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The present study is purposed to establish a systematic theory for user-friendly approach to the creation
of using a programming language using Csound. Csound is a world-wide computer music programming
language and a software synthesizer specialized lor prominent sound designers developed by Barry Vercoe
at the Media Laboratory in M.I.T. The introduction and the main body of this paper suggested as the
starting point of creating electronic music and tausical sound the time of combination of music with
natural sound or sound from specific media from the viewpoint of traditional Western music, and presents
a systematic method composed of the principle of the operation of Csound and hasic data samples.
Keywords: Csound, Music programming language, Musical Acoustics. Computer sound synthesis,
Computer music. Electronic music, Text based synthesizer.
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1) The orchestra (file extension: .org)
2) The score (fite exiension: .sco}

8 1. Csound?] TIC| T - @HAESYAZIN
Fig. 1. Formation of Csound file - orchestra/score.
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Orcheslra
File
Csound Sound Sound
Compiler File < Card = AMPc> Speaker
Score File
12 2. Csound] R2|

Fig. 2. Principle of Csound.

CsounderDof|A] Z} wAg QA% 4= Q=g A4 5t
o 27t (file extension}S ol§3te} AT} LA
H 7z} AE5L CsounderS %3l wavelt aiff Be| S
o] ¥sk= o) T} (audio file) HEl2 A4 2 5
Qe gojs HY AT Eojot HE ] A T
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Csound®]] AMEl= thRE9) Z=Eo] A4 ARH
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HE (argument)S 27T
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Mo} e o3 €, - daEjojol F &9
o]2 (the name of operation), ¢IESZ AMEE g
(value), O}E 52 ZA3F} (result)] gk

2A1E AE517] 3l Csound9lA] ARREl= A4ES
=)Ao Aedhz Wi difRe] FRE ey
olEat ol REZ|A BFoR Tiawolof Ak (3]

O 2AAER} (Orchestra)2] 4

Csound2] 2AI2Eet HHELE FAFE A B AXE

Output {Result} — Operation <« Ilnput

22 3. Ta(statement) &4
Fig. 3. Formation of statement.

ORCHESTRA

HEADER

BODY: INSTRUMENT(S)

I8 4. 2AIAER TEY P
Fig. 4. Formation of orchestra part.
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sk ZgEol =25 e g golgtn T 4 U,
ol 2A Y (header)F53t A7|E2 FTAEE Bl
{(body)R 802 37 Uk 4 Yok

HEADER

2AIAER} FH FE2 BE 97|58 (instruments
part) T} 2-83K= 479 7] 24Q) W< (variables) 2
AE|o] ko] QAIAEe BRo) 3 Al B2 7|
slojof et 3] HEE ohga) 22 AeE FAEY,
SAMeR 4789 wf-T-ER oA et

(® BODY: INSTRUMENT(S)

FTRe 4] okl Aojyhe ARSSIA|GH oY)
Hao gr} g3siy, BUH Are St ke
ZZAN2o] wet ct2=c}, BODY RE2 AAES
AR it B2 1 oo TMIelr] (virtual

Fomation :

v sr: sampling rate

v kr control rate

v ksmps: sr/kr ratio

v nchnis: number of output channels

Example :
v 5r=44100
v kr=4410
v ksmps=10
v nchnls=1 (£& 2)

O 5. YO G TEQ Tt off
Fig. 5. Generai formation and example of header part.

Formation :

instr

{Body of the instrument)

endin

Example :
instr 1

asig oscil 10000,220,1 A7), 7345, 3HANE
out asig 2 BALN)
endin

23 6. QAAED] HiT|o] T of
Fig. 6. Formation and example of crchestra body.

instrument)” 2 A0 Zb o] EEES A7
{score) 29 viojEle} Fubdsio] HF ALEE S
317) Qg U2 Aes A= I
Ao AAlellM  TrEelAE  AREEE  amplitude
10000, freq. 220hz (7}& ARCH 3t LELY W2 L)),
FPRs 18 FFZA7|e 4Ed, 2RES Uil
asig?] A Al *a"& asigZ} "audio” variableq]2 €]
ojgic}, (1-8]
© Z2 (statement)2] 4
QALERS] Aed thg Fold FAT Zo) 245
A o)Akl Bol (field) 2 FAIHCE
ALER} 9] Aol A 2h, A3, FRE Fo
Z} 2ol 248 8 Ajo]A (space) o] o2
uh e ofF A A (error)7} UAYSHA) QAT W
| (tab kep)E AHBSlel 7 2| TG FHHCE
i FHoE ES Yo 7 Aol Ak ol
(statement ficld)E A|Zbg oz ZH v A= A
of AT oA 28R} Hue] AHAY RGeS HI)
Soiaio], o] 7o) Heler| gigelct. Faug A
E (comment)h AMAZL 11 RS BRLHE aofd
T e FUoE F3 Ade] 24T T Fo B
(review)37]9]| g0l H¥S & + Us F70l
th, AWE T YDA A|FE220.8 AJAE|ojof Ho,
AR A9l olufet WY 52 By AFEE Q4
312 Fetc),
() Statement Syntax2] F+43
¥ Label field: ¥& 2P (statement label)& ARg-
Ao} A8 Aol
¥ Comments field: ZHE HL vlTx) qn|22
2 Agts]ofof Eloj, Aju)ZE ol ofwgh ¥
go gy BEet Qs Re
O Basic Statement2} A1
v Result field: A3 7|8 & (basic state—
ment)oll A AEsls AAE 9niske wlelols
(variable) 0|58 AAHTL wW|2|o}E9] 0]§-E
A9 quxte] zfpog ojfojd dubiug
{(alpha— numeric) FERZ THEojof H},

Y

° rlo i
&

Y

°
E

{© Operation and arguments®] 74: 2#go)d &

Label: result opcode  argumentl,argumeniZ,...; comments

32| 7. 2AAER} Ti20l M
Fig. 7. Formation of orchestra statement.
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ol EFHof Ak oNfHE (arguments) FE52
AUE 22 ofHE meW ¥ Y (infor-
mation)E E@Hof Hty oFHEE Ao()o] 23}
FEEe PN Fyio] Aol HHE Agshetl 2
ONFHE Alolofl= 8] E7Hblank space)}E EAHOR
9| obert,

@ £:39] (Score)9] P4

eAAERL WA ARo] HUdxE FHHSE

Functions®} Notes & $-202 o] Zct
® 7|% 7% (function statements): ¢)3= A3l 9o}
uel Zoj S Hol2 & (wave form)E o|&3t7)
a3 AT qhokol] AEE ATES OI%‘?J A3
= A30] GYdli o] )5 AR FE % UL
oh2 Ao Yot e (statement)-ﬁ— A $jo]
B ES AEd

(D Statement 2] 4

v f1: Function ID HIZ T3}

v 0. o] 7152 Ashghs dYAzhe it woF o
o] o}l 30)ghH o] 7|52 A3o] atglo] A
3% Zof Ay,

v 4096: o] flo]BE <o Q= Holg ARI=
(table size)S 'BFich ThA) USTH, folnEL
40967)9) 7)91AA {memory location)oj] HfH%
ok 71 29 AGAlE + 2 ALKES, b
cA 29) 20 AGAFE A < dot
(257, 513, 1025, 4097 ... 16777216)

v 10: f functions 9012 & A ¢ =&
2 vy F g ofgsfof Ak dEAR MY
2 Al 2%l (GEN routines)2 o|&sh= o9,
Zrzro] Al 2 (GEN routines)2 1!7-2] ID HE
£ 7H2 gt

SCORE

FUNCTIONS

NOTES

13 8. A0 HES} T
Fig. 8. Formation of score part.

f1 0 4006 10 1

32| 9. t statement2] O
Fig. 9. Example of f statement.
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9l rig. 89 elXlelAi:
£ 714 4 9k

(fundamental, second harmonic, third harmonic},

370e] Ajite] shzu )

all amp level=1,

® *E (M, notes): 2370 HUoA 9| ES 4
go Agez Hagt Zaoick, TR olre}
72 A A7E Y% ARG e R 2ol
Csoundoll A= AZkehA] ke 2ol &=8o] & Aot}
kst AA -gojol 2ol e} el BE AFo|
ol YRe L2 34, &9 o), 59 AF AT T
B2E AL AN gRed. XEEL W=
{(instrument statemenis, i statements)ol] 2J3} B4t

o, i 14S eAaEe} shlo] Qi AT 2SN

Agsto o7ES AT
III. Csound$ O3t ot T2 17wy
gloje] Hg

th2-g Csound E2IHY Qlo|E o|§3le] off2|

1~6 25 281 FHFH 3L AL doct.
1. AEZ3 FI9} (sampling rate)t) 44 1khz — CD

format

2, stereo type — 2395

<Example.orc>
sr = 44100 sampling rate, 44100hz
kr = 4410 ,control rate!)
ksmps = 10 .sr/kr2)
nchnls = 2 .stereo
instr ;beginning instr.
asig ascil 7500,440,1 play function? at A-
outs asig,asig .stereo out
endin end
Fig. 10. ORC D}
Fig. 10. ORC file.

2) opd22 ME7| clxids MEE uf £C CoiXls M9 £E Uit U
2 ey} =252 EH 2isht Falpol o) zopElc) oiE 89,
44100hze 0.00002=% M2 171y {&iX(A) |t

3} 1=mono, 2=stereo, 4=quadraphonic
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<Example sce>

:generate function number 1

f10 512 10 1 ;sine wave in 512-locations
:play one nole starting at time 0 and lasting 1 beat

i10 5

e ;end score

Fig. 11. SCO O}y
Fg. 11. SCO file.

3. amp 75008

4, A% &34 (tone pitch) — 7 A (440hz),
5 2M(tone color) — sine wave (pure tone)
6,

£2.9] Zoj(tone duration) — 5%

V.ZE

1950 2 el MPFHgSote] dgMes WY &
o}2 &k Hop= welr|&o] dgz AT EQ o] U St
old SRS Il g w2 AL o]F L Pt
AFAAY AFRRIEL BAL Aol AREE GAoluio] 93
e AgHE AFRE SRS TS0} Eo] AMAY
g Yake Ao SokgaRbs A & dv
Azelct,

B =82 Csound TG doje]l it LHd &
& A7 9 S0l sk& ofo|r|olE BAF7]o 24,
A7 oM 7|2 sy AN opet 3
M ARat ¢ Csound S0 Z2OW ojE 28
29183 AAAEE gA 2T + AeE AARE
o2 Y wF ANE Al Aot Hick

of =B& A2 A" 3% I W2 Csound
zZ2 3% oo qiFt Y2 o|EES TR AAIH2
2 wgsie gokst S ARbIE AHAs
Csound & 0|83l 122} 3he SoHSF AR Sl 42
29l 7jo|=elele AA|Ekazt itk
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