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FOREWORD

The I1liac Suite is a chronological record of
experiments carried out from September, 1955 to
November, 1956 to determine whether automatic high-
speed digital computers such as the I1liac, located at
the University of I11inois, can be used to generate
music subject only to general instructions derived
from logical compositional procedures. The Suite is
divided into four movements called Experiments I, 11,
111, and IV, which illustrate how various musical
problems were handled during this research. The musical
materials in the four movements were taken from a much
larger body of material by unbiased sampling procedures
so that a representative rather than a selectively
chosen musically superior group of results would be
included in the Suite. Thus, it is important to realize
when examining this score that our primary aim is not
the presentation of an aesthetic unity — a work of
art. This music is meant to be a research record - a
laboratory notebook.

Automatic high—speed digital computers operate in
principle much as do ordinary desk calculators, but
with certain significant differences. For example,
since a whole computing program is placed into a
computer prior to the actual process of composition,
delays due to human inspection of output during the
actual computation are eliminated. Moreover, automatic
digital computers have what is called a "conditional
transfer" process. In the Il1liac, this is a yes—or-no
choice operation to pemit the programming of decisions
which depend upon whether numbers bear positive or
negative signs. It is this operation used repeatedly
and sequentially, perhaps more than any other, that
permits programs to be written for the computer
expressing logical processes of musical composition.

We resolved the process of generating computer
music into two basic operations. Initially, the com
puter is instructed to propagate random integers
equated to notes of the musical scale, and also to
rhythmic patterns, dynamic effects, and playing
instructions such as arco, pizzicato, col legno, etc.
These random integers, generated at the rate of about
a thousand per second, are then subjected to arithme—
tic tests expressing various "rules" of composition.
Each random integer is screened through a series of
tests and either used or rejected depending upon the
rules in effect. If accepted, the integer is used to
build up a "composition® and stored in the computer
until the completed "composition" is ready to be
printed out. On the other hand, if it is rejected, a
new random integer is propagated and tested. This
process is repeated until a satisfactory note is found
or until"it becomes evident that no such note exists,
in which case part of the "composition" thus far com-
posed is automatically erased to allow a fresh start.

The contents of the I1liac Suite can be summarized
as follows, noting that the only "arranging" of the
music consisted of (a) the selection of formal struc-—
tures for the four movements, (b) the selection of
tempi, and (c) the transposition of all output for the
cello downwards one octave and for the violins upwards
one octave:

Google

I. Experiment One: Our first objective was to
generate a recognizable form of music to demonstrate
that the technical problem could be handled. We adapted
four-part first species counterpoint to this test
situation, since strict counterpoint is a logical
abstraction of many basic problems of musical compo-
sition. This movement consists of sequences of C major
cantus firmus settings. A limited number of strict
counterpoint rules were used to generate first cantus
firmi alone, then two-part settings and finally four-
part settings to illustrate how we progressed from
monody to polyphony. The settings, from 3 to 12 notes
long, were assigned to the four instruments by means
of a four-number random integer table generated by the
I11iac. Dynamics were also determined by means of this
same table.

Il. Experiment Two: The counterpoint program was
rewritten to add virtually all the remaining rules of
counterpoint. To gain experience with the special
problem of cadences, the cadence formula of strict
counterpoint was liberalized to permit V- | and 11l -
| cadences as well as Vilg — |. This movement is a
sequence of musical phrases starting with completely
random white-notemusic and with each pair of phrases
that is played, counterpoint rules are added until at
the end of the movement all the rules are in operation.

Ili. Experiment Three: This a record of how the
problems of rhythm, dynamics and playing instructions
were treated. Chromatic writing, at first purely ran-
dom and subsequently controlled by some simple rules of
composition, is superimposed upon the basic rhythm,
dynamics and playing instructions output. This movement
is an elementary example of how a computer can be used
to produce new tonal effects as opposed to the imita-
tion of known musical styles. The movement concludes
with an illustration of how the computer can be used to
generate twelve-tone rows and similar materials.

IV, Experiment Four: This movement consists of
examples of "Markoff Chain music®" in which successive
note selection depends upon probability functions com-
puted from tables derived from the overtone series and
from consideration of vertical interval lengths. These
probability functions also depend upon the relationship
of successive melodic intervals both to one another and
to the tonal center of the movement, which is C. We
have attempted here to generalize in a simple way the
dependence of melodic profile upon successive note
relationships and upon longer range functions which
define a species of tonality. Finally, the coda is
included as an example of a simple closed structure
generated by the computer. This coda is a generalized
| = IV -V - | cadence developed from abstract proba-
bility formulations.

The technical details of this research and a more
complete explanation of the contents of the suite are
being published elsewhere.

L. A. Hiller, Jr.
L. M. Isaacson



ILLIAC SUITE FOR STRING QUARTET
I. EXPERIMENT NO.|

L.A.HILLER,JR. AND L.M. ISAACSON
e fe, 2

s S N Y

FHe

VIOLIN | Xk * i H =
P p4 ¥
VIOLIN 1l F == SE=°E. =
¥ p*
VIOLA == e =5 ey = Ere ST s e
] £ |°
rea —+ ﬁTf
CELLO T oy
P p

(A)

R pdea, o 53 ”}';"}"_'"‘5

v e 13 }
y - r - ¥ 1 : -
1 -
s P 2 £
T T 3 1 =
o — i — - ) ——k
= e . &
& T 1 1
fel, 0
1
e e e >—1 a—
-  —— = ———
: = = _—— =
57) \ & o
o
Vo s
¥ T w
t

RN

P
M| e/t

N
Hiw
N

J >
T T { P 11t
3 T f e — e i o
T — o o s &
> ——— i i o <
F °
60 2 .
A ® a_ g"
—f —
Tt _t 1 =
i
i D
L4 o ry o p P
v >t T r : —t
== ;2 e e e e
T ¥Xe 7 — o o i s —
L o . D i s o | T
9 Py +
= > = = 1+ t
= a3 - i e e i i e 3 = +
e S e gty o
1 . =& i S
\ ¥ 3

s
-

4
(1

L

»
L
E
Ind
11\
3
\d

(B) TPY £

Ef fep £}

1)
-—h

i F <o
&N
L
o

. —— T + T

o e e e e = ¥ T e = i

T — —— I st gt H i

¥ e mme e & g togiae
F | JEEE A gr e

COPYRIGHT 1987 BY NEW MUSIC EDITION

IONAL COPYRIGHT MADENU.S.A.
ALL RIGHTS RESERVED.

Google



e Bt

ale

£

2, 2

) ek

,H 8 t.,.
ﬁ 1od | % 1 h “« 1]
i ait | | ] |
. 8y
M il M il s [Wis 8
N ol D . m m o
I
M M .1 #’ Ioid . uL“
(4 1 1 | 2!. ...“..v
I 2 1L " il
m ® &= n f s .L. .. T
™ M He o H Hy
i i A Ha |
3 -|| " - 11 1 a8 11
Wd Lin o ...H 117y ‘.u | It dl r.if |
"-“ 1 | g 44 Hie < |
i M I ﬁ i G,m i !
g o [N b S T | 4= | Ml
I M H 1 It
i il S &R Eg. .r.f i m ollllle )
N T I
S |
i i S [Rig § i
o H o § v ol ¢
hil il i S n i i
Y ih
ii by Il M | | R
Y N il - g T bl . I.
N .r? o ] ..“ﬂ " 1y " TIH
L i Wil |es N L] W u Bty |
R ; "ila R H
.".“ .“”D @ w. m. ha - I Sl sy 1
.ﬁ. 1 ] P 1 {8 A’..
i r m™ {
U 1..7 i .r, H.i T o H
s I 'F. iy e il f M N
i iy i [t i\
L 1N Y ol 1l e Hhe
fu.u ! ...“f ‘.m.. uwﬂ .u- HHe | N Ll _....IL
W I H il ne
.u, fig LI i _u“w ._.4 R R o0
[ H m N .Lu-+ LT,T L) Hotg | m
. R 1 N " | -l ] 0
e &« il s 11“. e (Vi t
..”. oy Nl e M i 5 --?‘—l
ihi i MR ...m_... § Ay - J |
O n”-f o Aot b Ho 1 - v'||
N 'I ]
E“ I 4 i Hi kg R
L 4 uu. | 1) Il N
o} H Hy
m b1 4 HH [ H "1l
e ah+ wils i L in HT® )
Ihits) o .“, ! ../ .EHA 3 !
W J r m \ p .fv A
4
sl | | e - -
m“\ 1.




» 1\
1 hy ™
.
N ||[TT0e
XL ]
N il T
LA
E il o
- THR

L M M- il
L1 ML T e
\ 1. m 11J
J e [ i,
" e i ,..v
4 A i, T
4 N 14 m
<+ oL R | I8
o ™ ) il.
HY U
94 TT$| 1, )
-
W o N |8 [N
—
N \ o
! il
N I
[ 11 It
F. i
L
e
\l e
1. e
[ 18 ™ )
[ )
18 IR
" Tk
N 11,
L1 T

5=

%

e 2L E

~

. 1l
i Hie
ol .
Hy
L o
N .
o4 A
N
oy H
o 4 N L)
S ¥ .
. I,
R Iy
(MY T,
i H
I, 1

o« #_ b u‘v
H s HH
o n ™ 1
Wl Mike || N “
\
» " 1 1t
L1 1 ™
N < 1 N
N . ™
[ VI Y .l
R e s T o
R e ] i
ol &l L .
Lt L il Wu N
o o [ il
1 n L Hy
1 H ! HA
O N ™
e [0 i, (M
= I 1 1
< | MY el
Loy L\ N -
WT.. m .. Aoy m Iy m
». »
) iy
4 . \
o o
illlds | IE™Y
i 1,
¢ 1
" 1l
ol R TN

1

L 1

N4 i

o T

N I
“H e
[ 114 TN«

\
Hay

AAOF? 'F#

» N 1
» N I
N My, ¢ Il
4 'y
1 ™ 4
‘, R B 1 - ™
ng o ' 1.
I 1 T
i T e "
H L1 | IU i
N | el o
NL &l N
o4 Q| e
HH | g Hem T oo ™
0
™ n | ™
1 e T R
v
il L1 n. "
™ 1l T
(VIR i T N
N N L1 T
y 10 nL Rl
. A N
N CTTR 11 (1)
i me & N
N N «4 N
™ [ \
ny Nl . ITH
MH A T '
f | f..- M4
" U [ 1Y 4
N LTIy _1..
b oy O |y Bl TN
e b g 1
i N o il
10 \ B |
™ R L 11
AU || «4H
Ul lem $HH|wm | ™
fe T A byt
i Il U H
n <

"

e e 11 1
™ AH I,
W ol i

Nl n 1) »

| $HH 11 3R
ol N TN 1
He .:.‘ "
HY QL ™ 1
-I' ‘- 4
s IR bRy
Nl te i i

N 1 JE 1
n M|l
1"l m™ &4 mny

(' MmN -

ml ﬁ N L
oL i ?.4 1)
" T Mt
N ol M ™
T N ™™ N
il N h "

N1 S NL N
L N \ 3

T < o o
'y \ 5% N e
N e oL TN
R osH| T

Qy ol 18 "
1 N T

& N o N

L1 N i~
1T 1T Qi
VI 1T 18

2] 4l Nl T

Hg g g | oy
e S ol TN

me s i "

1) N1 1l. M

ol ol

I u " .i

MM $H i ™

4 N ™

< < 5

Google



(F)

r!_
[T
Hin
e
H
q
Mo sl T
el M el 1
R R $l i
4wl T
LV 1IN MR
T 1l TiL)
NI o1 y
] e
§

Herd | 4.4 "
1 H H
n 1 1]
\ (Ml N
Bl N |18

n b

ol I
i R

Lt I
i n
W

4 o
N TN
aai g 1
Hiu Y
N T

-r-. IJ-

T
1—

1
o a—
™

ﬁ.. TR 1
o 1, L)
aliit {me | s
o i, ML
i
[T NN
ol
T my [T
RS (I LG
"
N .l il
T™ L L T
™ I Il
e [ 1§ il
q4 N
™ [ ol
L L
R A i

Py

ﬁ )
N TN
QY T 1
o] H e
o« HHY ....7
[ 18 L 1) ™ e
N MY
N 1 L. TN
ol a 1 e
N ™™ Il
Ly N
[ 195
N M
Hy
™ \ I8
. i,
L 10y Il
L N
6 [ N
N [\h
(1 ol e
ol el .
N e \ N
LI Th .l
N L 18
e (el TN
il He ol e
LR N \ o8
aﬂ. il ol e
L 11} e el
i o
Nl i A
L1 m o Il
ol T w4 It
(111 e
) H
o ™ %4
N M b
Hay 2 I "
N N .
MH N i, N
1/ 1 H i
q L e

Iy
I 1\
L
! m H
e [
e
m™ e

1 H
| I
M T <+
f ™ N \ 8
L1 N i
m e
2 T TV 4

)
nm

IR

I in .

Hi e N

N e I
iy He He
! ™ -
B ol .;xT
tHe) ey

M -’

e 41.1

Google



II.

EXPERIMENT NO.2
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