BHRLEF SRR E
IPSJ SIG Technical Report

\\__

I:lI:ll:l

Vo0l.2019-MUS-123 No.17
Vol.2019-SLP-127 No.17
2019/6/22

Y—RO— RZZFEELIEZ,. h

%%ﬁ%j— 7°) ‘j _)1/0)$§1L.\

UNGERPIRiR)

ok — )

BE: AR CIESER IO IV IEBEDY — A 01— RE2FROBES2 R TR L LTI, T
MR > TIRET DY -V, ZTOEOOER TS5 I VI EE L HFREAZIEELT S, 2000 £57]

BEBE Lo v a—Z—0MWEEDm B2 EW,
TR B, 2)

1) Hin 53> TV ECOEVKMAT =L E2FEL
BB E KL NV OSFEIKGFE TR TE S, 3) a— N2 Y TLRA LTHE
MZCTHBERN LRI TE S, BT 07 I IV 7RBENESE L TE2, BIETIE

DI

I—F 4 VIEREEAVWTRE VY AIa—Vy 7 RERT 5% XY N Algorave ;ﬁbﬂéi5\ hE

TOERNZEEZIT TR, K2

TETW5, KAWTRINSOFERZEF 2., &5

—%%ngf%gﬁinﬁi‘yﬁﬁﬁﬁﬁbm5;5mmo
TRy I IVIEEOHREE LTHE

EOMEE DPD

PRI BORMLAT Y THICERTE L SFOLEMIIOVWTHRM L, TDEFEROEZRRT 5,

ToMoYA MATSUURA!®®)

1. ELC®IC

SH, ¥EE2EFETS ok 20hTca Y-k —%
WA Z EIFHEMIZR>TWS, iz ffEdTsZ
SEEMOBRERE Iy bR —LT B ODESUE
T, BEEMEZZDERP IV 2 —X—DT BT
LMMZEoTEEINTWS, 25 LAY Ea—&X—LET
EEERTEZTFEOFT, TR LAZTm o300
SEEMALTEEZERKT 220D FiELVH 5,

ZDHDERETRFERLZE DL LTI Max*, Pure-
data*?, SuperCollider*37s & 232515 5 41, 2000 F LA 1%
ChucK[1] ® & 5 (2 Ffiir 58 > 7V F TOIEWKFHE A —
NERZRZDED, Faust D LD IZHERFENEZ C 7Y
DKL NV O SFEITKGFETICHRTESZ LD 2] £72
ChucK * Extempore[3] D& 5123 —F%2 U TIVXA LT
BEMATEHFEERAN MR TE B SFENEE LT
W%, Dannenberg 132 5 L7z FEDZFRE IO s I3 7

b UM R RS LR
Graduation School of Design, Kyushu University
2 JUNREE AN oA sk
Faculty of Design, Kyushu University
2) me@matsuuratomoya.com
") jo@jp.org
*1 https://cycling74.com/products/max-features
*2 http://puredata.info
*3 https://supercollider.github.io/

(© 2019 Information Processing Society of Japan

KAzUHIRO JO?2:P)

SHEORBEEZWEL 2 5 DFEE LT,

1. MIDI / — h®D & S 2R A AN BN IC 8T 2 1
Ny MU E | FEESO &S ICER S —E R
THRETHUH L 2HAE L TR TE 5 55

2. EVa—IHHNMER (AT — M) 2EFTEE5RT
0J9 IV ETFIVOARERMTIZARED, N
B AT RETDONRNTA—ZDB ARSI TERENDH
BHIOETFTNVDHNT — XUBL L UTIXHALDRR
(PRSP TRV B

3. UTNERALIEAT BEMRETR T 0TS LDONER
REZEBIZOP DR TSBHTE 2B LD
e

EEIFTWS [4],

Z s OFEEIZ Dannenberg ARG THEREDO 71057
IV TO TS I D& S I BEARBR D
CHEZZETIENERVWOTIRZL, HIHMEIEx%
HIRTNIEWITRNWE WIEWDRH B 2R B XS,
ZHZHHEHE VS KHEIZR - TET 55 D2 AT
V—Z232— KW REREDIZHIRT 20 WA
MRiE DDA EEZONG, V2L, BRS
OJZIVJSEDY—AOA—RHPEEDL DS ICHRDEF
EOBEEDIY P T REDMEEERF OENRD OIS,

MmO, HEEEELLZOOERL LT, EEITOIs/I73I v



BHRLEF SRR E
IPSJ SIG Technical Report

SHEFEICHF LV ERRF O ZHETE S L5,
HBLRZEV1—IHIPREFEOEERREATICLTES
N2 hy T VRNLBEBETIEIELS. TOEEOHTHR b
LT Y THICERETCEDLDICTBRETH S, Max ®
SuperCollider X Z DRUZBWT, FIZIE, 71 VR —%F%
VU= R—REDEARNGEA T 2 MR CH+E LD
BLRNVDOEFETHRINTED, Max ETENEIKE W
LTV Z TRV, EEUEOMEEEZ D
IRV ARV EFETEHART B ZIFEFTIEH S D, Faust
%> Kronos[5] 28 LLVM[6] Ny 7 TV REHWSZ & T, VU
TNEA LTEERESUMZ I NIV TERITTET
WBESIT, N7 4=V AERHANTEAREY 2 — V2
SHTERT I EREIISHTIREBM/NS S RoT WS &

Oul

Huh T
>\1v
N

2O U7z, BROWEEDNVPTL, DKL T Y T
%ti%bﬁﬁﬁé§%®%ﬁWthm\%%iuﬁii
JEB/BPOEAM LRI UTHRBZES E WS 7 70—

9"75‘%50 Chronic[7] &BI#EL 70 25 I 7'F5E OCaml
ETCHEREREST-DD I AT 51V T, event,vec,ivec &
WS 3TEMEORMMEGEEERTIVA NI IR ERL, &5
ZZENS ZHAGOEZEEZERL TWL Z & THEMERI
Mi&EE2RHTHZ LN TES, Uh URHE LIRS —
WKIEHETE2ARYMNOEEREEZRTZLITH L, ¥
FOT—REEE AT 5 FHE 5, BHE S FEOENNIC
HoZbDLR>TVWEAIZ, HRI—F—& U THFRESK
DEOIRTaTIIVIZOEDEEME LTWRWAR
RUE U 72 X HE S E A,
&SRB Z R A EF L, TROEEEZRTHIC
HRABWEZHFLWER IO I I VT REOREET
5. EARIIZIL, Dannenberg O 1. 2. DfEPRFEE LT
STOEBITH U TR Lo BISRE NI 32 ¢
T, WM EER I e X b &R T N N DAL
HAEHAGLCHRTE, OV —RAa2—-FoHhDTF—2H
EEMEOSME X DI T A SR Ta S5 I VSR
RRETS, F7-. 3 ICHT AL LT, GUIT
ZFOTUATIIVIEEDY —Aa— KOEEEBRERIC
KU, 2OTFAPNENAMIRENTELLT 1+ X—
ThI T AR DED L WS BRERIRET B,
PARARTIZ, $RET LY —ILO2kotshtzn 7
Oso IV IEEORTHR®BE KT, BRI LURMEE
X 2 BEBED R & MRS 5,
2. REXITZHV—ILOHE
RBETZYV-VLOMEIK 1DEOREDTHB, V—
23— RNiFayv A 5 —TRHid ., A —7F 1 2% MIDI
REDEEEHNTE, TTAX=Y T NIZTIEV—A

a— FZFHARAA, TOWEEEZ TR, £72 GUL ZHWTHR
922 TESL, ZOMHMAIIZIE Chugh 5 D Sketch-

(© 2019 Information Processing Society of Japan

=W N =

= w M) =

Vo0l.2019-MUS-123 No.17
Vol.2019-SLP-127 No.17
2019/6/22

1 RET DY —NVOEEKOMEERL X

n-Sketch &\ X7 X —@igz 707 L XAV b -
YoVal—YaryRAE»PS#BETSY 7MY T T
W5 1T W % Bidirectional Programming([8], [9] &5
FHEE2ZZIIHRT LI FETH D, FEMBETDO L & —
7 = — A% Digital Audio Workstation(DAW) ¥V 7 + 7 =
TOESITEPSAIZKHEARRIND IS hbD%E
R=ZIZLTWBH, V—AT— ROFHEY — LS
ZLBHHET, FERNICHEUEREFERTHEIRIES M VX —
Tx—AERFOLT 4 X—EHVWTHHEE. U Iy s AN
TELL Vo ARENEZHLRT 5 LN TE S,

2.1 ZEHIIHT 2RO
RETLZZFEOTTRETOEEIZH L TeDHE A IZH
MO EZ NI R Z ENTE S, FIBHRIZIE [
EHAWTCHMOYBAZ2EETE 5, REIZAESR, #HX
NI LTEEEETE S (X 2),

somevar = 1@2.5[second]

somearray = [5,10,23,2]@1[second]
somenumber = 2
someapp = somefun(somevar)@2[second]

F-EEONBEIZAA NI LI EETES,

somevar_multitime =102.5[second]@5.5[second]
somevar_multitime =1@[2.5,5.5] [second] //& W

oz, oMM Ot T EETE B,
Z 1% Haskell DER Y 2 D EEESEZIZLTED,
B E NS Z L TRIBIZHREZ2 L2 2B TE 5,
F—=T 4 KD &5 h—EMRE TSI T—XIZInzH
WTEETDHIENTE S,

240[1..]

readwav ("sample.wav")@[1.

somevar_sequence =

somefile = .]J[samplel

2.2 B¥EREHEOEE
P2 X - 22 BEICERA ST 5, ZDEH
U7-BBIC R 2 L2 Z & LRI IR 5,

102 .5[second]
incl(x) = x+1
// incl(1)e2.5% A U Z &

incl (somevariable)

somevar =

*4  https://en.wikibooks.org/wiki/Haskell /Lists_IT#Infinite_Lists




1 T S

© ® N o

11

BHRLEF SRR E
IPSJ SIG Technical Report

QPN EUE call DFIEE LCiMiichd &, 2D
RAIVIILEFEINEDTIIRL AT V2 —F —IZFETF
TBERAIVITEFRIND,

FZIX, MIDI / — hD X528 F b D& i&bH D
B, JRREWVWS 3 DDNRTA =R —2EDF— X RO
FOCEHETE S (BHbD/-d, FOWMIIZOVWTIEE
W3 2),

mynote = 78@[1.2,3.6]

DT —RENHT ZEE LT noteOn & noteOff &
WO BBEREEE Z 5,

// WL 20 T K AT
noteOn (note, instrument) = {
set (instrument.gain,1)
set (instrument .pitch,note)
//noteld BB o Tlx1.228 M T X N,
Hbh b
call(note0ff (note))
}

note0ff (note,instrument) = {

7803.6& L T

set (instrument.gain,0)
}

call(noteOn(mynote ,myinstrument))

Z DI, noteOn BIBUKIERH 1.2 DRHZFE TN, 2D
AN Tl mynote (X518 note & L THibN S & ZiZ@1.2
HELVT 78@3.6 £ 72 D, Hi721Z noteOff BIBUZIEI N5,

Z O—# DYl Extempore @ Temporal Recursion([3],
p83) WS avv S hEFHIZLTWA, Temporal Recur-
sion (XN T (callback K[ BEE) Z2POHd L8
U7 MBI AR ST IS A5 Y a—5 — 128K T
5HDT, ﬁ%?‘éﬁgﬁﬁﬁ’%@'}%ﬂmlﬂ?ﬁﬁ'ﬂ“i & T,
W Z X — A CTRRIC T T 2 & 5 hifE2idk TE 5,

Temporal Recursion i callback &\ 5 BIEUZRIZIEC
H R 2 W TWnd, —ATIRET 5FIETI call
BA#IZ I3 D Id noteOff ZL‘O(?Z@TSEV??: FTTHH, WD
FEITIND 0TI 4 DEIEERITAFE U 72 IRFIC & > Tk
5, ZORMKITEL D HEROMEDTRIZE T oFHE L
T—YDONBEEREICT D N TE LR E D,

3. BHYIC

AFRTIEER IO IV T ZEOMEL LU THEROMN
EEDPODRTL, PORINLT Y THICEHZTE S S
DORBEMEERAR I ET, V—A3— REHELED L 5120,
%z GUI Z HWTEET 2 Y — VO Z R 72, I
2T, TOWBERAEHIIN LU TR %NS T2 5
EREUZ, KY - VIEREFREOMMBRETH D, 5%
FEAR D MR PR DO Fh R & DT IL &\ - 72 3E % B 5
AMZLTWVWL,

a7 I V7RV EEREIXES, Algorave[10]
DEIBREVAI2—=TVwIhaA—-—T 1 VI THERDL

(© 2019 Information Processing Society of Japan

Vo0l.2019-MUS-123 No.17
Vol.2019-SLP-127 No.17
2019/6/22

512, R¥as—FHfbe 0B L2238 H 5, Tidal-

Cycles DY) ALNRR—=VHERD X 512, ﬁ)é?ﬁﬁlﬁff)lx
WWHHELUZEEH B L TWS, —HTHIRRY 25—

HOHEDH LN E 7> T 5 Digital Audio Workstation
V7 Y x7 (DAW) &, Ableton Live @ H1T Max A3
FT &% Max for Live[ll] . Reaper OLREERE % fEN
% ReaScript[12]. Ardour @ Lua Scripting[13] 7% & fIkoRH%
RRLLTTRsIIVIREZABL TV LDREH L L
W, BIZIEEEORGED LA BN B4 0K L P54
N Vo2 s IV INREZERERRT L%
AHRICUTESNT WA H DI, mFDORIUTITRS
ENRDHBLZS A5,

YV —23— REHKED LS IZH W, e GUI Tk
T2V 70 TRTRTI IRV ERERE LR

Yad—FRREDOI SR BEE LIZR 5 aReM: 2 fed T
W5,
4. BiEE

AIFZED—ERIZ. HAZAHRBSBAE - & T (A)
RA TV ZOVEARED % LA 3 HEE OREEE [1TH04772]
D% ZITEBE N,

SE X

[1] Wang, G., Cook, P. and Misra, A.: Designing and Imple-
menting the ChucK Programming Language, Proceed-
ings of the International Computer Music Conference
(2005).

[2] Orlarey, Y., Fober, D. and Letz, S.: Syntactical and se-
mantical aspects of Faust, Soft Computing, Vol. 8, No. 9,
pp. 623-632 (online), DOI: 10.1007/s00500-004-0388-1
(2004).

[3] Sorensen, A. C.: Extempore: The design, implementa-
tion and application of a cyber-physical programming
language, Phd thesis, The Australian National Univer-
sity (2018).

[4] Dannenberg, R. B.: Languages for Computer Music,
Frontiers in Digital Humanities, Vol. 5, p. 26 (online),
DOTI: 10.3389/fdigh.2018.00026 (2018).

[5] Norilo, V.: Kronos: A Declarative Metaprogram-
ming Language for Digital Signal Processing, Com-
puter Music Journal, Vol. 39, pp. 30-48 (online), DOI:
10.1162/COMJ_a_00330 (2015).

[6] Lattner, C. and Adve, V.: LLVM: a compilation frame-
work for lifelong program analysis transformation, In-
ternational Symposium on Code Generation and Opti-
mization, 2004. CGO 2004., pp. 75-86 (online), DOI:
10.1109/CG0.2004.1281665 (2004).

[7] Brandt, E.: Temporal type constructors for computer
music programming, Phd thesis, School of Computer Sci-
ence, Carnegie Mellon University (2002).

[8] Hempel, B. and Chugh, R.: Semi-Automated SVG Pro-
gramming via Direct Manipulation, Proceedings of the
29th Annual Symposium on User Interface Software
and Technology, UIST ’16, New York, NY, USA, ACM,
pp. 379-390 (online), DOI: 10.1145/2984511.2984575
(2016).



BHRLEF SRR E
IPSJ SIG Technical Report

(9]

(10]

(1]

(12]

Mayer, M., Kuncak, V. and Chugh, R.: Bidirectional
Evaluation with Direct Manipulation, Proc. ACM Pro-
gram. Lang., Vol. 2, No. OOPSLA, pp. 127:1-127:28 (on-
line), DOI: 10.1145/3276497 (2018).

Collins, N. and McLean, A.. Algorave: A Sur-
vey of the History, Aesthetics and Technology of
Live Performance of Algorithmic Electronic Dance
Music, Proceedings of the International Confer-
ence on New Interfaces for Musical Fxpression,
London, United Kingdom, Goldsmiths, University
of London, pp. 355-358 (online), available from

(http://www.nime.org/proceedings/2014 /nime2014_426.pdf)

(2014).

Ableton: Max  for  Live, available  from
(https:/ /www.ableton.com/ja/live/max-for-live/)
(2019). accessed on 2019-05-27.

REAPER: ReaScript, available from
(https://www.reaper.fm/sdk/reascript/reascript.php)
(2019). accessed on 2019-05-27.

Ardour: Lua Scripting — The Ardour Manual, available
from (http://manual.ardour.org/lua-scripting/).  ac-
cessed on 2019-05-27.

(© 2019 Information Processing Society of Japan

Vo0l.2019-MUS-123 No.17
Vol.2019-SLP-127 No.17
2019/6/22



