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COMPUTERISED SYSTEM OF MUSICAL PRODUCTICHN

Glenn Stiglic



{1)

Pure music is the end result of a multiple step
procedure which, until only recently, was entirely completed
by human hands, which at times is a slow and tedious task..
These steps which transform the spark of inspiration into
an actual piece of music are often mechanical in nature,
and can be outlined in an occurrance of events
(1) Realisation of musical ideas, {Thoughts transfomed
to a visable, workabhle score.

{2) Manipulation of an idea by voice texture, variation,
and timbres.
(3" Manuscript of final composition.
{4) Performance of composition,

3teps 1-3 are the time consuming mechanics of
composing, that make step 4 possible. Step 4 is perhaps
the most important, for thiz is the end result of the
work, where the composition recleves it’s final test,
and actual perception of music can occur, And more often
than net, musical compositions never reach this step,
due to problems of lack of performers to interpret, or
lack of proeper instrumentation.

Thus. the need for a system to aid this process
of creating and performing music- one which utilises
machines to efficiently and quiekly perform tasks which
human hands of the past slowly execute. These machines are
computers, capable of speeding the compositional process,

perferming the music, and expanding the musical field .
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Figure 1 graphs the compo=itional process, and
presents the areas where computers can aide in this process,
The system design for this task should be able to perform
with as few limitations a=s possible, for music is a field
that has no limitaiiun. With this in mind, a system will
be presented that can function within the areas specified
on the graph, inviting technology to ald these areas.

1. COMPUTER A3 COMFPOSITIONAL AID

musical reallisatlion

Musical inspiration should be realised as quickly
and easily as possible. This means the idea should be
quickly transformed to 2 wisable, workable object. computer

aid here would be that of an interpreter of frequency

presented by an interface of the mind and the computer.
This interface could be a keyboard or any other instrument
or ocillating deviece the composer wishes to use to present

his ideas to the computer.

-3 e e FTES&-MJ'Emr\
‘ iwﬁ eedon, | P E%_L I

fig., 2

Ideally, the interface could be plugged into a
system programed to interpret pitehes played inte 1t into
a vizual languge of musical neotation, This visual notation
could be displayed on a screen capable of displaying up
to 3 seperate voices. This presentation shoukd not only
diplay the represent notes, but alse it's rhythmic duration

in relation to other notes presented.
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_optical display

The display would be usrd te present portaéons of
the composition belng developed. Thezse portions could
be identifyed as SECTIONS, and further subdivided into
smaller units called FRAMES. This would allow for ease
in future recall of desired portions of the composition,

The keyboard (piteh producer} would specify to the
gcomputer the voice wished to be displayed, be it voicge
1, 2 or -3, or any combination of the theree. The volice
would then be presented on one of three stalfs on the
display. Cectave identification would be realised by re-
presenative colorsy black for the lowest octave specifyed,
red for the next, and so forth., These colaors would be
used in the particular language the computer used; r G

would be the note G in the red octave,

i ! |

L4 4 T LAy i |
FE Ly _'=.|r LY el v

1 — ]
| I

| E ' =

1
3

& — 1

A T |
T TEE
fig. 3 optical display

The clef would be an optional note range specified

before pitch input. this would prevent notes running off

the elef, crowding the display screen.

3 4]
or 3
s [ }

fig, &
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Note the top voice in figure 3. While= voices 2
and 3 display pitches presented witin an equal temperamsnt
octave, voice 1 shows a display of an gcillator input,
which would be an option of the display system. This linear
display alsoc uses the coloer octave system.. The displayed
voice in fig. 3 is alternating between two octaves in
frames 1-4.

The size of the screen is another factor to consider.
For mere section display, the screen need not be too
large. But the screen should be large enough to display
more than one section of the composition similtaneously,
so that other sections of the plece stored in memary
could be called for comparison, on & smaller scale.

storage of sectlons

When a section has been satifactorally developed,
it should be easily plaged in memory of the computer .,
which, when the need for future referance or manipulation
arises, it can be easily recalled. Fach section would
be assigned a call number, and would be coded in memory
via a master computer keyboard. This procedure shedld
contain as few steps as possible, without the need of
computer cards. The computer would be programmed to
convert a displayed section of musical netes to an
alphanumeric language, and place in memory, all with the
flip of & switch on the master keybcard; and recalled

to display just as easily.
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The Master Keyboard and Screen

Access to the system and communication procedures
would be accomplished through a master computer kKeyboard,
which would alsc have a screen for printing commands.

The keyboard would be used for calling sections, memory
functions, and used in conjunction with the optiecal display

for score and instrumental manipulation.

Fig. 5
magter

keyboard

Various language systems for differant functions
would n2ed to be developed for differant preoecedures within

the sy=tem.

Fanipulation of 3core

Fdit Funetion

An important aspect of a compositional system
is easy access and manipulation of sections of the score
stored in memory. By manipulation, we are spaaking ofi
1) EDIT- elimination of specific notes or sections
2) ADD- addition of new material in a given section
3) JOIN~ combining twe or more sections in sequence wit
ane another

4} IN3- instrumental EDIT fuonction{sse next section)
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Editing procedures would inwvolve usage of both
screens similtaneously-~ commeands being issued through
the master keyboard, while sections being manipulated
would be displayed on the optical display unit. Te desecribe
the edit funetion and a computer conversation, we will edit

a given section (figure 6)

T T . —
P{ e I — — ] fig. 6 } g
c j : I ‘ - ‘-l

aj (b I

T T TR

'
1
i
1 i 1
\-w— ! : J L L

We want to change the last two notes of frame three

l
|
i
| i
I
[
i

and the first note of frame four from the ariginal section
to a € pedal note in a lower octave. The conversation on
a;e master keyboard would read as follows:

1 3EQ- 15

2 FRAME- 3

3 EDIT- CLEAR FR

4 ADD- (b) C

bi FRAME- 4

(Z2XEDIT- C
3 ADD- (b)) C{8)

STORE
Step 3 cleared the entire frame with a CLEAR command,
and figure b displays the completed edit, which is now

prepared to go back in memory, with the command 'STORE',
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(note- symbols next to notes show the need of a language

to describe note values in time, duration, and octave,

but the glven symbols are thecetieal in nature, and do

not represent any language developed for this system.)

The functions of ADD and JCIN would be executed in a similar
manner ol conversation through differant command specif-
cations.These procedures are importaant steps in composition
and with easy recall and manipulation, computerised

systems wnulﬁ allow for ease and speed in these areas,

Instrumentation

With a rough draft of a composition stered in .
memory, we are ﬁaw ready to begin with procedures involving
deasired timbre for given voices. With a section of the
compesition on display, we can assipn a n instrumentation
by a preconcleved code next to the wvoice, which will
continue until a new timbre is desired. This code would
contain information specifying the instrument rerforming
the voice, and a2 patch code for the desired timbre, This
information would be stored in a memory 'B' in the
computer. (New instrumental patch codes are entered via
the master keyboard. The process of inztumental assign-
ment would be run through the master keyboard in a manner
such as

CALL- sec 15

VOICE- 3
FRAME- a11
T45- 6

PATGH- P- o8- o015
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411 instruments zvailable are assigned a code
name, which is regestered in the computer, along with
the avalilable patch codes for that instrument. Instrumental
manipulations are easlly performed in the same manner as
compositional manipulation, which readlily allows for
sound expierementation through the main terminal.

score Production

#ith the assignment of instrumental voices complete,
a finished composition has been aguired, but is still
stored in the computer's memory. Now the computer is able
to eliminate the tiresome, time consuming task of coping
the final manuseript. With the addition of a compiler,
run by the computer, the composition stored in memory
can be printed out with a mere PRINT command issued
through the master keyboard. The final gections, in
sequential order in memory, would be transiated by the
computer in eithr a traditicnal notation, or in a
computer language, by which the computer analyze and
rerform the score. (see next section)
W#ith this type of function within the system, an immense
amount of time and energy spent copying scores would
_be saved,

The Computer as a Performer

The most important and satisfying part in creating
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music lies within the aural perception of the finished
product. The final testing is where on realises if the
work is successful, However, more often than not the final
product is never heard, due to performance problems,
and therefore the work goes down the drain. This is the
area where the computer can aid in an easy, non- rehearsed
rerformance of the final score,

The system being described is largely theoretical,
therefore we need not mention specifics in intruments,
but intead recignize the importance of computer driven
instruments within such a system. Through the specifics
in the score, the computer would reeignize the intrument,
an would operate an interface to the instrument. An
interface could be a solenoid operated keyboard, RCB's,
or whatnot, pending on the available instrument.

The usage of the computer as a performer is perhaps
the most outstanding uesage of the computer within the
masical field. All preceding computer usages were of a
labor saving nature in the preparation of a score: now
we have a machine which can quickly, effortlessly, and
perfectly perform a score., This eliminates the £ross
tradjedy of the musical world: not expierencing one's

own work.
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COMPUTERISED FLOW SYSTEM

(W) 1]

PiTew
s CNE G Twpl
OPTLe M.
bwm\’
| .
l_‘ [ 1 :ﬁephlv .
A D
—rt——
L
RS AU ;
i i
I I
| i
. _[ R |

ComPILER




i
- st —

P

4
I
¢
2
o

¥

Fra, s -
S L ) )
refa bican Aol SFL] O eomangs PRE<ITS

. LT
:.-__L R _,l" I.J.—n-"""-l-i-..lnI rr #%‘-—n\
T

-

: 11-"'.""...'; L.

P‘ff‘i'fj oy

i ARG S S e
"z By

L \‘\ Fa'ahl :_‘; g '_ 2- ’"‘ !*Q\ C—:)mi)ﬂb?f‘ ,/ S5 fﬁ FatarA%:,

q_a.“ F . - -

e
[
i

el
i
L]
—

volep 0 6 AP0 29 anppreci b dg

...u__...-rn-.._- . g et e L

tf

cw. T
P
p et
|

‘ — _ . Y
. . L Y

o . L . . e — ... -

Foo T deiee FE D imil Door o di ]
- - . -\“L-.r-n': "y A

——

"'"l“" [T S —

e

W

L]
L
g

S e =l R
*

i

& e
[

p
L

% BT Y cal = '.3'[.'..". =y timy BT L b R Il s

. - e e AL A —

oy

L2l Bl it

LA

TR T . I
Toow s B

:E'?h""l-k

C e

N Y——— e e

129
11
LN}

-



e - T T R e it a ke
! A |

WD

ET . ' . :

! " ..ﬁ_m.m.ﬁﬁ_ ]

e — iy e

—— et cem —r
'

. P : .. .
e Livaiey @ LT p—— T e . ._ O
£ . . SACHS sz@ _‘ e R e . o . e

P : . L b |

——

... R o . . rJ.J.._._.. - .”q.._..—u X .k ' )
b LT o rmiimT g

h . -

R (e 1 e R I | = B §
L. noe . e o . T

L T e T L T

B TR - — 1 s
P - T AL o — A e B = e o e, H
¥ ¥ - - [T By s
T .. a—— ..-Il_"




