEAY A #Hd
245 she BE dele 22 A0dH] dd Fddl da FFEol AT

A owzg, AelAY 7] AA AF Al
(Imaginary Landscape No.l , 1939)°] @X ATt (e T4) Alg=
598 19399 F-E 19529 7bA] 578 #hEo] wrEojxlom FHVE oH e
Aro A %S F%H5

28 S Folr sy ad AFEE 7] dE B FEH) o] ZE oA

No.l) & 38 HgH ol gelr] 18 FZ7)E d4s8 A=

2 %m0 3755 ve wed 23S AR AR =7EA dve
& AEFOoRA PN AGERF2Y oA gholu NEWAE AL
S Az AEoZ /SHM ofFo| vpehb: HFH goln Ax &

& st VAE AR E T ST
717F AR E7] A7A= AEA] sotlA b el Ta

55) 7+ <<]magmary Landscape No.l) (1939), {Imaginary Landscape NoZ2) (1942),
{Imaginary Landscape No.3) (1942), {Imaginary Landscape No4) (1951), 121
{Imaginary Landscape No5) (1952) ©]t}.

56) Emmerson and Smalley, “Electro—acoustic music,” The New Grove Dictionary of Music
and Musicians, 8. 61.

57) Robert Gluck, “Live electronic music performance: innovations and opportunities,” 7av+

Music, Arts, Society (Israel: Haifa, 2007), 1.
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Adt 7]4A WAL HolFE A7 E d% Hold ik wo o
F A 7IsAd S Ao mHolet e, oy Fof 5ol

NTSC 2389 Ae] dynA(1953), vt e ®HeolxZ # =Y (1951),
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AHQ drgEsol 2/fEEA Fof ol = wiAel et
o]
H

of AN=HAtt o3 AMNEES T doe= HY AHY

Aol = AFHA (G T4) Alel=e] dgoz (e T4 49)
(Imaginary Landscape No.4, 1951)2 st o] AH=2ES T3] &
A FAF A 77 ES AHES e S AdEsdth o] ZES 489 9
bzl 12709 g edA o= HAA UE seE =¥ &

Tyt BE, 29 S48 AoFoems HAFAHYA FFS vEojd=

Fdolth. 7lng orel: FANES B9 2z e ua 43

o
rO

58) NTSC(National Television System Committee System
AAE v, g, B, Ak FelA Akl ALEs
A S WA 7= RS 23 Wolt,

59) RCA 3)AtollAl 1950 dloll Al &hsk Aapgetetr| 2, d 4 otoltjo]E tzpdste=d 3o
A A By E LA A L A7) (Vladimir Ussachevsky, 1911~1990)9F #& opilriz =
SMES £t SWME MEH(Herbert Belar, 1901~1997)¢} 3i2] <<=(Harry Olson,
1901~1982)3% 22 RCA dAYo]Eo] st &< 2AdY 558 WE7] 8 &
ElE 28 3 2E A TUF FIF A5 AMEshe 2458 EYEY A &"Hoglth A7t

ool 82 2 W2l A EolW, Fohe, B, AWEE, S mEdolA el
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)
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g T B BF Aol AAH Utk Alo)A= o] HFolA EHx, &9 A

& A7, 29, W%, 29 A g9 BHL TR AF GFG

WES AYsed FAU-Ching®E EAFALS) F, FA4E A4 %
Fol QREG Aol woln 1 9o AR 2AEL SAH HeEo] o

29 3 WANE oW A% AW A gol FAHA Ao o
g7t EHHE Aotk AL oA 19 FA A EE PP
4ggoms A NF SAAAl ol g S-vj-g wA o]

>
L
1
By

o AR BT SAHE AAIH ALHA S AA
Aot}

Aol A= 1950 el 5ol Hup =] WP FHAgo] #AS 2
A6 = A Foke WS AskA de dtialel A=
*(process)® AT HlAEEA, 4, 181l o] ¢ Ay
g WAe FAAeke] U ES =29 }

&S AFTreD Aoj A= o] AT A= g HRAe st
t}.

ol
rr

Jm
ﬂ

o &

rot

Jom F(Ente Adel 90
B gge wstehs A A
O AAE CEGH)E FAS B
]_

oz, Wals Ay Fx pHom , d

&3 "WML oty AEgAoln =E A sz wAsth 8: () 643, IHAFCGE
#), TAHERED, AAd(T#)e2 Hojglom, (5 ()9 o|dBEoz o Fofxlt),
AT 9 149, "5%9 ndE ¢t (Ae FHUZE, 2006, “F9” 5 TdoopediaF

Aba e, (A& FA ) (e

61) John Cage, Silence: Lectures and Writings (Hanover: Wesleyan University Press,
1961), 57-59.

62) Drummond, “Interactive Electroacoustics,” 27.

63) o1Amn], “& Aelx 2047 ZA=7E A 1l , oMY
2009), 308.

64) Drummond, “Interactive Electroacoustics,” 27.
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= Ay (T soAA,
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o} 3L
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tlo

N A 719 (AE) a8 £3 AEH ded HWEEETH AFERE
AL A (continuity) & WHEE Zo] et I AFEEE I ot FAH JdE AFoR
Agst, 7 F& o
2 AgEAdT XA Ge A HAEMAE B FH 5 ostue @
o A &tk BAE e #AC tig ofojto]E oW AolE dojd F& Ut AF

@ aAlo A Rolvhs Aoln oW do] T HAsA LA Aol The
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1
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o
i)
ox
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e
RV
lo
-
8
e
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2
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(e)
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of AFNA ote] Aol FAL AL§ ]
on, 3 grjods WAS L= B4 ulA
Be WESE, BeE o/ A F 9o FARE e Bod
A o gelgt HolA 71E AEH PARE B BHE B

o]
Tt olgd WHer #AEF I A= AAE s A4 olHES

o Ho
M
>
ofo
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iu
e
)
__>‘4_,"
N
N
s
o,

jules

%
(e]

Aoz Azd 5 vk o)A" o 9riet Z2AL Afolo] Ao ¥
frol digt AdEe ‘gaer QEWY FA HXEA(the League of
Automatic Music Composers), ‘&2 '(the Hub) 183 ‘QLEEFE]A
2autral YSIS) s 3 2ol MEHYARZ dZ24d HJxXHs GFEES] 82

o] 7| % &t} 60

N
==

ot

A E9Y WA-E=(CSound), ™2~(MAX), 3 Z oY (SuperCollider), &
NE| (Reaktor) 9} & AZE9 o] T2 adloA] AFEH o019 IS &
FAE WA mfEFE2~ (Max Mathews, 1926~2011)=

o]
A OAE HiFE o Hx=E Ale=E A=
=

= 7hEAdE

0]
AR o=

<
1954 e |4
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e EE oo F4T AL AF Tragor 1 A 4§
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65) Cage, Silence. Lectures and Writings, 59.

66) Drummond, “Interactive Electroacoustics,” 27-28.

67) Chadabe, Electronic Sound, The Past and Promise of Electronic Music, 108-109.
68) http://120years.net/music-n-max-mathews-usa-1957/ [2015\d 49 9Y %<
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gl AAtem AMEE Sl Vleol o AEEA gt Mirss
195478 19673 7h4] Aol dol W= 713k &<t o] ‘MUSIC-NA &8 =&
AL ow R AT ‘Music I'e AHzkst, &d 3ol o & (attack)™
W 2eol(delay)= &7 =24 #d viZidst THeskl o
TFH AS AT A = AMT S, Gd AR A= AR )
sokl7] Wl see RbEo
‘Music N 825 ez AdstiaA Ha 228 dAE 55830
‘Music IITA A= o2 o}7les 238 AZESAH o Lgs &
2o e BEW Aoy iyl BHv)e de avfskdY. ‘Music
Vol o= vefst Abe= A ¥4 s vtsol d F = o 9
o

== 4%y ExsiA Fed ¢ A FeEH

d

69) <MUSIC N Alg]z9] U7y EFHE>
R ole )
Oxdg 9te 78S w57 9la Hx9 7 | attack, delay &7}

: FH ZRIH. A, g 9, T
1954 | Music I S, 2], A LA Ao 7 oo wE 4 9l
oad A5 ﬁ:ﬂl g 7t A=
1958 | Music II 4 AR ZYxEY 7hs.
1960 | Music I Modularity, UG(Unit Generator) 2:74.
X
1963 | Music IV Music 119 B¢ (FAFEISF Ao wA) IUI?N[O??giSH&)Oﬂ —]
v o a.

1962 | Music IV-B | Assembler&io]”} o}\d FORTRANCS 2 5
IBM3609 4] FORTRANCS Z FEHHE=E ¢
AWA, o}gdR I 2L T}JE, QT hx TF
aMo g FATOREN 2E5Y CsoundE ©]

11
.

1967 | Music V

70) Attack Decay Sustain Release

— ——  ADSR 2T Ae=el 278 vehs

vEI A GEE xF S FHoR AlgEe

g WstE A7kl 3E we u e Fre R
F-ste] vehdl glelth,

attack 73> &84 el o3 Gy 3ol

Z o A 74A] 7%X1L TRhs deth

Volume

0 Time

D) S=slelel Qo] E(module)e 3 AFEE AHgaE 717150 olA ol| 3
AL A As SGA) e REE Sugu, AxEgle] Solzi AA Lziag )
SHOR BHF U o]F TARE MY A HYHA /% 9AS Fanh



o9 o7k Hdnh wzA ofe Aol o] A g BA e A
2 TAY 5 e 2ZEC Ao fu WAV TAE FolR)
Music-N' N@ze] Awe qze Ae H5nAd s ome] /A0
AEAQ Sob A} o] &, Bol uF WA muo] o FoX1 #A
B o7)EA WAL WAFATL, E ALE ALS A% zeadl /)78

T 227 1959d AEST Ay 2o UE afHl(Milton Babbitt,
1916~ 2011), Eg9rE2 $AFAZ A7) (Vladimir Ussachevsky, 1911~
1990), & E F4Y(Otto Luening, 1900~1996), 1] H}# =<} vk} w53}
WA HFEH Sotel digk #A=7EY #AH A, 2 FEY Ao

2Rtk A5 Bie] nEA5H Ga Tl 7]7]7

1950 &= FRke] #F=ap7folzp Xy ofQl o] = ~ZH(Raymond Scott,
1908~1994)2 Azt 2lgjrtel A9 dauels s 33 4490 59
Zbar W ZH A 71 A ¢ ‘A EE 2 S (electronium)’ S 7SR TEB) o] 7]7]
ol = Az 7I71EA A AFE 7 Adv dwo] glo] ud w1
ol ~9AE FAFH 9o ¢

e BER WWUE AAL® sge] wyFe ¥ AGAC] oldEa

i

rO
L
)
~N

72) Chadabe, Electronic Sound, The Past and Promise of Electronic Music, 109-113.
73) Audio Engineering Society Conference

74) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 10.
75) Jorda, “Interactivity and live computer music,” 91.

76) Irwin Chusid, “Beethoven-in—a-box: Raymond Scott’'s Electronium,” Contemporary
Music Review 18/3 (1999), 9.
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Aol A& gk WM E F1(Robert Moog, 1934~2005) Al & 8.3
22Uzl QIZk3 71A Atel o] deA dH

pe———

(1]
EERRT T T e

-
-
-
-
-
»
-
.

-
ﬁ "

[29 2] ol 27kl dAE 2 YR (Electronium)
Z2]: Tom Rhea, “Raymond Scott's Clavivox and Electronium,” Contemporary Keyboard

magazine, Feb., 1981.
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2. 19604 @ 7] A HEHE A=A Al 2H

HAAs s A& AFHY HolHE ALE & dv= H(RAM, Random
Access Memory)®] /WEE Q13 FFH Alo] o] o a&oA 7|2 o=
FREE ookt AAIZE HlolE A7t obd®ma AT AAdA ZHestA H A
d1960d = etk AR QN A= vEgste] AlF=E AT

Z2 9l old g FRE e Hzo <y WEH Az Al Ao 7

oh JEHE R So} AlxEL 9
HEF71 712k 7E QIZko] Wiy AlofstA] FHEtE AEor ZEdte LEW
El(automata)™® ¢} #Zo] o5 7hsd WA oRE FHE = 7|77 ofet o=
E7lee WA om A FsAss dre HodA B FrrEY #Al
S WA H AT o] A|7)¢] 7
e Yx=A(1963), =71 HIFH dofd wlo] A (BASIC, 1964), CD(Compact

>
X
o)
o,
lo
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o
iuj

o
N
N
=

m
=
©
o))
&
=
iul

T A Sl A =3stEd Q) o) B ) 2) ol A HA o
S Fekate] gAbet TR A =dhe FellAls QAEHAEE Fof }\]i\_%l’o]a]_jl A}gomz}
gt

78) S EntElagutomata)®l G4 E BAE nd AHUS £ Ao FEor zEsE o2
ZHl A RE 7R A= 1841719 1941719 F& vt 8ok AlA|, 2g]a o8 7FA £3F 9
ol2717kA]  eHNer FTHE Tgeth. 53 599 8% @A(Johann Nepomuk
Malzel, 1772~1838)e] 1805l ¥ &+ &} LY+ (Penharmonicon)> WEW o] 23k <
A& s> (Wellington's Victory, Op. IDE 913l 42719] A 2E e A~Eer A5
stomy Z 4y e Eulel Fo shyoltl. =Zgl=gs] 71$-Zuk(Friedrich Wilhelm
Kaufmann, 1805~1880)2Al~Egte}l W= AFE 98] HAAR ‘QA2E 8 (Orchestrion)
Oﬂ Oéfsoko ‘l‘/\}\q

A 4

_35_



Disk, 1965), A FE w}-92(1968), 14 322 F2e Hxo #AFE(1963),
AN(RAM, 1968), & x2°] JAE Ul &I (Arpanet, 1969) 2 Wy oz #

FE Al gd o] R E A o] Aol Ve ZAlEo]l 2E2 daE
2

1960t 3B 197040 2744 AFE Fobe FHFE L wskH 4
TFEIE A7) e F2 e $H ATa gy ATE FHOE W
A bl ggith o A7lelE FAGA o] ALEE Aelstn U7
A}

gjal o] Eup ‘gro]lB A} Aol 60 EF-E 70 duke] AA AL

o @A

rot

SES AgsEd g2 A4 /1E Agsd. 1

Mo

R o] Asge AgHe WREY 4FS5S wEA Egd A%
S28 Fo bR Ul A WAT ALEE A AL HolZ deo]
(tape delayf® 71%< A&sHGth goln A4 Azdd Q= 4z 2E

S8 3 (distortiondVo| v} 23 (reverberation)®2)S F7tetE WAl o w2 Q

E agol AF Agada Y F 5
2 B8AY Hol= Ao s
Ul AE e B olx BReh B ASE &

lo



Heoo 54 GdE Fol AesE MYsdth oW A43Ee ¥xLnz)

shgledl, ol JAHAEE Fofo] =HstA 4 A& rRoFE Zl
o} 84)

53] Aol el 60dt Zwtel FzbE #AE59 A4 (randomness) 3t

Y
b
1o
rO
T
)
o
z
rN
2
>,
[
jati)
o

W

T,
filo

oo W8N AE A B AR A~

A AR, TEStEIAA & FAASHEOAA, (& HERA,  2002),
“distortion.”

82) o# 744 A AE AW vl wAbgol G dojxE vk HERA AYY,
FopEe] SofgoAbd&E A FoF&ol b, (Mer Aks 2, 2002), “reverberation.”

&) WstW Abdl 2doleh By 4 Qo wazow meleld dAsth of| /7
Zeage] 9o ol Aol 4 Fu, g, 95d /7w dd 5 v 24
3 w5 s dIrh

84) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 11.

85) AolA &= 1950 Ao dAAHE 7MA AX EXM(chance procedures)S AH&347] A28k
Hzo Ao R V|EHY. I dsd AEI 9 B ookt 1A HFH v
FH AREA dE5H 0w A28 £ e WY d¥doRA ANS "HEtdon, AiH
o7 oyt oln A HIAY %I A T I3 JeE Ao HEHA Ze AJRE
SIMEES TS HTEE ColEg AR e gholB HEwAEs
Xgste A9 FAEE A oAM= B d&FS FAu. Chadabe, Electric Sound:
The Past and Promise of Electronic Music, 269-271.

86) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 269-271.

87) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 12.
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ZFA AL 2ol B FAdE st oA dYgde B AF=E
sHAl sl wiZol k. olglst QIHAEH Az} A]~E] o = Aol 2}
= gl ol V)Y (Variations V, 1965)o 4 & 4 3t}

5

Mo
[-4 U
o
N
4
olr

o] ZE2 AolA 7t Foks wa, WA AY W (Merce Cunningham, 1919

~2009)0] ¢tH= T3 o, 15 FEuHGordon Mumma, 1935~ )¢t &
o7 Al2dls gadlst d9 #Foltt. 5ok Foe S fd 7T FR/
o] A} AAME AAsta FE&7MES Ao wel F3o] AHFHES T

A1 AT, = FRel Ak AA T ostue FHA AEoH, & stus
150 cm Zol8] StelY ZFolvt. F&77F S flolA &Aoln FdA ¢
of "ol A=g WA ZIAY, F4 GHY Aloldl A gl W78
WA 71|, o] Aol AT RA AXLED JE = AR Fof =
W T]7]e] daEn. &of

He FAl71e 55 A7, 2 HolZ xE7]e LAXED AREE
22 olH 3 o] ATolA E27] dell, 2 e dA 5o =
= 7IA ez ot O Foll dAMTE ek s Yol wel ¥
29715 F&l ATolA AdEdu s AA Foirt 2 g3kl FEThe =

Aqlol ta) weals goF oflw WaE Aot

o

e Ao 42 &F 25 T o

2

88) Michael Nyman, Experimental Music: Cage and Beyond (New York: Basic Books,
1980), 97-98.
89) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 314.
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[29 3] & AlelA e (Hglddleld V) (Variation V, 1965)

Z 3 http://www.brainwashed.com/mumma/photos.htm

Aol x| o] FF& W Hukel dlolH| = ¥ wk(David Berhman, 1937~ )&=
aeg aFdd £ ol 60Wd THHFREH QR o FAH AlRE

=]
T
o Aol Wgael ASEE WE 4 ol opdE H2E e A%

fass

19673 #=vle]l (ZE3olxZ) (Hornpipe, 1967)+= wvF 222 ‘Alo]H -

Y (cyber-sonic)el 2t e QIHAEH HAAI|ZE ALt FAAQ

A mep AgE WA AY WA 7= AT A Hxo AHY
BB Az} A 2" (interactive electronic systems)o.% T X THTE 2F3E 0]
T} 91)

90) Jorda, "Interactivity and live computer music,” 91.
91) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 12.
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(23 4] 2E EFvle (EZE9o|=Z) (Hornpipe, 1967)92)

Z 3. http://www.brainwashed.com/mumma/photos.htm

Bl oleldt wael AHAM] Yo b 2ol .

ot Bd Ax B

OH

Aot T E,
b Abol o] wk&-AH ol AV EF(responsive quartet)7} Hol 1 9

FES AASA "t L (EE Fo)Z) (Hornpipe)® EAKE TAAAA x| ATt

de T adEel oY we® QS uAA AANPIze] JTE Bgssl wEol
Fugrh. AR AAALE WL WEL 2uAL naHHT (BE o) & Ao
g

92) AL Ewkrl 19721 New York, Metropolitan Museum of Artoll A 538 Rgol
Jumay Chu7} &3k Aolg
93) Chadabe, Electronic Sound, The Past and Promise of Electronic Music, 95.

_40_



S M QA TEAzs o] WEY] Abeld FolE =2 & S

frt
il
a
Y
o
_0|L
rir
[
fu
>
[>
L
>,
1t
0%
»
i
_Yi
v
[rtl

o AEAA oA FFL wETh ok Wk UAASE Ak AR WEIF AW AF
olg} AZteli ol f F shtolth U el d&e] A AoIH BA A &S A8s
I Qe etk

ZEaro g2 A 2 YAy ofr] wrEr| 24 2t tidk Evule]l A4 E
& AN =2A Z2v(Sergi P. Jorda, 1961~ ), 7} 9 <l (Garth Paine, 1962~

), 23t 2d e 4]°] 9 (Gregory M. Schiemer, 1949~ )& X 33s= <l
HagB ot7] fatolyEo gk FHte] @dRo=2ZA wWEek HF7 #
th96) zFato] oigk FAAQA IS ¢S A E HAxHEY 75 9

94) www.newworldrecords.org/uploads/filexbmFILpdf [2016'd 99 26¥ H$] Evls A4l9
CD¢l Gordon Mumma, Electronic Music of Theatre and Public Activity, Recorded
Anthology of American Music, Inc, 80632-2. 2] Composer’s Notes(2005)° 4 =}4lo] Az}
s AMEsE FYAHAd #AE FES sEA "HAESE AR Ed AlolH-4Y
(cyber—sonics)' ol tale] 7+eks] Adrgso),

95) www.brainwashed.com/mumma/creative.html [2016%7 99 26¥ H<E]

Gordon Mumma, “Creative Aspects of Live Electronic Music Technology” NewYork,
Cunningham Dance Foundation.
96) Drummond, “Interactive Electroacoustics,” 40.
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oA olE s IFEES JIHES} A FHe ZREESQMOR Jidy
HHA Bu e dElR Bsto] A A
ok AstAle]l AYAelA7E FeE=d oA T

e obdza Aol ZeAsE AEsesd AsE

ot

715

o

gl

lm

-
T

2
2l
X

kool Ao ® toluu g Wk AYAtol Add FFe F

= o9 e FdetrEEdd 482 g olE @ £d 2= A%

OJHE tdd Ao AHegoery =9 dAeuHE AA4E & U= o
K

el A AE B TlEo g shhe] W e HolFes Aom 3t

>
X
ro

N
)
o

99)

ot

H, 1968dl = = dAde ‘du de=s& A dAFA’Unstitute for
Contemporary Art)olA I H X =3 of 3

MEE Hzxo HFH 7Iv JAHHAEHE SZ3AF A 2" T sturk Ald
HAT 2 JdHHHE S35AF A= dF WA AYE Y HEAE

of mlo]z SkelAl @ virje] WMt fvow B vloaE il U
%

[¢)

97) Z2EEFY) (prototype)E FEOE ARET] o|Hd A& ATstL BAstr] fte A
7l Rto 2 AL 73 s gt}

o]) el g Z2o](envelop Bllower)= Aol AZE WHE7] 9 FAHE QE AZ3o 0
Hsls Fxst=d AFEEY & Qw2 X tE ¥ (envelop detector)$t &85 7% gt}

99) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 12.

100) FAlel AF8¥ AFE = Digital Equipment Corporation(DEC)°] AZer Hxo A&

_42_



T OgE 92 55 F3HEY (Morton Subotnick, 1933 ~ )2 #4219 &4
& QEREET FRE AX dgow WEste] FEd opd R A HAto]
Aol A FAEE AMEE=ES ks setuEE Aot FREY LS (H
21) (Touch, 1969)5 X33t 2 39 Ho|xz gof ZFom Aale] H i
E AREstdith v E AAES HolZAFY ARTe Aol AN, A= 3
ol A &4 A 845 ADde= BAdd AHAEHE VeSS 4834
=3

o] Al7]el YEld ZEE 7hed ® g 7bA] FHEIHFE H2 Qe A
ANz s AFEHIHRE HFste] Abe=s st AEAT. d&7tE
W A A, AL, AAF RS0l QIFEY] Tl A BAEE Fawe] A
717 A5 887 A s Zdstr] A& Fds A=, o
3 FAYLS AA A (Human Physiology)©]l IHHE| B o< 243}
AAHE AHAJD A7ZIZE HATI0D Fof FHol A= ARl F Ao (Alvin
Lucier, 1931 ~ )7} E#&x<¢ o=&= t]2H(Edmond Dewan, 1931~
2009 LS Shed AANEE desdol AlEe Hxo FFrtEA
1966 (£= H¥HE Y3 &) (Music for Solo Performer, 1965)<
325 T

U]H HAFE A PDP-8's Atk Peter Grogono, “Brief history of EMS,” Unpublished mss.,
; Curtis Roads, The Computer Music Tutorial (Cambridge, MA: MIT Press, 2000), 6859
*1 Al A8
101) http://cec.sonus.ca/econtact/14_2/ortiz_biofeedback.html [2015 49 9Y <.
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Z A1 http://steim.org/2010/05/alvin-lucier-is—in—the-house-and-in-the-room/

of AEo|A Aol LM Filo] FEG AFVE Bolw ¥ o
FEso] A7) NER o] T FAY T Ut T, Y
93 e EolrlEe] £2E WAAT v ALEs g Th
3t 8~13 opse] B2z Mo FERA e AFAd, AL}
2 3 wake] Abeel e Welw AR EE Ao yAY ol WAL 4
ol Azgel A4S FA Ak Fo SA HE} AAHezE of

T A4 F9E A B2 Az 7hRke] gropslojofrt dulukrh @A AL,

e &

L
=
o
[>
[

Hr

102) EEGx= FElectroencephalogram®] FA2 HAEE @ty W3 (brain wave)dl= AAl&
AFd u WA= 14Hz o2 el S (beta wave), P X o] AL W de]ol A A sk
+ 8-13Hz Atole] dFAl S (alpha wave), T Felvt U g d oA LAs= 4-THzS] Al EF
ol Btheta wave), & FH Fo TAFAY 18A &S A5, g2, EF 3 dA
dA = 05-4Hzo HEMA S (delta wave)7t k. EEG d=2 olgst AsEZHEH Yo
A714 E5AE EYUHAY $o. 192449, 599 2~ W E2A(Hans Berger, 1873~1931)
b HEE Az oA HIE ZAHs e, 1934d o= eH(Edgar D. Adrian, 1889~
1977)% Belold uwj&E A~ (Bryan H. C. Matthews, 1906~1986)7} A =}2 ¥HAZE 2= 38}
i FEIFPo 1965 FA|o]o] Eo] RV AAE el HHORE AL EHAE

2kt

103) http://www.michaelfalkner.de/herzmusik/History%200f%20sonification%200f%20HRV .html
[2015 4€ 99 H<Z]

s

- 44 -



of delElsl WHE Axdle] WHOEA o] AWH WLE A fst]
FAR Fue 2uAR dolHE AFse] $BL wE & db el

o] #FEo| omal Hol thate] FAolE thew o] Wik

el AgEe 7 &AW westtn 44g. aed e 2w W 43

S5t A48 AL Atk e 1 FFo] guist Aol Fololzbel tiste] w4

ZTEAA A A v 7 E A AbeE A ZE
th ol 29AE FI FYEHE AEE Eletr] &gl gk g gE
Z]

A AA fAufelA ke M AAdzwE

104) Chadabe, Electronic Sound, The Past and Promise of Electronic Music, 97.
105) Albin Lucier, Reflections: interviews, scores, writings=Reflexionen. Interviews, Notation, Texte
(Edition Musik Texte) (Koln: Musiktexte, 1995), 56.
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< dE7tEddA s FAL 53], JdHHAEHE dsrise] HIAE A&
l B0 ® Abgat=dH FESHA H

Hots  ZFA O ARESd T T2 oEridl dlelu= 243 (David
Rosenboom, 1947 ~ )& 1960d ] Fw Z4le] S-<fe] 283k sk o] &4

BEds gd Foll Ho] ded FofA dde A

tjojo] A (IR AE) (Ecology of the Skin, 1970)2 & 3Fsth.
ZAELS 5 o7F AAAY] L2 AN = (bioeedback)l0DE F3lo] A& 4
HE Aogozn s 2T 5 e AEE JEsdor, (Fdé&
=3 Astx o] =%5) (Portable Gold and Philosopher’s Stones, 1972)°l A

= dspare] ofue AW P aem AALE P SFANE A

T & Jd2 3= gHoldne(Richard Teitelbaum, 1939 ~ )&% 3}
oF AMubp FHE(EMGIW), 35 A X% (skin conductivity)$t 1 8ol A3

ANEES S A2 98] AgAd ATAS Fo @ Ageldrh 1

106) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 301.

107) A A A7) Al o (biofeedback)= A2l 217, gl & oW Feo AFHRZ it
a2 AAC deshe 24E wevh TdoopediaFAbul#ty (A& FAbE I, “vpo] 9w =

108) A % (electromyography). ZA A HAsH= 7] A58 F4sta 7| S8 AS 2
Ei=

109) A AE(ECG)= electrocardiogram® ZUEE Al vbzd o8] WA= A7) WIS
FE35te] 71ES 19S wt

~

il

2

i



60 el = ob# HFHEZ HARLF A= ol Erbesidvh. 2y
A 2}

AFESE ohd = 717] Abolo]l AWGE JRE F5AT 5 AU &
UL ME Ei: A FAE A% UAEHY 5 odgen 1 A9

= A EHEE = AT ol d Ve &4 HolM wiwie 1967d

AN
!
o
i
=

>,
>,
)
ol
=[]
v
>,
[

T

of g x= Fo(F. Richard Moore, 194
o] ‘IZ B (GROOVE)108] 7|uro] 24319 t}.

(2% 6] W2 mF2e 2F 8 AN2E(GROOVE system)11l)
= . https://120years.net/groove-systems-max-mathews-usa-1970

OF8H = gREy o2 are FAE A A 2®l(digital-analog hybrid
system) 0. & FAFE S HSF Ao o R AlYAtoAE AHG:E Ve s
sklow ) &of otuyt g AFE AFHAA AAEHE &4 AE H
EH7E Aol F ARF Hods dF AIF ZEade EAS

3 =4 A= AAAT HAA o R ofd 21 AlY
Atol A &F HAFEHE AAste] HAXZHIE Aold = A Ak HolA <l

HAEE Fofo mdo] d&Fs FAoH, AurtelAR dad ArE A

N

15

thi2) aEne

110) Generated Realtime Operations On Voltage—-controlled Equipment
111) A9 7171 197088 34 8 kel Qg 2% n Al xgolt,
112) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 13.
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& YAE etrl=o] dHelH

3K
o
3
2
o
&
o
rlr
)
o
il
(1
(gl
>,
oY
lo
it
Y
=
it

g A%% 5 9E MRdE 4E # dvE AL RFAnE g

7 A ARt ow, Awt AEAY A (SalMar Construction)!193} 37|

Azl Qe AEE 43 o}r]z 7] FH 6

(29 71 A2®|(CEMS System, 23 2wt ZAXEH XA (SalMar Construction, $-)

=3 http://www.personal.psu.edu/meb26/INART55/earlyinteractive.html

113) Jorda, “Interactivity and live computer music,” Electronic Music, 92.

114) CEMS = Coordinated Electronic Music Studio®] &&olth, A= A28 ZHE F
T1(Robert Moog, 1934~2005)2] F& o2 AZ=o] 1969 78 FHoo dx & ~F
e AX%EA}t. Chadabe, Electronic Sound, The Past and Promise of Electronic
Mausic, 286.

115) SalMare= ©1& /W&elA Y Salvatore G. Martirano9] & ¢ = o]t}

116) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 291.
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vl ArEeAe 1969490 Fstel 19726 AR A=, oA 8o
Azt AAIE Hax s byl bl AAE A (Marvil Construction,
1968)S Al#stad AdES vigoz AuEZ wl2E e =(Salvatore G.
Martirano, 1927~1995)¢} A2 t] H] 2~ (James Divilbiss)7} F50] & o]
Mgk ottt vl AX2EHAL Q1E HolHY FA& 93] B A -AAH
B 29X (Touch-Sensitive Switch)e NEFO 2R ALEA-714 54§
= 7FestA st o] F o715 AFEHIE AREEE vbEold uioh ¥
FH e Ao wisf] Wk W, 2x7 Fobd AES dRE AFHoR
A HEwel o}7|7F MR Qs Frhe HelA YA P I E Sl
el HEH gobd Ay ofy|o] AFSE A F o] ‘FAA Ao mA A
2 ahEHe NS AT EA AHHAHE ot A x7 | Ao|n 1D

19609 T AFE Y5 G AGAANE B ofd@

N

o

P

of A7 ol ATl AE 1% AFH 4 Ao
A /ol dza solnelE Ao

=
=
Az AFE7E 548 2dsda, oFAY AvEE AAter A

117) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 291.
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UA HHA YEHAR d49 a5 A5 48] ZtestA HAY AT
o] t}.

of Al719] 7= A TAel Sl FHE ug W eRs SRy Hid
(1970), =E =¥ (dot printer, 1971), 44 H=Fdo|(LCD, 1971), w}o]
a7 T2AAA971), vge FFAEN97]), 9= Z2ZAA(1972), do]A =
dE(1975)9 d=ZA ZAYH1976), A7 eHIAH(MEI Magnetic Resonance
Imaging, 1977), B A A A (VisiCalc, 1978),118) F ) ZE(cell phone, 1979), =4
o] ¥ AFE (Cray Supercomputer, 1979),119 12831 FUHE& JHAE =2
W ( Walkman, 1979) S©] <t}

1970 el 22 AFH Fof A9 A2 "Holz ZES AlFsy)

Ae o= F ZaAA P AFEATI0 19600 T TR )
W5 7] AEPE 1EBE 19709 he] vkl MAS o] £ on ho

oA AN HFH AlaHe] el =3Rdo]l Hedd I FolAM =

ZEZ7bol A A EYe] 2yl 27 A3 ZA(Laurie Spiegel, 1945~ )
© 1970d ) Zwke]l 1R B E A gste] AHALER TR g ALty A

Apahel 1980t Furl MAEA ATFEAA AT 5 Ut g0 xzE

Qojel “HA wpe A (Music Mouse, 1985)5 /Ndstdct H2 ¢~ 3

118) A29 AFENA ALET
42 715 A1l gkl Aol
A (g QAL 2011), “H] 4 A

HU ol
% gy 32
om
= (4
 h
o H
r>'
o
ofo Oo
i —_—
> e
2
e l:o
r}‘l_g ol
Ho
o B
o 2
= r&
o 9
B0
T
rO (]
_ql N
)
E
=
olo 3
)
£ 2

119) ‘%317 FE ek wolt Cray-1o] A2 4850d Aoz del4 Uk 73 AFeE
WEFe) AN 2nH0R FYT & Y& AFEE Do 27 w3 FFEHE 4B
Mzl SAe GAATAY, A GH AZ7 gL uS Bg AEH BAE E 5

AE THE YA
http://inventors.about.com/od/cstartinventors/a/supercomputer.htm [20161 10€ 1€ A1
120) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 13.
121) Jorda, “Interactivity and live computer music,” 92.
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1972 vl = 1] #E (ol &) (Echoes, 1972)o 4 o}7] AFA7}

AFse SFEC] B 2 B AAHJR A F ALE AN A2

=

gl (sound-processing system)= &3 WP E ] o8 7o ~9ARZ FH3}
WA Ho]Edoh 1 A AgH = A dA9r Ad dAR R
= ‘gAel & A3 (design-then—do) °l 2= Z2AAE A et E=d T

A Az AZPAoATIR) b wAE AFAE AzY AG

rr

1>
2,
=
rok
o
Lo,
il
=l
o
ol
ol
k

(specification) =, A3r Hxweteo] A5 =g H

W o3 FAES AYse Doy, Ay A S
AalA Al=dle] 7ol FAHI FA &
AFTHH = o] Fof o3 ZE A WA ow (RE) (Flowers, 1975), (9
TS 93 M"Y (Settings for Spirituals, 1976), (=@ o] Iy (Play I, 1977)

S o0}lO 1
= 1= e

J%

firt

2
o
r2
filo
of
ol
rr
o
)
ko)
8

3lH ) dlolHl= B ¥ (David Behrman, 1937 ~ )& 1970t ZwHb 7o
2% HAFHE ARSI E Ao A5TtE T 3 AMEolAn. HREE o F
28 VS Ao R ZZA A (real-time processing)dt=dl &3 <l
HEBE 2o = gE A Aol 7R stuk Al AE (A Q) o =
Yo ¥) (Figure in a Clearing, 1977)91 4 HAFEHE 24 3|29 17
(pitch-sensing)”?]1 7] Abole] QEF o]~ Algslon Ag1rEV 3

4
F52 2% AFHES JQvh. 2 AY2ES] AFE 59 w49 A

,d
)

of web AFEl viel UgHel it ARe SHATS HUAIE WA

122) Athul= A A, THAAeE: dAxpgete] A9 k&, (Electronic Sound: The Past and
Promise of Electronic Music)ol ] AEA 02 AL&HAY ‘F='(compose)©] &= whof ol A
HAE2AE A& v dEAQ iAo 2y zE5d dste] ‘Hxp(design)’ ©l2te
dol2 vt Bart ASS AxEAT 2Eu AdAdAd o], AXAAE ‘Do Stage’=t
st ot 19773 2E (ZH o] 1) (Play 1, 1977)S Asls olglE, “SIgAE H 2=t J)
Q" (Interactive Composing: An Overview)ol| Ht 2o oulo thsle] ‘Operation Stage ¢
I FdsAT. kA A= F A dolE BF AAEA

123) Chadabe, “Interactive Composing: An Overview,” 22 ; Chadabe, Electric Sound: The
Past and Promise of Electronic Music, 288.
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0w AEL AP
19701 t) Fuko] wEo]W ohR

g2 A4S A% wed AFH $d A¢gow TR UAg/c}

S
Lo
B
N
r o
a
)
Au
id
o
12
>,
[»
jatit}
il
rlo
L

g2 FolnH s Axgeldthin PAeE e
TS A AATIAE

o2l Z A mo]ol(Roger Meyers): 29

=
dlo
£
N
i
1o,
bineil
2
s
N

o,
=
(m
il
Lo
[-40
)
)
Au
id
[
N
N

g A3 Hxo dA "yAE ALdd RAEAHE S0 A EO'E
tarelst v, AFrr]= wojole] AZESolE ARESte] (EE) (Solo,
1978)¢} (2l %) (Rhythms, 1980)= 3L st o

Al o] (E7) = HEWe S8 F e HHUE ARRste] AR

124) John Scheafer, New Sounds: A Listener’s Guide to New Music (New York: Harper
and Row, 1987) ; Winkler, Composing Interactive Music. Techniques and Ideas Using
Max, 13914 AU S

125) Winkler, Composing Interactive Music. Techniques and Ideas Using Max, 14.

-1 At Atol A (Moog Synthesizer) = 1966 ZHE F-1o] &) 7fdEdon oz 7)9
AGA] REES AFEste] S3%& Aolste WA A&stdE ofd = ArAto]l A Aok
126) ~=A & (scheduling)> ZFE 9 54% PFo] W9 o= A oA FAHES vt=E=

X 2 A 20|t} Rowe, Interactive Music Systems, 18.
127) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 293.
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[19 8] = Athv]e] (& =) (Solo, 1978)128)

= A]: http://www.joelchadabe.com/compositions/solo.html

19708 9 FHte] 2~ g (Mills College)ol = H =E(Jim Horton,
1944~1998)¢] FE38tal & H|&Z(John Bischoff, 1949~ )¢} X ==
(Rich Gold, 1950~2003)= 4% ‘Bl ¥ EwWE JA HAXZA(the
9]
AFE7E A2 AHoAN FEAES obe UESIR A GAE

28 ofoltolE A3 &gl 190

=

League of Automatic Music Composers)1297F Q=4 o] 58 o7

o)

128) AR 19793 wS-2] ‘The Kitchen' oA 1538t W2 Carlo CarnevaliZ} &3t A
ot}

129) °] &2 1978 d+F¥ 1983Wd7H#] &53star, 19861 A9 John Bischoff, Tim Perkins, Chris
Brown, Phil Stone, Mark Trayle, Scot Gresham-Lancaster®} #o] Z=7l5=Z% T4 %
S B(The Hub)Bte AFH UEAZ o GAAES e o5 AF v AZEd o
o st=dE 7HA 3, oY o HFEHI AR FfiE AHA JEHAEE HEYAE
o]Fo] golB HFH oS FomH IFoR FEAEse WAS o Fojylth

130) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 295.
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(79 9] P1en QR o AF7h AF PR

)

A1 Joel Chadabe, Electric Sound: The Past and Promise of Electronic Music (Upper
Saddle River: Prentice-Hall, 1997), 296.

vy

evboard Input Monitor)132E 7}A] 11 % o
Az #Ed FAE 9. o] 15 198349 sA=S A
FE UEYA Sof GAE S B (The Hub)E 2

of 2o AHALH WEd Lol gg 1F A

AN

A %
- 1

rﬂ
g
oy
o,
ol
& T
a
g
L
o
Oi Oﬁ

)

131) Concert in Fort Mason, San Francisco(1980) photo by Peter Abramowitsch.
Courtesy John Bischoff.
132) 32 Wo] ZUEF FHZ o] e F S
2AFHR 196790] AAAQEE, 43, Adetn, dwo] Ao A Gl w2l o

Ae Zzaeys s 4 =
EHEE Fobs & 5 e 840 =AU

133) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 297.



4. 19809 th: T2 Qo] 7153 CEHAEPHE Lo AjAH

o] Al7loll= HFH AT 4% dd7 /A AFEH dFg, nde
ZES o] F&sto] wet AAYolet FobrtE

B
ol AHHEH FotS By A 7T 7 e FAF0] 2Adge=A dY

53] golB Hxwzash HFE Atolo] AAZT JAHAAE ThsatA sk
e HAE 7NF zradfigo] s uA vy 9
teo e tAE nygos Aazgtez xze 4 A e, 19804
2 BEFHE7|E e HE Yo RS
WA AbRE AEE BHow std oA
B QzaEdeold e QJEHIEE ofE
skel A= 2ol 3ol BEefA ] Al T3 AR QE HEE gol
ZdzelA HAFE7E A Axerl e AeES
Aot e ooz e 747 ofe S x|

EaE e,

ﬂlﬂ
K

b vz

OI'

22 BUARA HFH wiAldl dE o] W

S AAQN MS-DOS1981) A% IBM-PC(1981)¢] M= 7
FE7F dEe sy AFstg e, nl 5tk MIDI Protocol, 1980-1983)134)
o2 Q18 AltAtelA, AZee e g 7719 AFH Aol 2ol
A WA AE AL gofo] mepHon WAFA HAh T AL

49 ZWelA UURY vl ARATEANA WE AAE FHFE
=

2}y o] (Jaron Lanier, 1960~)+= ‘7FAX(VR, virtual reality)°l &+ 71d
o] o}z 7] o]Hdel VR A, VR A 2 VR 717 NEE A%

L2 AEA AFstHA TP EA A (virtual reality)) B TOE A Al

134) https://www.midi.org/articles/midi-history-chapter-6-midi-is—born-1980-1983 [2016%3 10
419 "
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St L(1987)10), 7HQ1E HFE o] ofF 7o FA = v HelHE A
ot F e = A= CD-ROM1984)°] 7= At gk of & w1 EA

(1984)9} nfolamarzES dro= g 72 (1985)0] h231E AL = %9
3D HY e AYA98NH yAE olFH3H1988), 1z st e A
(1989) So] o= A3 Awbdo=w &3y dA4E & Jd= 3

ol 2AAEI FAlO ol g W= oE Fokd®E W dFS THAYTH

3 1983del ol=2d X v Y (MIDI, Musical Instrument Digital
Interface)TtoFol AHEAT. W= FoF AERE HAE=R FFA87] 9
& EF e RE FAFH AHAte| A AZAS ThesA skt FA] wE
olARAFHE tFstet Ao Aol MEE vueE = JAHIYHE Jo

135) https://www.vrs.org.uk/virtual-reality/who-coined-the-term.html [2017d 49 204 FH<]

136) A s deolHe 32 &M, HEHE vEg Fgs welel Zol xd3H7] o]y
ol & A9 Ao)Art. Winkler, Composing Interactive Music, Techniques and Ideas
Using Max, 15.
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Wl A=Y (scheduling)®} =79 B2 Y (score ollowing)137, 183 &
Ast7] AZYPTIR) 1 FAAE 50
2729 FEAE IRCAM MITAA <5399 wig] v 3Z(Barry Vercoe,
1937~ )9} 24 ol L(Roger Dannenberg)”t 19841 ICM 1390 A 7zt
7t =is HESHA Ao w o4 Y Q140
250 FEYS HFHIE dolB HEw e AFd wet AEAHoR R
o A5 FA e ZEAZQU, JAHHAHE Foto = o]fd A o]
AA O ® o] Folxol stRE We o HAHE sl Agdfofst= B3
g HAApEo] FHuwEr waer o= ol2fe Ao Ay BEE A
T A7 A= FFS FAL, 1986wl WA(MAX), <U(M),
‘A WNEL)(Jam Factory), ‘¥ # € (Interactor)s ¥ -2 thddt Qe I
H o zzae ds o=
A A HEY = AT 7 3A] M EA Sof ZrIafHdd doln]
= 7+ el (David Zicarell) ¢t 37 7k Az Eojld], AAZE A
g A2 QY H o] 2E AFRSE] SO ZRAAE FA57] H8

ZtR ol =l A FstsE o] Z g Alo] oY)

2

N

137) 230 B2QYe sl AFAs v AR GG AFT W o] F FHsE Zm s
A, detAo g golBH AFAE i AT AFH HFE AFsHE 54 AT A
t}. Miller Puckette and Cort Lippe, “Score following in practice,” Proceedings of
International Computer Music Conference (1992), 182.

110) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 14.

139) International Computer Music Conference

140) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 15.

W3} ohillW 17b 19841 ICMCA A 242t kst =2 ofef e} 2t
Roger Dannenberg, “An On-Line Algorithm for Real-Time Accompaniment,” Proceedings
of the International Computer Music Conference (1984), 193-198.
Barry Vercoe, “The Synthetic Performer in the Context of Live Performance,”
Proceedings of the International Computer Music Conference (1984), 199-200.
141) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 15.
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1981 ‘At et ME(CCM)H42) o] ZHEo] ¥ ZARLS SoF FLxo t
i

rob

HEHo s AA R (cognitive modeling)o 7]1HFeE A o] = t] #2135}

>

sttt 2482 gy Ed2~7](Larry Polansky, 1954~ ), 1831 A Y
g Y (James Tenney, 1934~2006)¢} 1970 {8 =olajedd 4 7
SBAE gk zw ] doll HMSLIE 80dd /Idd AM=&
npol AR 3 o] T I Lo AFSHA ARSI HMSLe 8% WAL
19810l AF&5 7% & oy, E 8 A(Phil Burke)7t ER3tWAl w1 EA]
oF opu| 7} HFHol AgE LB AE Znk dojw vl H 2 H AT
HMSLS A3t gtE AFoae 2AR9 (F&e +9) (Zones of
Influence, 1986), E&2=7]9] (H|Ho|HE) (BTrey’sheet, 1984)144) 7| o] A
o A 7idety] f1g #AE (EolA) (Dear John, 1986)5 ¢ o1& =t
FE°l At HMSLS /WEAEe o wel st & A3 59
gy A=A 1986 H-H 1996 Afole] o5 3}

l %]
W ofn kel Wi EAl HFEHAM AREE 5 AW QLEAE 7|HE Qlojg]

>

ro

o 28427, WA 3¢9 229 Z(Pauline Olivero, 1932~)¢] #3E<l
AY & A& W (West German Radio)dl X & 7lolA e A
=Y o] FES AAAA & FartA #FES AT & e

WES Fa, 4% o) #1vid A2e Ao YYHES s dsE

142) Center or Contemporary Music

143) Hierarchical Music Specification Language

144) ‘N2l M’(In the begining)ol W3k 3 HZES HIS Aoz 184719 2047 E&
(Torah)E ¥-27) 98] 2re el o)A (cantillation, F+i= oujol 4 & agltEe WA 33
W2 tyo] A% #EZ ot} Chadabe, Electric Sound: The Past and Promise of Electronic
Mausic, 304.

145) o] 22 S-100 68000 ERG AFEIOA 755 e 7] HMSL ZEZEEIoA 2250
W Kurzweil 250 7A9F A YALo] A E AoJstA ). o] % 2003 vwlAl7] FHE (Masaki Kubo)
7V Max/MSPE Ar&3te] A2 WAL HAAFEH T 20119 Y] 4&Z(John Bischoff)o]
MAX/MSPe] # wxo 2 thr] JuolE 3Fth
http://eamusic.dartmouth.edu/ larry/dear.john/DearJohnNotes.html [2015 4¥ 109 H ).
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whof E= w W (Tod Machover, 1953~ )2] ‘Sfo]u]e}7] Al ~¥l’146)
Z9-(Robert Rowe)7} €& ]9} 52 938 &
s I AEHHE FoF AAFRL Kol ¥ (Cypher)14D, 7}&2 2~Zhd E (Karla
Scaletti, 1956~ )7} 7H&3k gho]l B Y HEHE A= S 93 A7
2 Aol v (Kyma, 1989) & AEHAEH JoF Fae dish &
AL Zov s HaEws Ad A="Eo] /AN

AR dZdue FA HEWAE A =AY 1970
drfe] ‘glaer eEME 72 HIAA e AMEA 424 E 3
B'= 1980 dol ol=8 4w JAEHIAS olHWHo W F dAE H
HZ12(Tim Perkins, 1951~ )¢ 2%, (MUX¥ B X)) (The Minister of
Pitch, 1988)= w3 #Zo] H53 WA or Fozgs TS AT 3
o AFA7 #lFe AYs ¥, & dFAeE 54 #A9 d9s 93

doh E U2 dFAE $49 tE e ug A9 A xiy)

146) 2= vl ZW (Tod Machover)& 3ol H 7| (hyperinstrument)©] tgt AFE 2] o] Z
A asded, 33d4d 2ue gedon ddddudy ddaed
9l AlzElS Aurals] fg AEAL Fholw !
o] X 91& "o} A3 wzule] B A9
Sl vl 71718 Abgstel obrlm H3
St WEdAE BUHPI, A5Ho
otk sholueblt AR Setvhel A
Aw olq oA e Aflel s P =
el A AeGE FolA SHe FomA gobel ne gyshisd B5H 220t 9 2
o]t} Tod Machover, “Hyperinstruments,” A Progress Report 1987-1991 (Massachuesetts: MIT
Media Laboratory, 1992), 3.

f
alt

fr
to -4 m°‘
S

147) z7] Ael# el 2l a2\ istener)= &<, volWl™, 528 = (vertical density), % %=
(horizontal density), o}El & olA, gfal o] & ARES] £4& F3 58 54=
o FEa. FAEEE 52 i S e TEol A=A, 2 HolYe 4
A ggol WeA FLAE FASL, FHUEE 52 e S5 FASAL, oW F7
o] A|zF kol A ‘JrE]r"}_ ojgleo] & ek dW UE d¥s EAs A U, g2y
Eoud gFgad S Wi a7, 9ES Gopxgoems my o=z Ay S
ﬂ”“fhﬂ' 2¢= AolHE Ab&Ste] (vtHEY) (Maritime, 1992) 2] th<9] 3}%%%

2t 7]

A9, 1 TOﬂHE (o] 25 28 =) (A Flock of Words, 1995)% & ©
o Uwol A, vl e, &8ty (holography), QEHHE B ZAFE Al2"S 93 XL%Q‘E
HEM7E gotdtAol wet ojyHo] A =S ATt o] AFAAE T Y
= oy Mo AEWY AFE 1, ‘9 29 (super-listenens EFEHA AL HE
Oﬂﬂi AN EAAM Aold s FgE] 3 FiEo] Hi Holdth

o
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of W olefd 1F AHAM WHe FHH AHAYL yEaY B

S
&

W (method of global villages)S H.o]F+& Zmn| 2§ olo]t]o] gt} 148)
yadad=o A= #Agx dA(Felix Hess, 1941~ )7F H =9 Mg &9
MNZ 55 Tudow oAtaEsteE do #tste]l o8 g 7|A &0

|
S
ol
2
o
ol
:Oé
N
=
(e}
il
filo
o
iR
o
o
ot
X,
o,
N
(o]
N
-
e
Z

e ZIAsE®R A9 A a2Fe TS mAL, AR A=
&' (Electronic Sound Creatures)®)etil ol &t} o] 7|AEL Z+7t v}
ozt ¥ AL FRE o] QoM vE VAV FE= &
of ¥r&ate uE AgE WAH. 3d F, dl=e= 24

= A= MAE) (Moving Sound Creatures, 1986)< A2t +=dl, 7+7t

rr

& F e molAE gAste] AHHLE ESC2M ojUM TEPEAZS
4 F AEF FFAS BAT F AA ATk E=E, v E Dol g oW

Mag BAES @ 2Fo|rhio)

of AEeNN At JIE 2] AHANS FH $F WHuh: o
Eo WEE OB F At JIVE e HEAge] BHS FoEm 454
g9 AXe} BeAH TN WA AFFALEL R ETI0

148) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 297.

149) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 307-308.

150) Arjen Mulder and Maaike Post, "Book for the Electronic Arts; (Amsterdam: De Balie,
2000), 117 ; Drummond, “Interactive Electroacoustics,” 1204 <18
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[2% 10] B2 29 (FHole A= MNAE) (Moving Sound Creatures,

o)

1986)

=3 http://www.soundartarchive.net/ARTIS TS—details.php?recordID=234
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BN
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=
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o
[S—
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w
EN|
{
w2
to
2
N

a9 & & iR ol ZAFEQ (2W) (Hunger, 1986)2 o4 Z =2
Alz=et B Eo] dE o] BT o]uAES Aojate ZFEo|Th FHEY
S GA ZRagHAd vt 79 9 (Marc Coniglio, 1961~ )¢} 3H7 o]

FES 9% RzZEdE AvsdAEd, ool Fx AHAHE F3g

151) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 12-13.
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el ‘Cle] WY (Unteractor)7} H A o)A th.152) QI E| & E
29} HAFE Abole] AA JAHAHE 7HFsHA sk

1
W erest te dAd nyels ANow

N
1
[K
it
4
Ry
of
k1

g, A =Lopll e Fz gt

ry

HE A= AT A= EEFE A

FAAE FA] Fo] 2~ (George Lewis, 1952~ )= 1970 )58 Ax&oF <4

Ay ZE5S w59 ov, 1Y AFEH(KIM-NE AL&3to] zparst

A A E Fof #Ed (AFH W) (The KIM and I, 1979)5 A &o=

31987 ol27 (3R} (Voyager, 1987)S A=, o

ZFAA Folay &2 HEWAE 9% AFH FEAF ofoltodE &Y
o

STk AFANA AFEUE £2 AL} oW §4e WE AU

W oAZe] whE AEwssh d4e FAsE Boel &2 wEve HEW
s opde BARan 1 AR £2 sl A wAFE &

f
2w
e

A

lo

&

4

T

ol =(7171%) ‘W7t omste wkel wet A o)V (do-what-I-mean) DA whek 74
hgo] sojopnt gk, ey whek mE Ao 4 wEeld Folste] gt i, o
v AFEA 2 5 Ak dgustd 2 HEue 2GS E EE B diE Aoz wkgshv)
otk A Ui HEME w2 AW olye HFEHI AAl AL P AE

@k agn AREG Tk BPA AL A4S, HLE 2ol da wsy
1

=

o
-

152) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 13.
153) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 299-300.
154) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 301.
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ole}  frAkgk d= Wz B A gl JAFAF(AL Artificial
Intelligent) A0l 53t I H ¥ d = (Peter Beyls, 1950 ~ )& <IH

ANE) B o} Sld e HE A ~®(jntelligent system)S ET3 FA S0 AANS

—

zt31 FE37) A ZstEh wWdaE 1985 A Az M d e A z2tE AX
EQo] ‘927 (Oscan)®DE /WEsth. oo &) HdA2= ‘Y= 429,

Md A dl 8] A o) A (conceptual navigation)©| et 7ts5AS BHAleE =4

)

24 AFEEHE ALLSY 156 g1 Zeld o).

o] waw, o avlE geold FAd A Q7 HEHo AFE E1
S Hog d3g A WEEE T 9TS FEE failE gl o
S17ry t)x " ¥ EH Alole] ClE H AT 2oF FHo WHEHZS HoFE
27k w3 Z1AIE obdeEl A S B HFHEA v Al

|

[¢]

&,  Apoklego), AF3ZA  EAM(social instinct), 7 W& (emotional
reactions)® e 1A 5450 @AstEo] Atk QT A& A
AR FE A5 o JFsA Hed o2 A Aol ALEHE EFAAS
TFSAZIA "R d3d Fe HelHE FASH Ho] ddHome= T
g xZzadl oA LAE oR/E AASIL ouE vEIE o
(debug) @< vwi¢ ogA wreEthsE A7 AJTHBD a8 o~
1980t FRbell ?1E A3 JAEHHAEH Fofate] AA 7HeAdS A=8 =

o= HFH iAol et A4l WMstE Fow, 1990d ) HE v v o]

In!

155) Oscar= Oscillator Artist 9] 4™ 2 SA2 7HE 5ol

156) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 305.

157) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 305-306.
YW I(debug)= AFTHOAAN L7FE AEFs] AASE RS dehrh
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AEAEH ool A AFH HEM $4S WM 7|=d dTFS T
5. 1990 d: BER|Hold QA AHHE S A|2H
19903 = 214171 OAE AR AY3sH7] o] Ao 71715 3t ofd =21

s tAel syt FESE Avlolm, 1980 T kel Ve A A

o dEvteld dEdEn gofu tiel

r
ftlo

N
)
it}
32
N
=
M
o)
k)
5
ot
2
e
N
e
[>
[
fr
iy
k)
™
2
—_>‘4—"4
rlot
o

A=A Atole] dHoly HAEES 7oA sk JdHYl T2 EZ(1990), EHU
Bl AbgEARECl & F URF e BAEREAD dE=etol=4]
(worldwideweb, 1991), &

FE Aol AwH(JAVA, 1995), SH5-AA WA DVD(Digital Versatile
Disc, 1995)5°] & d9o= WstE 7St FdrEgE JAHIAHE &

o}
of Al~Els 93 e AXEd ol ZRadse] gFstEuA Hak v

Al 1A s HFEAE WE S Z2AA(1993), #H
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1996) 5ol Aot Wxe= Dy FA(Miller Puckette, 1959 ~ )ol IRCAM
ol A A& MR o 272 (David Zicarell)oll o3l & 3}= ot o
2 )8 d2ERRt FAE B39 O doES AR BT
7] A Y Q¥ ol ~(GUI, Graphical User Interface)= T AF13}%
ow 77 A<l A1) BHAESS AYsta o2 HFH
BUE o] ghgkek whes FEYRo R =gl ubA AAste] AAgtoe R
vyl e AojE ZEIRYE & s AZEY O o|H 18

A AHHEE &S 93 e agyd AZTEoE 7 Eo] AHE
agloem, 19989 AR er e @S slEete ZEaHIUE de s
9(MSP)$F E3F=ar 20089 o2& 3D 1#id Hfe g 9
Z 2l A (Jitter)7t FH 1102 TF

o
248 BA AGOE AT F Uk Werdeld AddEn 8732

i
)
o)
oX!
N
)
o

1990 ol 5o JABHAEE Fofe Ao 543 540 wel thegd
Rdo] vtsold & Qv AS Holeth agla eI 2§
Al QlojA &= 1980 thell o]o] 1990 ol &= &
A7F gdiE o] ofuweld, vy e, Eraty el Al AlESs AFEshs
G zbgo] H HAT. ol W= AHYEHE

158) Wi o] o8] 1980t 2= MIT A¢g o} AdLolA /sy AlZske] 1990 4
IRCAMAN A @A BES 25U -?*%‘1-3— W 2o ke S FAE A st
B0 RTSKED Z 2133 wjg v Vercoe, "529 A=H)7F A3 Csound,
agl3 3= 28 o] A(Richard Steiger)g} i?ﬂ 3] 4 (Roger Hale)e] 713+ Oedit A 2=%)

S AFstdnt wlF 2= RTSKED Z23e HFE7F Aol gt 72t dFE

gk AAZE Ao EAE FEAHOZA AFEIE S AR AgE 5 ed AAHQ

q&S o, Csounde AH&A7F Z2 319 7|4 & o|F+= A <Aoo AF I=F

g3t QEE FEste FA4S M AT Oedit A2=®2 AMEA7E Music

11(Music N Alg]z & stv=z 1973del 7idd)s dAler] s AZ3 #x1] Qo

(patch language)S A+-&3le o7} H Atk FAo] WAg JREstr] Alzbed e 19873 744

= oy F7e g A i Aot SR FAL o7]A] ofojtjo]E o wWA

o gy aAS H7EY. Miller Puckette, “Max at Seventeen,” Computer Music

Journal 26/4 (2002), 32-33.
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W wepd ol
2}, Aol

2 5T} 7159
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(INTIMATE IMMENSITY) , Program Note, 1997.

159) Molton Subotnick,
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A= pEle] EollA “ARbo]l EAEA] G= AlALL FFEo]l EAEHA &
AAEA ] AR ool dhste] A} 35 Fall LIET160

o] ZrEF A AbEE AXEol= a2y AL 2y FE <

»

rr

Bl & ¥ ([nteractor)16V 21, thAl 7| #HolA Tt~ glE BT QL o]n X
Eoll HEete] dAE AANeRE 35 7 UAEF Y. FREYE 1

1:.,] 71—71—9/] 7]‘:.*7 Qfﬂ‘o] o2
A= Y AEHE HE W o
T8 AEAeE gk QoA BFEA

ZAEES AlE e 2

ARk, 2bEol el gl B, aelan b wjAlol A AR s = idH ovs 79

o
2
o
_é
2
v
=
2
rulm
z
=2
v
ko

160) Subotnick, (INTIMATE IMMENSITY) , Program Note, 1997.

161) <18 A (Interactor)= vta 3792 2 (Mark Coniglio, 1961~ )9} EE X EY (Molton
Subotnick, 1933~ )oll ol&] tlx}dH Wi EAE ] A2E a2 JeAA T2
o)tk JAEAEH = mY o]l miZIEA o|HEE XFslo] E FHO oHEES A
ettt WA(Max) Z2IAPUATH egk g g oz Hojgle] Age] &olsl WAl 87¢]
HEl A E A EAE FA A L33

162) &=REY2 Program NoteolX 7}2~E nl&glZ(Gaston Bachelard, 1884~1962)2] ‘&3t
o) A& (The Poetics of Space)® dWlo]lv]|= Z A v Z1(David Rothenberg, 1962~ )& ‘&
FW(Hand's End)dl 7S e dre9 Zehx J}ZJHFranz Kafka, 1883~1924)¢] $-
35, w2k W23 (Marshall McLuhan, 1911 ~1980)%} Ol/\ WX = (Lewis Mumford, 1895
~1990)ell thgh Far E@elA Q&8s AdeleS ¥Rt Subotnick, (INTIMATE
IMMENSITY) , Program Note, 1997.

163) Subotnick, (INTIMATE IMMENSITY) , Program Note, 1997.
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wA s 2ol deto] A=z GuskAl -7 8l ot

6. 2000 o] &

204171 A1 21A171 = vk = A7) dE7] 9] 7 & Wshe ofd R A
OAd FYFoZo olxd Folth A3 Wgle] FHo] Qo] HAER
Aol s T e AAT A" Aoz HEe Qe d4AE
ANAF-E AFS], &3}, =] oy W o]=7|7hA o] Al
e BAFAH. FoEURE gAY Ve TH SR
Ho] 17 At A& WA o Wt Apolo A TS ZFo] 7 o] Al
Hoh oS g Ao w 3t 53

20009 ) z¥ke] 7leA wstEE fA" 74 k200009 ofe] H(iPod,
2001), 1glar 25 wxol ofo]l B (Max vs Aibo, 2003)7F 7RrE o 3
o] 2~ - (facebook, 2004)3 %5 B.(youtube, 2005) o A3 A @AW Av] X~

(SNS)9 5743, HEH A 7Id 2utEEQL ofo|E(iphone, 2007) &9 &

Fow wAel #d GEEe GEozA Ar] Agdrh 2ea o)A

2 JEHow HHE A S 29 ‘FrlYol (new media)ltde} £ HA

o] H#&3% HamEA ¥

2
ithy
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frt
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)
)
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164) wrltlo(new media)el AHAZA ul&= “2E, WE 59 7|E9 AR A s gl
sto] 1980t -8 A 7o whde whet Al EFA ddst oy 7hx] AFUAeld & A
HoAdg £u7s den, TRAa, (A€ doopedia), “wrlt]o].” tefy & @RI (Paul
Levinson, 1947~ )& E$H, #Ho|AE 7|9 to}l, +& Zel~ 181 FFEAY FFE
A ARMZ=E ALsAY A-s AU E3% = 3N & = WAES VEY F
nolel FE37] Jal Firnlv ol (new new media)Et AR ETH FwirvltiolE FrY o
of gl AR gt @glo] dAHor FAAANARE YA gow, Fxo|z FIAAEA
WA EE T3 A z2hA Aok a28d R gk g2 Q3] &3 d, Eo] T =
= Ao W3S 7}A 21}, Paul Levinson, New New Media, 2nd ed., (Upper Saddle River:
Pearson, 2013), 2. #l¥l<=9] A& 200609 AF2 JFHE 284 € A3 A dAE Al 2~H
o] AR fgto] & Hslolu, & =FolA welizt e wrltole HAA7eY deo
wel AFE ujAlol o3 I AL WAoR AESE AR AFUAH Fuss 9A
= oW E AME-3FarAl gk
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2adlse] el v LEAE 7wk AxEo] TR IRl Was X
o7 750l FAH glon A WILEY(James McCartney)7}
st AAzE e FAAY dugs AFS A T2 Aol
Aojel ‘Fru ZFgol v’ (SuperCollider, 2002)%5 %= Al&s]A 2ot7ts W ofy

B SAAEAAE oFA A AHAE 2ot AP T & A= B

St ¢ QR Sl ‘olFo| ' (arduino)9Y, Fuj e ZtE 2y

53 $EZaY 5o AFH A /152 FAR AMEED ge g

165) oFFolx(arduino)= A @3t HA-E&Holr TF7] & HA WSFE =F2A] sfAlR HEX
(Massimo Banzi, 1968~ )oll 2]3] 20053l 7= ATt vlo|a 22 MM} J&5H &
vl AR AEZH A AFEHAY 5H 7|eS F3H, oF MM EF FXxddA A
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166) Yo Kuniyasu, Introduction to Musical Aesthetics (Tokyo: Shunjusha, 1981),
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o AEAES FASE AHAHE Az Z2AY HAUZ ool
sew 2z 3 ZRAd Asg A, 348 ZAy Axd A,
Ao wE, Aan AESAG s ARS 9T g, a3 )
A Q3 FEe el BAES AMBoRA AHAHL ot A I
dEE Asvle] Aes o] BaAR dod w8 4% 74 74 axsl

167) ‘AR AL AP AR WA A AFAE D oL el g2l £
5% dojolng HHEN Sof FEAM AET 4 e FEse] TR A

Qe HE|E S} AlxElolg} dAN A V% Fhr}, i) o] wor) ‘FFE e EO‘sL uH
Ag 7Hdvs A4S A o AR Aaglolgk=s o] nr st At
o EHHEE Fof Alage RIFYEE oA B YR Axgs oy, &

FolAE AHAEN Asgolehs dolg FE AGAAT WE FnEA) WAE A%
o YEg wedslord F 3 AHAE D b Aol AgIAR TS WA
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HYE R Axadole sreE 1 A xswo]
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AgHE wuol we WalE & gemz 4RsN avie] A4 da
=

A ool23 QY el Tlsol tig AFE VleA WA =osdd 2
A 2~ (Bert Bongers)168)9} =]

Ziol

168) EA~E Mz, HiFE Oﬂx]qoiai} AAF/A-HFE A NA(HCI, Human-
Computer Interaction)s F5F39ow Q27 AFHE, F F 7 AA £ 99 Alole]
o e gAREES 8, A Az %’i?r E] iﬁ‘r (Human-Computer Mismatch)z} 2%
E FAE ARl AEe] HEHoR vt 2 JAEAEHE V&S o] &3 A golH o
I e QY WA (haptic interaction, 7V&F 3k S A sk AHPKA)S A}
435 gt fE Fee 9 A= &7 A=Ydd Q= University of Technology
Sydney oA AEFANA AZR Az o] siEy JAeAd P A ds A9 e,

A< a8 #ZAEF F%5S s Ut} httpsi/bertbon.home.xsdallnl/ [2017d 49 239 H
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1)

&

=) 232 (Feedback Loop)

Akl 7k AN S QI AE R 43 ALY JAHAED 43 A A
W2 WmEE wAs) A AEvsh AFY AL FEAES GO

AT WERLE BAA HE F oA AR TR

=

r&ﬂ
L
>
Mo
[
)
e

5
AUE2 A=W FZ(edback loop) A< Fgoh =y Fx= e
A o]

(feedback controD17Dol Qlojx FE o] AR E AsgH oz QlEo ThA

el L AELF AHA O 1947] FIubel F7] Aw 2L Ao FA
7 FAs wAdEq e wg@nzl 19303 teh 19408 el Sof Am
o] sgow o 2HYTI AUl A HTUE AHAEE &3 A

169) &9, ‘QAEHE| B #2 A2~ (jnteractive composing system)-& xFthr] 7}
GE FAle] ALEstR Y dojolmz B Fo| A= FHAte oxE aulE ub
t}. Chadabe, “Interactive Composing: An Overview,” 23.

170) Chadabe, “Interactive Composing: An Overview,” 23.

171) Aojd A7 23e] d¥ & d835202 HEd BHulx, Sxgd vluste x5 AA
2% 3t AA BHAE dste s Al 7T AAEAAANARLAYE, THFEHAHA
ITE&ANANE,, (A& AL 201D, “F =9 Ao

172) N. Katherine Hayles, How we became posthuman. Virtual bodies in cybernetics,
literature, and informatics (Chicago: The University of Chicago Press, 1999), &2 ¥H<Y
Feels of¥A ZAEFHO] HAE7E AtelHulg 2o £33 AW #8te] AAE; (AL
Z g4, 2013), 32-33.
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HAYUSES Z2Ade 7F dAd AFEE= 71719 7153 Aold et
Tt AT weA] Z97F AASHE AEFEHE A Aglo] R A4 A
2" A e A A (sensing stage), EZAN A (processing stage),

WS- Al (response stage)$t o] AEH o7 HgPste= A GAR AW

173) Chadabe, “Interactive Composing: An Overview,” 23-24.

174) Robert Rowe, “Improving Interactive Music Systems,” Contemporary Music Review
13/2 (1996), 49.

175) Rowe, Interactive Music Systems, 9.
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ook sh=dl o] uf dHtH oz A&y = Z2EFo] vtE Y JFeH(MIDI
standard)17®) o]tk fFA] GAe} Z2 A4 GA Atole] AYrieE thE A&

176) Rowe, Interactive Music Systems, 9.

177) Drummond, “Understanding Interactive Systems,” 129.

178) WYY (MIDI, Musical Instrument Digital Interfice)= Z3137El9} 3 7] & AAs] 4
QE|solx AL Wi 19819 vy Aol BAH o Tz AFES 947 AR ot
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ZolA7] Wl 74]47‘ Al ARRE AT 1 A w Y gk Ak g 55
0}/\] . Gareth Loy, “Musician Make a standard: The MIDI Phenomenon,” Computer
Music Journal 9/4 (1985), 8.
179) Rowe, Interactive Music Systems, 17.
180) Drummond, “Interactive Electroacoustics,”
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(Cambridge: MIT Press, 2001), 7.

o
iy
v
rr
14
N
N
Y
>
ol
[
ot
X
o>
1o
oo
1o
i
L
)
X
>
Ir
T
9
0%
Al
o,
Z,
[t
il

182) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 6.
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oA A} HFE O FI RS ‘Aol (controh et ¥ =W (feedback)®] T =
A2 BI85 Alojef vj=ulo] Z A= QIE[HEE A XAdo] ALE

183) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 6.
184) Drummond, “Interactive Electroacoustics,” 124.
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186) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 43.
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Z=#]: Bert Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and
Interfacing Techniques for Real-time Performance,” M. M. Wanderley and M. Battier(eds.),
in Trends in Gestural Control of Music. Paris: IRCAM-Centre Pompidou (2000), 44.
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188) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 45.

189) EWM AT M (transducer)= o1H A3 &5 T2 §83 252 HIsts FX. JUAE ojd
FeloA GE FHm WAt gl Al WAl wEs ‘?i 7], Qe
A7), NS WEY] Fol vk £97], T oAb,y (He dR1AL 2011), “transducer.”
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Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 44.

191) AFel W ZL(Cyborg)= ‘cybernetic organism® =A% = AEF 7|49 ZIAS D3}
Azke] HE AL vt AAe IR7F VA AR RAHAAY AFE B ol T
Hr}.

192) =" 2(Stelare, 1946~ ) 1970 d ) ZHE olE o] A xzlolzl 39 d&rlo|t). o1& <l
kel w3 714, 92 ke ATES FAR de €58 dgon, Al Al QA
22 A ZBAE olAFgoRZN ~xg Alo|H vt HY|E A9, 23 A9
B A AAE EE oA AFE FTekedlA v EHATH
http://news.hankyung.com/article/2015091413051 ?nv=0 [2017\d 9€ 2 H<]

193) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 44.
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(Eduardo Mirada, 1963~ )¢} w242 ¢4 2] (Marcelo Wanderley, 1965~
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Ago] wakel ¥E AT AYL FAY o ForEm v

ac)
i)

194) X & (module)> 578 7155 3tv HFH Az=golyt Zrade] @& &ttt Oxbord
Advanced Learner’s English-Korean Dictionary, (Oxford University Press, 2017), s.v.
“module.”

195) Eduardo Miranda and Marcelo Wanderley, New Digital Musical Instruments: Control
and Interaction Beyond the Keyboard, (Wisconsin: A-R Editions, Inc., Middleton, 2006),
14.

196) Miranda and Wanderley, New Digital Musical Instruments:' Control and Interaction
Beyond the Keyboard, 5.

197) Miranda and Wanderley, New Digital Musical Instruments: Control and Interaction
Beyond the Keyboard, 15.
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Z2]: Joseph B. Rovan, Marcelo M. Wanderley et al., “Instrumental Gestual Mapping
Strategies as Expressivity Determinants in Computer Music Performance,” Proceedings of

KANSEI-The Technology of Emotion, AIMI Workshop (1997), 1.
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198) Miranda and Wanderley, New Digital Musical Instruments: Control and Interaction
Beyond the Keyboard, 3.

199) Joseph B. Rovan, Marcelo M. Wanderley et al, “Instrumental Gestural Mapping
Strategies as Expressivity Determinants in Computer Music Performance,” Proceedings
of KANSEI-The Technology of Emotion, AIMI Workshop (1997), 3.

200) S AHHEL 7SR, ITEAANH; (A& AR 7EH3]), 713

_85_



[
>
el
s
o
=
ox
i
ro
o &
r g
ol
N
s
ox
it
it}
al
ot
offt
e
r
2
[>
2
r
offt
e
rot
>~
Rl
Mo
[

i
e
>
>,
N
s
T
B

2 A s AEHA vl ARAAE AFstaL, ol 7HE9
Sk A EA e HEv o] Az AFE FA H Aotk
mepa =k so] AFzlEe] AAskE 7 rlE A% wiE 2 2 yAE
of7jol A o] wig & wel= Aolw, o= EF A HE R Fofo A I3 7
Erfo] Aol A HAE B AJAE Apolo] dAE vl k= 3

A% H88 5 ol

= AAEE wAoln, sbe] ArAls sl et shve] Aad sy
A E Aot A o g5 BAe st okgFe oz A
sfel AlaA sepulE sl EA6 g Ao ArA s

getrj gl S A= Aolvh ol WA e ‘A wiY (divergent

o
Lo
in)
ol
e
>}L
Hﬂ
O

A detugoll ol FFS = Aoew, olE ‘FHA B '(convergent
s

s
mapping)®) g% -l o] WAL FLE V|7l 2F oJHA T Tedk vy

201) Miranda and Wanderley, New Digital Musical Instruments: Control and Interaction
Beyond the Keyboard, 4.

202) Miranda and Wanderley, New Digital Musical Instruments: Control and Interaction
Beyond the Keyboard, 16.

203) Rovan and Wanderley et al., “Instrumental Gestural Mapping Strategies as
Expressivity Determinants in Computer Music Performance,” 2.
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204) Rovan and Wanderley et al.,, “Instrumental Gestual Mapping Strategies as Expressivity
Determinants in Computer Music Performance,” 2.
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(2000), 265.
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215) Nick Rolnick and Laura Spiegel, “Performing with Active Instruments,” Computer
Mousic Journal 16/3 Autumn (1992), 6.

216) A9 A= X IV (Sapir-Whor)& 1™ Algo] AE oldlsta AZtste WAL 17 A}
435t ol BEFEt=E Aojshy spdolt) 1929\ d 0 AT o (Edward Sapir, 1884~1939)
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rohgh thekgk 9Bl #e gskE AAAA F s Aol AT Rolnick

el, ‘Perfonnmg Wlth Active Instruments,” 6.

217) *Jl % oy gt e MEE EolAY &A1& AsIAE Fdov, B =&aAE 7=
AE 93 d9dez s E 2 AYS w3tk Ao &L ved 2
(Ddegree of human participation (completely passive listening versus total creative
responsibility); ®@amount of physical coordination, practice, and/or prior musical
knowledge required for human interaction; @number of variables manipulable in realtime;
@number of variables manipulable by the user (not the coder) prior to reatime output
("configurability”); ®amount of time typically needed to learn to use a system; ®balance
of task allocation (human versus computer) in decision-making in the compositional
realms of pitch, timbre, articulation, macrostructure, et cetera, and/or in labor-intensive
tasks such as notation or transcription; (@extensiveness of software-encoded
representation of musical knowledge (materials, structures, procedures); ®predictability
and repeatability (versus randomness from the user’s viewpoint) of musical result from a
specific repeatable human interaction; @inherent potential for variety (output as
variations of a recognizable piece or style, versus source not being recognizable by
listeners); (0ratio of user’s non-realtime preparation time to realtime musical output; @
degree of parallelization of human participation; @degree of parallelization of automated
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219) Rolnick and Spiegel, “Performing with Active Instruments,” 6.

220) 9AEAH qdE FAAAY ERE AASAYE AFEHEREE AZ T (Jeff Pressing,
1946~1999), ®lo]H] = HMHu}le(David Birnbaum), @ #W 7} 3] B 8 = (Rebecca Fiebrink), %
Al 22 X (Jopseph Malloch)¢} vl A2 99 2] (Marcelo M. Wanderley) 5©] 1t} o]l
Tl = S-S FF3A) L. David Birnbaum, Rebecca Fiebrink, Joseph Malloch, and
Marcelo M. Wanderley, “Towards a Dimension Space for Musical Devices,” Proceedings
of the 2005 International Conference on New Interfaces for Musical EXpression
(NIME-05), Vancouver (2005), 192-195.

221) Drummond, “Understanding Interactive Systems,” 128.

222) Rowe, Interactive Music Systems, 6.
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223) Rowe, Interactive Music Systems, 90.

224) Rowe, Interactive Music Systems, 7.

225) Puckette and Lippe, “Score Following in Practice,” 182.
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State of the Art and New Developments,” Proceedings of the 2003 Conference on New
Interfaces for Musical Expression (NIME-03), Montreal, Canada (2003), 36.

229) Sergi Puig Jorda , “Digital Lutherie: Crafting musical computers for New Music’s
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2005), 5.
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240) Rowe, Interactive Music Systems, 90-93.
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)9l (M2 F=¢) (Bug Mundra, 1989-1990)= EW3] A)z2td A7t o

i

255) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 21-22.

256) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 23-24.

257) RIE E A (beat-tracking) &kl AZF F71o] A=z Aen, 2=\ (listmer)7}
W2 AT wEAY AAA AHBE gAolE AAY AAHE mEe] 4L ek
e go) A%V F ol g B meAsY HE Edge BaNE Gee
%32 L. Joseph Chung, “An Agency for the Perception of Musical Beats, or, If I Only
Had a Foot...,” Cambridge, Mass., The MIT Media Laboratory report (1989) ; Rowe,
Interactive Music Systems, 143°1 4 A&,

258) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 24.
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2 92 g g e, fYdS Aojsty] sl AHAE &g E9) o] <} v
%t WA o2 ulFA(Mathews)el (YL A 3% ) (Radio Baton, 1930)
AirE e AgE otre mEr| ) tE Sod IeuyHES sk e

F Y AR sl st A F = YRS G0

(29 11] W2 vj/F2=e (e A3 %) (Radio Baton, 1980)

Z#]: TaeHong Park, “An Interview with Max Mathews,” Computer Music Journal 33/3
(MIT: 2009), 13.

7Fol ZFUl(Guy Garnett)e] (EF% HEFA]) (Flute Fantasy, 1990/1992)%

e FEI} HolZE 9T Setolglont, Fxrjel tha) nrk FAsA W
ot g0t WEY A8 Wx Zragom bA ddAdsar. wEd

259) Tod Machover, Program Notes for the 1991 International Computer Music Conference,

(San Francisco: International Computer Music Association, 1991) ; Winkler, Composing
Interactive Music, Techniques and Ideas Using Max, 24°14 A <1&.

260) Max Mathews and Andrew Schloss, “The Radio Drum as a Synthesizer Controller,”
Proceedings of the International Computer Music Conference, (San Francisco:
International Computer Music Association, 1989), 42-45 ; Winkler, Composing
Interactive Music, Techniques and Ideas Using Max, 24°141 #]<1-&.
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= AFHe "x, Zeold, tolulg s Alojstr] S 2o wlolEY
(Lightning)71 7126V 7] Z2&ko] A 23 vy A3 &5 Abgste] #3219

AeS 5 ¢gr)262) = 3] A}

o5 A5 AEE 5o Eulo] Zyoly, Ea w27 59 & AAE
S AAEA AHol TR U BAAAG, 2@y gid AFAE
Atel el 47 d5Ade FUHeHAl "k dE = QJAEHE R ot A
RE AFAS0] AR AEAHS 5, o ro FAo oA E ZF AFx}
o]

g9 gobd Aol WA W) AFAE] SAYH YAL B

AFHE D4R goluly dwed w4 Adan, Holo] Zealdlel %
o]

ot
o
v
ruly
)
i)
o)

(3
ol
o3
rlo
L
>
juk)
3K
o
1o
v
o
=
)
i)

z
-3
o2
osk
ftlo
N
B

261) F-=tel oa AEd golEY 7|7l AR AFes HA L Tl
st Alojut~2 g vY] HEE o).

262) Guy Garnett, Program Notes for the 1992 International Computer Music Conférence,
(San Francisco: International Computer Music Association, 1992), 219-222 ; Winkler,
Composing Interactive Music, Techniques and Ideas Using Max, 24914 A <1-&.

263) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 25.

264) Todd Winkler, “Interactive Signal Processing for Acoustic Instruments,” Proceedings of
the International Computer Music Conference, (San Francisco: International Computer
Music Association, 1991), 545-548 ; Winkler, Composing Interactive Music, Techniques
and Ideas Using Max, 2591/ #21&

X
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)
o
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W AN LAY AR FeEd AFAE SAAATLED ol

Aol Aol 2l o o] AFase] MESAH AFE s HEd
2§k melofrt

A A A5 2R 5E dF Rdlot A3 YE AT A= FH
AN & H= Al e AFAE A=) S = (the head)dl s|dets V1R E
S FAete] AFeAY, A=) Ex FiEo dEFEE 58 AFE &
HA GEAg e o BskeE A= ke o e WA FEIAT AF
s Abele]l o HEe E2 AFAE YA AFaEe] vl wAE

Y
AL

=
=
Gt Yol 1 GFPol WE Mg dAHEY, o]F B W E
WoAFEAE grel Sob AlejE F@ Yol #@e §4¢ ¥ & Ak F

Bol A= AFAL FHTE wBSHAY A B AFA OsetRe] o

t
r
ol
S

o
g
iy
rr
)
o
ro
o\
il
lo
dlo
£
a2
D)
off
rlo
=2
o
i
o
et
4
N
g3
o

-0,
)
)
ful
i

H dugF Qe 43sd ¢ ded, 1 dugsS HEY O AFolA
WA s dolEe] g AdAga w2 A eseE RS Sobs AAE
=5 weoit. % dF Rd2 A= FRAAA E£2 AFAe] W
AAGA whEEkeo]l JAHYEE FFoME Hxm o HEHA HEd

265) Robert Rowe, Interactive Music Systems (Cambridge: MIT Press, 1993) ; Winkler,
Composing Interactive Music, Techniques and Ideas Using Max, 25914 #}<l&.
266) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 26.
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267) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 25-26.

268) &

]

3

28 (interaction) 2|

z

269) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 25-217.

270) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 26-217.
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4 BAz AP g6l e BF

d

AAZE FAS 93 g A o2y QEFH ol Yol sl FAA
Ol ¥] ¥ o] 2~ (physical interface)2VZHoll A A3 B A ~= 27ty AHH

Hu A2g Abole FEAEE HAE-AsW, A2E-3F, den W
2

)

oA e - F3 ko] A JbA] fE o R BRFaThR oleld EHE 9l
BEEE Axadls AbEste A g2 sidetn, daddsts A4Es 7

1
o

AE Apolel AEAgel We TRolTh ofF ud miow

-

I3
=

]_
B

)
oy
oo
_\:L_l,
i
O

< 11> JdHAHE AJ=ge] A 7HA] §8 &5

Performer | 4mmp

4m) | Audience

Performer | <4mmp @em/ @) | Ludience

BA 27 AAste HE-Axae mde Hyvel AxE 7he] AT

)

€S T3 o] REE dnty oz 7 Wol AMEE«= JEHAS HHE
Ho]Fm Folxe ‘®WolA(Voyager, 2000), wnlo]F o] ~H] = (Michel
Waisvitz, 2008)2] ‘31 =’(The Hands, 1985)¢} ‘“4’(The Web, 1990), = E]E]

271 M2 & F e A Aol QI H e~ & HHE F A Abolo] FF AA A9
QIEIH o] ~ 5 &ttt AR FA7|ER 3, IT oA, (M 4R 7EE 3,
2016), “physical interface.”

272) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 43.
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o} Auyn](Laetitia Sonami, 1957~ )9 ‘dleolt2 =8B (Lady’s Glove,
2000), €8 39 (Walter Fabeck)e] ‘AWl ="(Sensorband, 1999)% 2] <lE

AE B A28 obr)Ee] LH T

[Z27 12] wiol& Stelzu|ze] (A=) (The Hands, 1985, )k () (The
Web, 1990, )

Z2]: Bert Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and
Interfacing Techniques for Real-time Performance,” M. M. Wanderley and M. Battier(eds.),

Trends in Gestural Control of Music. Paris: IRCAM-Centre Pompidou (2000), 47.

AESE ol 1 Az gke] FHaje] ofolrols} ojw §A e
27k WA Q7] el d&rke FEahe]l Fa el A Holt A

Ao A Az 2@ dxBdod 4ED YF Atols 254

273) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 47.
274) Bert Bongers, “Exploring Novel Ways of Interaction in Musical Performance,”
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of el ajFsl= AF o ®m= otekf Bhu7h(Atau Tanaka, 1963~ )¢}
M ¥ Zg=(Kasper T. Toeplitz, 1960~ )o] (F&EYH ~EH) (The
Global String, 1999), 7}~ Q2 2=¥] 9] 2= (Kas Oosterhuis, 1951~ )¢} g2 2~
HABF A (Lars Spuybroek, 1959~ )9 (HH A 2) (the Water
Pavilion, 1993-1997), &2~ 71<(Ross Gibson, 1956~ )3} #AlolE A=
(Kate Richards)® <(##}) (Bystander, 2006)% o] 3% t} 276
Hxw, Aag a8 FFe] dadg dgets Al HA 3> A~
de SHoE Al2dd HIEm Ato]lo Ao Agd Al HF Abe] 9
FEAEo] FEe Aotk HEME HFS ALHE I AR AT
2 g Atk o] ¥ dE=
‘Az gt ‘interact st ‘~ 29 FHA'E vt HuAL ‘~orium' S F
dete] gt FAh 52 FPolgte ome] AAE FHEH-A| ~F

- = 34 (Y HEYE) (Unteractorium, 1999)c] Ut} g HE S
5

Proceedings of the Creativity and Cognition Conference, Loughborough, UK, October
(1999), 78.

275) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 48.

276) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 48-49.
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AMAE F2ek ‘NE B FM (active cushions)©] AAH e &pol] gro} A=
S v A4H AEE obud A AAd AE I deol oAt FAE o
B FAS 8 44 dd= A do A="EE T ded 44 A
Fog HFe ¢AHolA Hi 1#d SHde HolEH ZRAHE EI A

vl sl st HTeo 3o
2 BAE ouAE HEWIL W dfAste] Ao HEHXA

s
)
o
fr
—
S
>
)
;EL
m
S
>
it}
o
=
N,
rlr
&
He

H7b wasta olgA A4 HENS dolgrt Axdd 9Fe FuA
5 g

HA e s A gle] gl AFOA £44 = 4Ee Adat
e AHg T

BAst 4548 s FAE e AEAE B BE 59 2R
g ANGORH BA2Y R WA 5

WA dol A7 A9 AddEn ok=e A WA thiEm; gk e
SR -

EewEs BAse A b 2o tatel sie] Azswe da g4
o Wxezh gEdgstt WA ‘g Asgd tiel wmv 1
teel Alzge diel thee] HE A AEAgee g Tt A

W

277) A &ZntE(Chromasone)S ¥ o] 1¢tsl 714} ol o7& Ant 2kol B (template) ¥}
HolHE A = 9= A (datagloves) 3 HoZ FAHEH Axx HEE U
Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 50.

278) Bongers, “Physical Interfaces in the Electronic Arts: Interaction Theory and Interfacing
Techniques for Real-time Performance,” 50.
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93} el AL olwA F oA §3E Fhsha o

<E 12> @d Ala" g HEv (R, v A AE g S EZ ()

Performer ( System «—> Performer

@ o i H i
A

Performer

System - Performer

@d Al2E g HEH F99 de odA AAEAY S B (e
Hub), ‘L =Eetg| A2 AR = (austral YSIS electroband) St T &0 AlA]
of wlo]aZ FEZFHE Al&ste &Elz~Hol 72 (Alistair Riddell, 1955~
)] HEHA GAE ‘Slo]y Al A HAZA X (HyperSense Complex) 52 73
G-9F o] oy ol Hxwrt dd A=l UES AR e s
|5 ste EES "I vugY Axadd vad HEn mde oA g
2~ (Hess)el (&Aool A+E= MAIE) (Moving Sound Creatures)* = 7}

zke) 717 SEevith Aoz QEAEE Axgo] YEE Ao %

o}
Az mowes SR, Azg, 2ea 4F Abele] wAE veh
= 3EAg Pl we #3e BRGoEA PR aEH oke]r]ofs)

FolAe] x4 Agel mup FEIY ol %A 2nA, 2P, AF9

279) Drummond, “Interactive Electroacoustics,” 112.
280) Drummond, “Understanding Interactive Systems,” 126-127.
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281) Chadabe, Electric Sound: The Past and Promise of Electronic Music, 337.
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V. dHYHE o9 2 HHGd

AE AL N gt Fao] glold AFE WA =9 wek Akt 7
FE Abolel HEAgolts S5 ZAY uAUZ 8 HEH 53
o Mg E: wEute] 4FSS nolFH oF £gs: WA 9o
A% ABH Sotabs wol 2] WEd /] go o|2oRE M1
SAL B7hs] e $ER olF ol &+ dt Az Aends ds

Mz WA, = AR A vAgol Azke Aztw AW, B9, elw
4% BAE e mAGE QoA WA WAGE A A A}
T OOAL MIHAATE B AREE B2 whel AEAE B ot

282) Dieter Mersch, Medientheorien Zur Einfiihrung (Hamburg: Junius Verlag GMBH,
2006), =3}etA7s] MY TufAo] 2, (A& AA e S35, 2009), 187.

A A 1980 e Bedol g Ao AuAHAA WA AT U HEe
3 Qaee] FEael o2 Wk AANYY] A EH Amolth HHxﬂéiH‘i ol 7k

wfA ek Abel wAl, 54 wiA Aol o wiAlE AbEsks Sl WEE Sl FES=
goh 2ok AAE W82 gEs FEsA L. A, 2041719 wAlE s o d 2 oA o
Az (A2 2¢H], 2012), 16.
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1. A B gkl o) wAg =ol

QA ZRASE SR AFEY A §Fo] gojy HAEEAL WA
AhH oz AeEs] Wielth wehd AHAYL Fohe AFHE Lol
S AAE AR WAB @ 4T A715) B4l det A%H ®
W, el 3 WMol gekkith ol 4 QE PN Sopel A AgHE 4%
IS Be duze Ad oA, Fe drzE AR 29 705, 21

A7l AFze oidelatn shsnl 1 Eek Sob RoldA ZES o35
I:H
H—

B=)

N
g
r

G Aol M W EEAY. A on e wiAl sl lewAlE e
7152 SWelA 20417] HFEE W Eske] 21417] iy el7t S skE = AlY
of FEHIE He AL w, 1ok Wt ATl A ®Ekstal 3=

AU gote wiAel AL TR Aze BN molHojof §

_

olol mwel ¥ oA wiAlS WAL olslati o AdEol AEYER
gotol A ofm@ omel o veb=Ae wate] WA AR wjAl

283) YMHOR A714 Y AHgSHE vhAEE obdR g fAdel Feglel BF A )

Aol xgEch add tEF 200082 AFE VHoew 2" U9 digitization) 2] 9
FE e wA W= 71719 RERYH X2F3AEY ¢ Y oY 4 A5E5S 2w
23 A 03 19 olXF+=E ®7|HE fAE dHelgHzE ¥Esta, 5—1—}0}3’—, Ak,
gefst vjAE Fe AGS ¢ A oz i AT md e ¢ o8 de 949

o] AA FES ARA st AWM A= (convergence) B35 X3S l—/‘r
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Ao tis] FHs9W ol =7} vlel =(Edgard Varese, 1885~1965)2] 7 &l
FH A¥E Aot tgoz wE wofwl(Walter Benjamin, 1892~ 1940)<]
A2 wiAe] Ed3 ke #sk @ mpd W FE3H(Marshall McLuhan,
1911~1980)¢] wiAle] &Aoo &3 &=, oAl wA=A A= AT
B 7hsd ) miAAgd S ©8 mto]E =(Michael Noll, 1939~ )¢ 4, 1
Yo Ax Ve AFEE FAEE wrideld dYE A Al e o
A 71 982 43 g X veu] X (Lev Manovich, 1960~ )9 S|
sto] Ael= A E Aot o5 AEI FHL2 AEHHE Fotdd 3

Az A RA AFE S AL Fololm azle] AH AL Lot

A AFe WAl e ARy g2 2w Qo] Bee E glolvh
ool A WA (mediael BN A SuE AHnw, A of| Aol
G Age dgsted oA Az B AL o @es den wAe

2 g8 AAES ‘N (mediation T 22X 1 A EZolA EA3 1L A2
2Z =gUA F#Ac2ss) wgEtb ZF ufA S AEHe A= wiAIALS QdE Y
HE Joto] A= A HAAA JAHAA F H5H8S S =gy,

oj# g oA AA QoM ME AZH = oY wiAlEel i wjA A

284) AR BAEHE, TIT S A7, (B A RTA 7«33, 2016), “HiA].”

Qo MY (medias VYD (medium® E5FFolH, ofde gt T+l (medium) %+
‘Atolell AE'(medius)¥ 7o) 2] onZ A& H Ut ole] ~E & ~(Aristotle, B.C. 384
~322)% ‘AR JAAE vow agzo ‘MEF (metaxu) e ‘TAE 9 v|shE ‘Y
+ (medium 2.2 W AstAcd MY dES ok HWAES ‘E WET (0 metax) 2 v 2
24 Haky Jldo]l HA Atk Mersch, Medientheorien Zur Einfiihrung, 3} 3]
A Tujreo]l &, | 21.

gtelo] ‘mr e’ s A S AFEE AFHES EntA obFyA(Thomas of Aquinas, 1225~ 1274)
olw ‘N& ) A (Summa Theologiae)N X B3} ote] T ok Lol ‘F8'S ondtE o
2 AL8-3t Y. Geoffrey W. Young, Kittler and the Media (Cambridge: Polity, 2011), 114.

285) ASALA ALY, TS A, (Mg TLE3, 2009), “HHAAH.”
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s ARSleE diFS widlsteE wiAlE
(Theodore Adorno, 1903~1969)2] S-o} A}3]8t% 7 o]
Hol A" M Sotoll MELR 7HsdS 7HAE e
Aol deAs FHsAY ntedl=o =74 #H Sol vk AHHEE Jof
of MEE MAE FstAE HAF Fots I dHERFAEH AKRE
meva = o, Ax WA E Bl Eete] A2 71A AE AR wbsas &
(& vk =] A AR WA d =44 ARt R Ta4ds T Ao
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D shelze] A2 A g =9

A<

3 Fhs Aol gatel T o] walgrh
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AR AbEES] AAE EolE Aotk L dAiAls B3 2o Fof A We ¢ 9l
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lo
N
)
olf
oX,
o

P Qo sl A ¢4E]

2 WF 0P AEe SAES Frhsn AW, Fout T2 AL of uA gote] o
2 d%n goto] mEE %A WASE AL du 9 2& AAZYE Sobe AHEA @
Zrhe A o]t} 286)

HhE| 25 22 AFEE9 AAE dojF1 AEAHQ & AAZHE &9
S FHUAAZE AdFo FAA Fuo A AR WA (new mediumE A F

off

A=
I wf A A AR oewd 2d =R FEEE Ax wjAdS
T vhEl = AE sdely R gofstal o] MRy E7F 7t
71, B 7AW & 2R 7 By FEsdn 238y A2l wiA

286) Edgard Vareése and Chou Wen-Chung, “The Liberation of Sound,” Perspectives of
New Music 5/1 (1966), 18.
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7 B2 SolA st Uld vuE ojwrt2 =Rl Fo A HAE T}
GHS onE= AL oyl = Ao Sotoa] @l 7|7 =7 o]
%9 Sol A%s)A F7}
g FS VA7 HEA AR WA} A o s s A AY S 18t
3o shHshs o] ohdetn FFPTEBD iz MR A
AEte] wdolt} 2o of&e] vhuls} go] FrIH <l Hw

b fARS 23 Qe ol 919 BEo) AR o)
% }

5 web] Bk
ou] Soln gy £¥E AFHE AL AYSHL We2E Y742 BF T

o7l wA AAHQ HAe] Fwe] Hojof Bk LortEe 77 AR
A ol o] AT Aok ek o) AEAA, J A4 w@L 9
A Az WAL Wes AT e oln] SolR AuEl Y] saw ABsE AL AR

Aok u7h 2E Qe Adss BE AL Azst dE 288 5+ 2lE ARe 77 A

T REAY 7 A AES Z1A wiAe] dE vpEl=e] A4S o
ok 7 AT oYy vl =z Ashrlolak FE ARl oY HE
(Jozef Maria Hoéne-Wronski, 1776~1853)2] “Ale=of FEA)3}=

(intelligence)d| FAE W5 = A (corporealization)’289) o] &=

>

7]

)
o

e
o3

287) Varese and Wen-Chung, “The Liberation of Sound,” 15.
288) Jonathan W. Bernard, 7he Music of Edgard Varése (New Heaven, Conn.: Yale University Press,
1987), 23.

289) BE2~7]9] ofoltol= Fotol| digh wig = A Y-S FYyst=d g F 9
S FATh vfElE7F dEgS we HE Ay 2 oy Zrh

‘Y= Soto] A oEstE dA A Al e AFe g o3 EHEx

= TFAAEA AAC &dria 5’—‘:} Al A, ot TR FAE FxEY FHH

ol WAool BEleet FHE (Subjective ﬁna‘l1ty)° el A SEls Ede], Sole] =

He ALz e AAdd FAE wEdFE HBHOZMN(by the Corporealization of

intelligence in sounds) 22222 B A=, 28 &3t ved Q) #A £ 74l

xdoR FAHHE 5HS ofFrhgolgl Erf olg s Foto] EHdA, SEv= B5oE, &
ofo] S YAl AgAQ 2é’d(sm'rit = XA (intelligence)d BAE 7MA = HHo
HE Ao AAANE AN vt A (the aesthetic modification of time)2-Z T %
Betoz 7hEEE olgl e o2 3 WA WHS ZA| uAs

vp| =27k Q183 BE~ve] F2 ATt o] QI3F X Ao] AlRE=ER Watste A

o
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of Y7He wol o]F Ael gotel wyrom skt 17k AZtel: ot
ohe T ALY Aol AU Ao F& 2UF RE
e Aze AL AR AL FART A

=
ol ZHdt] Al o WAlE AME FHFolA = Aol = Al dHE

Hhel=o] S dAlel A& B, a7 29 X2 Aol A
ol ZEF T2 TP Fztel 2 Aoy, AZtE nim £d

AA MAE wETA FAH A HWRE vz WIsdRd FA

=

o

RS
1o

ANZo| EE #AA EGHHIAL7%) mAE &3 AFE5ES 7
b2 ea woshube] Aol Qluk miglRE F vt TS AlER
v} 1

dgAow O RV AFgor VA adA g gof Ad=E AT

AA Heste= AS BA 2 wrk & Aolgta FAIeAT 2 Tiefa ghekdl

oulslE ke ZR FA e Folgt= F4(Anne Parks)¥, wpx|E Zofl 71EH ‘AP A (a
priorne]eh= ©@ol7} ofnt mpE| =R stolw AbEZE UiA® A8 2l gl Aew d

»
A AE A theE T4 (John D. Anderson)®= Slth olo] i3k Y& S AL
John D. Anderson, “The Aesthetic of Varése,” The Wind Band and Its Repertoire: Two
Decades of Research As Published in the College Band Directions National Association
Journal, ed. Michael Votta (LosAngeles: Alfred Music, 2003), 174-175.
290) Varése and Wen-Chung, “The Liberation of Sound,” 17-18.

il =e §9bA Aolo] FokA] e BE oS 59A HFe xdeta AS 59
7b7b otdet EE, F3e & TR v Agrket z2dsiy AAle] s ‘2A4sE &
oV (organized sound)°)et E3th. ety FotA AolE FHskA] 7] wiigel o]d A<
SAES UFA 2 Ao Aavte vE dertEAE ol odA 8AES X4 gt
o A7 7] wEoltt.

291) Varese and Wen-Chung, “The Liberation of Sound,” 18.

292) =& wpdAl =7t AF e vhe} o], A4S AIRER Wlslte dde ©ed] HAAEe 23
ol A WA By NEE AFSE AT vHrE A o9 &/ mdoY Azt
olm| =], HAE 71 T3 o] ofd7A V|EAH R FHo| o FEELE U Ao|th

293) Varése and Wen-Chung, “The Liberation of Sound,” 12.
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Ak wj Al ta) ZhRE 7o e Bl el
3, ME wiAe] e vel =] QA2 AeHRd 5F A Aol FAs
Aqleke] 534 ofoly ol el S Ay A £ == et
= Aol AZE wiAlel e FotrbEe] A dHYEHE FofdAM =
22 v 28y @ 7EA Aol JIHHEE SofolM HrE A=
S 22 =gre BAS dol VA dEAEA Qb dA T8 dAR
Lpopittk= Aol
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EFE UAD WAS BAge FAAA? an e Aol ALY
Hu gofe] 7131 9B FAAA? olu@ AR hF G T Aol 19

A ERE 2047 Zoll A WA sEe] FAF BER ds) T Wzte £

294) David R. Bloch, “The Music of Edgard Varése,” (Ph.D. Diss., University of
Washington, 1973), 260 ; Wayne A. Nelson, ‘Edgard Varese and the electronic medium,”
(Masters Thesis, The University of Montana, 1979), 3ol 4] A <l-&.

295) Varése and Wen-Chung, “The Liberation of Sound,” 18-19. @A] AFE 7]719 A5
ALt 71719 2 R AT
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2% de d42 ARE FE8EAS &7dhe Ador Be i A die
Aot dzo] AAE U200 wlopyl e BA29) Y& W wA7] s 2y

of & ‘o}%-ete] T (Verfall der Aura)?® Q%<5 AZds SHAA Ay

296) A&A, 2041719 wiA A opd 2ol UAER, (A& W], 2012), 17.

297) dlofle]l  Zo @I dthg FIELS ‘BAgta WA9gsA|w dloplo]l A A4k
(Reproduzierbarkeit)o| gt= &0l 5 AR&3l7] wjito] iz E7o] EAsles AL oulst
= HAl(Kopie)tt SRt EA9 9uE X3 HAE 29 55 FHslo] AR ®E
T 932 ARSI v AR HYFofsttt= FAE QT
AEE, T20A1719] wiAE e old R oA YAER, | 17.

208) Wlofwl o Al =8 7B AAI e o|&A%, (Das Kunstwerk im Zeitalter seiner
technischen Reproduzierbarkeit)ol Al o}-$-gte] B3 o] tis] vl zro] Awatt Abzl
7l A wit AFES Al B HEAE B dAstax st dFge S5 Sy
A=, ol AW g d3dS 2R BEAE FE&FoEN FEIA st Aol
detch, (el e d3ldH AEAdol AHA FAJAG, HAE= AT w4 o]
AR AAH e, WdS A4S AT Add GAAA "ojule do] 2 off-E I
b= dolm 1 JA] A Zo] zhi= Aol we) degEFe fFY44E ofvHEn &
uf, Wopul & o &zpEe] HFe W HAYHE x4 Wao] AR A7k,
obg-gho]l EA WA g RE 1z ofAH JFeA "WojH v Heo| glony AR
ZlEolglE BAlgdo] SAsAA oEdd Aoy a4t AAECZN d%9] 9717t
7k x kil ®W9kth Walter Benjamin, Gesammelte Schrifien, Frankfurt a, M., 1972~ 89,
Bd. VII/1, 350~384. A=k w14, Ty wlopnl A2 7|e&EAANe o&zE, ALzl
2k AL 9] (A& 4, 2008), 50-52. L} Aokl AA TRE#H 2 9 7HX] HE X
of #etdy oA AYgH 2iv AAR ol JEE EYT FaAd o] ZEIrh
Benjamin, Gesammelte Schrifien, 14.
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of 7 4o Bulak AL Sk st NF AEE 159 25
of ZHE FAES WFEAA DolA e A FuelA AFse

g% 7 Setolut Ak, W)t FoB Ao

g o]AH 7] wiAIZE A2 wiAlel os) AEAstEE RS Al
M(remediation)®] 7|@30)o =z HAWst= Ao] dolu= &E(Jay David
Bolter)9} ] H = %41 (Richard Grusin) “M 2 wjAlo]l A A2 AL 7]
< WAE NMEdes 553 A, a2 7€ A AEE wjAe] =4
-&ate] ~2r2E MEals WA duhsa etk A o #

g5 g5t Aol oyt & A YA KoM 1 oolg-gtE N

E oo, 71E9 Waso] zta " offehe

Fotets A2 uf A Qbell A 1 wjA] FAel stEo] MxH= Aow dME
T oQlr}h weba wlopwle] HA & 2ABAEe] Jido] off-gtE Hlojuh Al

28 WA FEsE YA =oEdtE, Besk 12 AuA A

302) Roy M. Prendergast, “Film Music: a neglected art” (New York: W. W. Norton, 1992), 6-10.
Fslo] wAF A FA olg s AYE TS FRAT EFEE FEHs 9FA Xt
wWA gFYe WAE oS FAA HAT FoRgRE gFYHe o FAPS A1FE dg
7B e EE 9 g Ey vl AlggEon, FEe S HAES Jsste A
et H S =2} Prendergast, “Film Music' a neglected art,” 10.

303) Aol deln= B} fAHAE aFAo] AT Mdo A A (remediation’s M=
wjZ ) 7F A A AES JNERSe A4 =& ou|sih vluise} slelwujsle} kA,
A= FrEIgo] ARV BAFE= Al 7FA] &4 F9 syt
Jay David Bolter and Richard Grusin, Remediation: Understanding New Media
(Massachusetts: MIT Press, 1999), olAld He TR uj7): wrjtole] AR, (A& 7
FyAel A& 2, 2006), 329.

304) Bolter and Grusin, Remediation: Understanding New Media, ©1A& WY TAqw: 7
ultjo] e} AR}, | 15

305) Bolter and Grusin, Remediation: Understanding New Media, ©1A&d HS A 7
o] e} Axsl, | 91,
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306) A&, T20M1 719 wiA| Zs)k ofgZ oA YXER,; | 70-71.

307) Walter Benjamin, Gesammelte Schrifien, Bd. I1~VII, A5 HA ]EEAA e o&
2%/ ARl 22 AL 9 Wy Wlokyl AR 2, , 12

308) Walter Benjamin, Gesammelte Schrifien, Bd. I~VII, HAw HA M7)sE Ao o=
2pE/ AL 2 AL 9 iy Wlokyl MR 2, , 25,
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b WAl 71%9] W] we wAle LA ggo] e wlepne] HIS
ob-he] Busl tEo] phde] AWHYT, by BEEE wAHE &
ofe] Bstol£d A4S mqsta AA, ABTE, 71%n @ WAL el
A AR 0 Rl diAl] tg gEe 1 uAlZk &3 AuH wA
Qtell A thElop @tha AZ A olel web wE e 1 Algie] AuAl )

A, 53 AAARE AE FHOR GAE TE FH R B2 FA

¢

O FAE AVFeR Hawh wud ke AsAUE FoHe e
e T3 gRAA A4S v A gztel s S48 77 0o

WEol oY AHE wah
WEse A TofA|e] ola): <zte] A, (Understanding Media: The
Extensions of Mam)o| A A28 vl A7} L824 ofn]o|A] x| 7z}e] A Alal

T, AAEA R ke g A dFE ST O 3 '

309) Mersch, Medientheorien Zur Einfiibrung, %3}3td 73] WA Mo o] &, | 99,

310) Kloock und Spahr, Medientheorien Eine Einfiihrung, S. 25 ; A& @A, 1204712 w1
g oo R oM fAER; | 129-130014 A&

311) Aal™, T204171¢] wiA "3} opFR A AR, |, 130-131.

312) Marshall McLuhan, Understanding Media (Corinne McLuhan, 1996), 74 7]-0]gF9- ¥
Fojtjoj o] ol&l, (A& WA} 2007), 101.

313) Mersch, Medientheorien Zur Einfiibrung, ¥3}3d 3] W TujAo) &, | 117.
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314) o] ¢} #HHAs ] thES FxsHA L.

Richard Kostelanetz ed., “McLuhan’s Influence,” in John Cage: An Anthology, (New
York: Praeger. 1970), 170.
Subotnick, (INTIMATE IMMENSITY) , Program Note, 1997.

315) MFETY] Fo AARE FFUwE= ~0}7M (The Gutenberg Galaxy, 1962), Tl A ¢] o]
3l (Understanding Media: The Extension of Man, 1964), TrjAl=  wA| X}y (The
Medium is the Massage, 1967), Tl 22 ZA]: oo} wtjoje] old); (City as
Classroom: Understanding Language and Media, 1977, Kathryn Hutchon®} ©}5<1 Eric
McLuhan &#]) s°| th

316) WF3e “A7] Ao HAEWA AL FI AIFS A A FFAHE 232 AAE
A AT R oz Q7 &g HF FHd Aglen, 1 gole QI7E o4
S JEHo= ‘j/\}(shnu[ation)’s}% %74]‘-"]“4 o224 A elgts FxA HAHL At AL
AA o F}EgH, HAaygoz shi= "o]g} w3ttt McLuhan, Understanding Media: The
Extensions of Man, 71737]-0]8-% L‘l‘ﬂ, Fojgjofe] o], , 30. Yo7k A= §(C. G
Junng, 1875~1961)2] =4olx AFH oS TAZ E utjo)r} Qzte] 759l 3o
7] wZEel wtele= 7 il 4@11} 8L FAs eSS AEsATE. McLuahn,
Understanding Media: The Extensions of Man, 71737]-0]3-9 W Tujrtjole] o], |
55.

317) olE&2E J}=Z(Ernst Kapp, 1808~1896)= 18773 “71&<9 AsA A2 (Grundlinien
einer Philosophie der Technik)olx AE=E QI7F &3 A2 93z, AANS A7 A7FH
AFgoz o9} IIE A AAZE Aoz WY WEIFL HAS AF e T=E
o7 EJ— A717F HE XS T3 24 AAE st o mefsoayn I7ke
1A VleR BREdEe AoE goldd iio]Eg‘r NELE 7tz JAHE A

AAYE Hol7|x AR V&S FI 8 5 BEee oitd 89 58 vy

o =EA7IA "Avtxn #EhozA wiA gl tisl] HIEAdE s Aol FrhEshe

olol A HY. o= FFHS %/\]Oﬂ MAHoz 743 “ Abol"(Dazwischen)

= “—lfﬁsiﬂ WA NP = AAFCE. Mersch, Medientheorien Zur Einfiihrung,
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318) Aall|, F204 719 wiAE s} old R oA UXE=R, | 145.

319) Kloock und Spahr, Medientheorien Eine Einfiibrung, S. 49 und S. 54 ; A& &, 204 7]
o] mAHE opFE T A TXERE, | 1474 AL

320) A ™, 2041719 wiAHE}: opF RN TIAE R, | 147-148.

321) A&, 204719 mjA A ol dZ oA UXER, | 148

322) McLuhan, Understanding Media: The Extensions of Man, 777]-0]3$ W Tujt]o]
o] o]l , 36.

323) McLuhan, Understanding Media: The Extensions of Man, 7737]-0]%% ¥ Tujr]o
9] o]sl, , 36-37.

324) Mersch, Medientheorien Zur Einfiihrung, 3t 73 HY Tujxo] &, | 121.

325) Mersch, Medientheorien Zur Einfiihrung, 3873 Mo Fujz|o] 2, | 187.
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R MRS 0 FA AZe HAGY DA dAF AP Fol A
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Au= wre Paa AAsPon, 19 A4 dg = 738 (Derrick de
Kerckhov, 1944~ )&= #d Z23 wo] /IS A4 S EAlstE skt
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326) stutel HSFE7E wAlel ol 7HA AdE FAshe A 2o
327) Mersch, Medientheorien Zur Einfiihrung, %3t 73] MY TujAo] &, | 133.
328) Mersch, Medientheorien Zur Einfiihrung, %3873 W< Tujafo] &, | 129-134.

329) The League of Automatic Music composers | 4%,
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330) Mersch, Medientheorien Zur Einfiibrung, ¥3}3d 73] W< TujAo] &, | 128
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332) Noll, “The Digital Computer as a Creative Medium,” 91.
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333) Noll, “The Digital Computer as a Creative Medium,” 90.

334) Noll, “The Digital Computer as a Creative Medium,” 93.

335) Noll, “The Digital Computer as a Creative Medium,” 94.
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BFoE Egtolmo wAd Agd 4% ﬂZ}C‘J A A S Eetk
378) Paine, “Interactivity, where to from here?,” 298.
379) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 34.
380) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 37.
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381) Winkler, Composing Interactive Music, Techniques and Ideas Using Max, 35-37.
Y FHFL2 AA AILER AZLE AEE U E ofd Aldle SUtE9 44
Alslth, 15 FoA = F|HE olo]H E(Herbert Eimert, 1897~1972)= AA} Fd@o 2 A%
A Fos WE F AS Folge A SATEY Abarel Ao diste] ulwEl e,
Az A= HEAR RE ARRE A Y TheAdEs BA ¥a ORE @i 7)EY
obs kst AREEAY, HAEA WA oE R AL AFIHA AFAA diA
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ARE ZEA e Y2 E = A A v EETE Holl o] ¢oto|mEE Hu A= 2}
AZ THoZE 39t Eimert and Stockhausen, ed., “What Is Electronic Music?,” Die
Reihe 1° Electronic Music, trans., Cornelius Cardew, english ver., 1.

382) Paine, “Interactivity, where to from here?,” 298.
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Yo M= ALES WAL AL U AHoR Holt §4U2
<

2 w=7] 93 A AAd o] AL WZEasofut sl Al WA= <17 W x|
of WAlE WEeAd'H Addch ol FHExwd o ofAHom HEHAS
) ‘s et ST M 5 AEY 54 v ERA QA FoE B
= FEAQ FH, oY 34 dgs HolA B AEEol adefer &
Ao FaFS vA = 2FAQ S, olHA F A S-S Z=Th30)

A WA SH2, Hxds WeAdol vk O Fet Hopgtd Ao HE

2
sE AE A} ol 1 AE sl Mol Ak AUe wgd A

384) 7Fl& Q7 HEHAE AAZS}E AL 2 7HA] T3 29 ES Eoﬂ—rttﬂ HIWE
AAGTGoZH A= Holl Bste] ‘AxFH FHA2'(Gestural Nuance), ‘2] 2 o)l A A
ol A QF’(Physfca] and Cognitive Constraints)® ‘&2 (Interpretation)®] =4 Ho|X
oty 22 YJAHIAEE HFH A A= A dxE S8 duFgoza Azt
HXWo VA& FHely A=kt Garnett, “The Aesthetics of Interactive Computer
Music,” 25.

385) Garnett, “The Aesthetics of Interactive Computer Music,” 25.

ZHS Y AE R Sobs HExdx U AFY S Nperformance-oriented computer
musio)®l Z8= 319 22 FA4SY F HFH 2 FAAE HEAX: 8A4F F8
A X3t FE2EE EFS

386) Garnett, “The Aesthetics of Interactive Computer Music,” 25-26.
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387) Garnett, “The Aesthetics of Interactive Computer Music,” 26-27.
388) Garnett, “The Aesthetics of Interactive Computer Music,” 26-27.




s ¢ A= "Wyu v AFE(MPC Multimedia Personal Computer)®
SAolddth oldd wel Aol G o ARE FAl ZdSaL AYete

HE v Yo7 BAstE AL, Hole e Azt S 71Ee] A4
WAl A Bloju Mz ek

AL ZA v 7HAZE A=, o] =

dol 45482 Adslcl @tk 487 U5t ARE Ass PHom
We 4 o EE 45488 dof drh B4, el BE Aurt X

2 o e olul st wiHle, Sfdel At AgE S th
Fat dolEEe 03 19 ool 2HoR THH Y 2 wiksio]

389) Rowe, “Improving Interactive Music Systems,” 49.

390) "HEIM Y (multimedia)e T2, ‘B{, He'E %ste ‘mwiidet ANE SEdke
‘medid 2] F/dojolw thF wiAE ou|dt gy Yo Aol fxEse} A V&
of EAstE EA-4E-9 WA EFAE gustE Al HFEIF AT 4 dE o
AE dEe] AS x2FsE He ouE AR HI o HEW Yo E 943, THEA,
g Q5w E T AME A Fofel AA tgEA &8 lon, "HEWtoE

Agat= 71719k 88 AZEOE HHVHo FAFole A=y 744751 oAE TV,
ek, PDA, 2=vtE 717] o] R EhEth Tdoopedia® i o,y (A& Akl s}), “HE
mee].”
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3. FAA Ao (Symbiotic Control)

O

S olo Al 238k Ao HIs| FEHACLE FFUHF FAFS w1
2 Ao AFAA} okrlw AFdr uw (23} Ao])o|th LA} S Fl=
o2 &gk 12} AojE Hupy, ol ALAA A Sk MEo gzl A

ofoltt, #4377t Asn PP Wese SHES AFAL old T &

of % A HAo ‘TAH A=A JAHYEH Fofe] 54o] Hv L

ATt T (symbiosis)e] AHAA olv= Z}7] ©E & v I oo F(ff)
o] M2 FFe Fuls WAE vy Fr Aoyt A& ok
A aRAE gololths Aohrl= 1M HSFHTE AR e Fo] AR
ANA dEFE Fawe dAgE HolA T BAR Fetsta 1 A Qhel A

Mz Aofdtvh= HollA FAA Alo= Arsidtt. adH AuH| b o
MdS Adstdd 1960d ] Bk A3 o] e olm “FAZ Aofo] thgh i

393) on JH YE| B gofo] Ao 3z,
A IS fAb A (A S obgbd A 2], 2008), “symbiosis.”
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9 Al gatelzp wekah aea IEUle] AoaE dHA e 24 2 E
Z}o] ) (Joseph C. R. Licklider, 1915~1990)7} a1¢t&}o] wk

gEdtolt = stHE S AFACdA sty HasEA e s
283 AL Mok VIAe] A gl FrE Zta MITZ &3t A MIT
| = Aol U|" = (Cybernetics) 7183965 W= 914 (Nobert Wiener) W&
salor AxYol, Aggat, ATt & oy ok METksel 4714
o7 HS M=, o714 gEgelds A HIFEH Y

g

Fol Aedel 9Ee vt Sus 9 A%
A

5]
rot
=
ok,
L
4
5
w
a

2

32
s 3
S

Zgolt = ol g Yo S AA s e, 19606 o] =2 A7k}
AFE  Atolol FA AIS HxE A =5 QA-AFH F
A" (Man-Computer Symbiosis)S 2 ®3IAtE o] =&FoA g ZFgolg+ ¢l
3 HFE Alole A Ao gs wEY Wy fd AAztez Azt

|

o AnE ALT F XD AFH 45 AWHug sgon,

395) gEgolte Agdle 7E sdelzt & 4 v ARE ooy AWFoR 1w F
AEE 3t E5AAA MEYA A, AA A-714 45 #8& F3e A
ol JMEE AZetg e AEUle] g & = e ARPANETS EYE wHeE7|=
stttk BTk zAAE UL $& FHx&Ae. Walter Isaacson, 7he Innovators
(NewYork, 2014), A Q5412 W Tolwmo] ]y (A& 2E8HF-2, 2016), 317.

396) YU 1948l AAM TAlolM W€l ~, (Cybernetics or Control and Communication in
the Animal and the Machine)s "H3E3HA o] EokE FAISIATE Alo|HUlEl 2~ o] &2
ZIANA Y AAA A gk FFsdElE =AY ABAY #AAo] AFFoREA FA
Ao} o]Zo| AAE EYstHon #HEAQl & HI A FHE A tFAT webA
I HR7F woen FAolE AFE, Ao ¥ L FEEol oo AEE, AT,
AL e, 3HE ek ol Eokoll o]27|74A] of ] ShE Eofe] dEFS FU

397) Isaacson, The Innovators, 3% 2% M o] 1
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A% =R ALE
Computer Music: Synthesis, Composition, and Performance (New York: Schirmer Books,

1997), 341.
400) Winkler, Composing Interactive Music: Techniques and Ideas Using Max, 6.

in Electronics 1 March (1960), 4.

399) =erel gl 1950

398) Joseph Licklider, “Man-Computer Symbiosis,
7]




AR wrgAel ohe oY FFAoRE AaR S5eta AZen e

g = e AF AS(AL Artificial Intelligence)S Zr3i Q17ke] A% 9
7 T T dFe A)ES AW FAEZAY HFHIT e S48 S

oty 2gar o= QI HEE AlAgA A& BHAAA rropd

Z9% RRolV|x sty oAU, AFEIF A7 HEHsL e 9 FE Holy

of thal wesl whgahs o] ohe Bt AAY F Qi AF e

A, TPE ekl B Qe o dsRom 20030 Q17 ot

o] otxo wel AFE FPg HbFRE = Q1 3 E W (synthetic performer)i03)
5 e A% HHog g2 AlEY AFste dFAe] dEes 2o Al

e wEel 257 imeta composer)Ql 71?7405)

2= AFA T Fope] At uwpdl wA7](Marvin Minsky, 1927 ~2016)

401) Rowe, Interactive Music Systems, 254.

295 AFH ok AN vl e x3o FaUstld JdHAHY 4 g
7}, IVMUnteractive Virtual Musicians) e W&3l71%= 3tk oo #3le] th&S Fx3}
Al Q.. Rowe, Machine Musicianship, 362.

402) o] =&o] WIEFAY 2003 FA 2087 AFHIE FAReER AR 309
Hech

403) Nicola Orio et al., “Score Following: State of the Art and New Developments,” 36.

404) 949 ¢ iﬂzo AL&3Fo] Zar S Sl ololuHAIVA, 2016)H 22 2 E 4 2FHA
T ZUZFAA HAHY el & #F AAS A whAl ENMagenta, 2016) 52 o 7F
Rov wmrp sy Aol FoHQl FAE ] YA e TleEAd Beko] Qs

405) Winkler, Composing Interactive Music: Techniques and Ideas Using Max, 21.
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o] oMol “Feot, mbg gl om|"(Music, Mind and Meaning, 1989)406)%&
A&t daATol QAo mpFo] oAl FEdwt JFea FyA ol

DAHQ FRe dwA £ Aol RAH Mpe] e o= AR @

$o9 Boh 2ol ANBY Hoh O% BPsn Lo 94 ge AAY nE 24
R Wee AT Utk A, e A8k oldel o\ elmdA T 2ol EAALA
RAeth AR, AE o5d 39
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et 4 37kelE, AF gopt JlvlelE el AFEe duwe 1 %o
vestel A%aA WMaE Aol AFEE 2 AW 20479 2o
FHAA o} 21N E FRoIA 2HARA AFE 9ol W

Ch whebA] 204 7] kel AlEREE QIE HE| B Fobe HFE A FAake] At

406) oldl disl] 1981YWH-E] oz el WHoe] ot Z9rt &3 WHS vy Lk
Marvin Minsky, “Music, Mind and Meaning,” 7he Music Machine, ed. Curtis Roads.
(Cambridge, Mass.: MIT Press, 1989).

407) Rowe, Interactive Music Systems, 207.

408) ‘7rzte) e w23 (Marshall McLuhan, 1911-1980)0] 2] w]tjo] o] oA mtjojr}
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o) HEH 4L AgFoEM BT AAxHE HEHEL fESE Ao

4. 7V&3 X (A Malleable Form)409

mgt @ A4AEe] vt 2dd dgiF R &AM (indeterminacy)2 ©1 2 A ol vl
st @ A4Ed Oist e TteAdE dojEr BEEHAAS S FHE A Wsks)
FOo2 Q3 5T F gl Z2A 2 W Ao E E7|sk=uA] A7

Nw A, AAA QA B AL AFoaH OZT

et

i
et
i
o
-
ki
¥°,
N

| Wel HFE Sotel A Adolrha

Ga3 gobd T2Z wEr] g BAsAY SdHe @ AES #FEo|

409)  TveHJA(malleable)olet=  ©ol=  FF  VPAHSN (variable,  changeable), ‘it
W (fexible)oleh= wolsh EGHT THEA A AR oJulE QP & Wi A Wt
wolth. drultie] e, wAZ WHW, el JE UL Sofe] RopH FF Lol A
om FAsAN QFE B We(hed @ Asyelet U AgHE Aow melr
ool el & o TesE o7 B
410) Winkler, Composing Interactive Music Techniques and Ideas Using Max, 28.
411) Winkler, Composing Interactive Music Techniques and Ideas Using Max, 29.
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Hbol $-AA o] o Fobs XA de ZoF dAute B d%Fs 7134

Aol A (John Cage)®l ‘=44 aela "¢-d4d FoF'3 o B (Earle
[e=]
=

Brown, 1926~2002)¢] ‘@™ 2412 Fo] Qh AolAY Aege= Ao &
ME At St ARe g A dFHomRY AE7] f8 ¢4
A3 2 oAl AAEe AFEE W BElRo] A9 Ao ofuf
B35t vt @4 QbollA b Abdel A w2 S AsEs AFA
ol At o FAolvt #A Tol 2HES HHTAY & HgE A=
= 29} B 2~ 7] (Witold Lutoslawski, 1913~1994)

ol Fopdld, HEE FE

o] ‘AlgtE Lo} 29415 18] LAY Zr (Alexander Calder, 1898~
1976)e] M=ol Wl flo] w2l wel Fei7t vAA He Rl o
e e 59-Wr5E-2vlEl (Roman Haubenstock-Ramati, 1919~1994)<]

A6 Fol Qrh. BRI SAMel ZAs] FA A Aol

b
=
Ou.;

412) &o] ‘dd FA'(open form)e 191590 =929 d& x99 skelEs] HEA
(Heinrich Wolfflin, 1864~1945)0] 2ul’d2=9] @3 Y2 (closed Horm)ell th3 Rref o] ojn
2 R A g% §5AS 7HeA AREe dojolt). SotdA e HHEHoR ZEe] FAT
AAE dehiE de Aw'e) ou 2 Agar

413) Winkler, Composing Interactive Music Techniques and Ideas Using Max, 30.

414) &elot Sofalea music)> #=17}7b 2Ee] Fdolu 7xE ve Al AFAUE A
Fobe AAelA AF AxE AdsE®

415) A8 G ollimited aleatoric music) S92 Z717F FAAHC &3 HAES ZF A
Ao Aol oy W AFAEo] AFE o uw e Ao APl TEE F
A7 24ES RolEh
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417) Winkler, Composing Interactive Music Techniques and Ideas Using Max, 31.
418) Winkler, Composing Interactive Music Techniques and Ideas Using Max, 31.
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419) Manovich, The Language of New Media, *|7
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olof et FARA B 7HA ZEe] o F ATEW tS Ao 94 A5
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ABSTRACT

A Study for Interactive Music and It’s New Paradigm

EunYang Kim
Department of Music (Musicology)

Graduate School of SungShin University

Interactive music appeared in the late 1960s in the flow of
electroacoustic music, and i1s a computer—based, real-time live performance
style of music that creates and plays at the same time, focusing on
human-computer interaction. As a result of the radical technological
advancement of the computer medium, it exhibits changes from the early
interactive music for the purpose of creating a new sound in the form of
multimedia interactive music that deal with images, video, and movement,
including sound, which gradually show aspects of convergent art. It is
influenced by the media characteristics of the technological medium
showing a distinctive paradigm of this age from a different point of view
from traditional music.

In this paper, the formation and development of interactive music from
the early 1900s to the early 2000s, which is the turning point of the digital
age, were examined by time in terms of developmental aspects of modern
technology media and the music history. This study also compared the

main aspects of the processing mechanism that shows the cycle of data in
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the interactive system and the proposed classification to classify the
interactive system in terms of function and purpose. Based on this, new
paradigms of interactive music were suggested based on major theories
related to media.

The new paradigms of interactive music, unlike the existing traditional
music concepts, present the vision of the future of music. As a central
point, media discussion is organically linked to other paradigms. Interaction
between human and computer, a core concept of interactive music, should
be able to develop a new conceptual system suitable for expressing the
media of computers and other new media to bring out the potential
expressiveness between a human performer who has escaped the physical
mechanism of the instrument and has obtained the freedom of the body
and a computer performer as an independent personality companion. In
addition, as human and computer are equal creators, they maintain a
balance of power, control and communication are shared in a symbiotic
state, the composer intentionally chooses to give opportunity to other
creators to participate in interactive music. At the same time, it shows the
difference from the existing concept of composition through the key of A
minor that enables interactive music to exist in infinite different versions.
In addition, it becomes a collection of events that introduce design concepts
commonly used in visual arts and technology, disperse the composer’s
creative rights, and collect and display multiple intellectuals in impromptu,
intuitive, and arbitrary ways. Also, bio-signals extend the music interface
In a way that expresses human unconsciousness and intuition, creating an

interactive creative environment in which untrained people can participate
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easily. Especially, machine musicality related to artificial intelligence
technology is deviated from the conventional idea of distinguishing between
human and machine. Interactive music shows the future vision of
interactive music by suggesting post-humanistic values to re-examine
human nature again by changing the human senses, cognition, and
environment according to the influences of computer media.

In short, the new paradigms of interactive music redefine computer
media as active media and creative media in response to the influence of
the rapidly changing technology media age, thereby showing the possibility
of deriving a new kind of expression and a new art genre. Through the
interaction between humans and computers, human beings explore their
essence again and newly establish the relationship between heterogeneous
beings by dismantling the existing dichotomy of mind and machine.
Interactive music 1s a living system that shows a dynamic process within
the value of this paradigm and it will be a unique art genre that creates

new artistic cycle.
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