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Macromusic from Micros: A Different Animal
Laurie Spiegel
New York, New York

ABSTRACT! When peorle use 3 new lechnicues thew tend inilialls io be unable to bring oul ils slrendtns
because thew limil the waus thew use il io conform Lo their pasi ex?eriénce. Atiezels o reslize the
ausical rolential of microcosruters are discussed in light of concerts inheriled fros 3 eredecessors!

instrusenial musicy analog sunthesizerss and larde mainfrase coseuler music sustess.

PART 1! THREE INTRODUCTORY QUESTIONS!

IL is asproeriate that this discussion of microcoaputers in music be part of the session on aicros in
audios rather than parl of the resular susic session, Micros in susic are likels to be used bs peorle
outside of the erofessional music worlds at least at firsty and o dain their first broad acceplance ss 3
new Kind of folk instrusent, Ii will srobably be some lime before more Lhan 3 handful of professionsl
musicians feel that the microcompuler is a suitsble instrumeni for their wark,

1. o is involved in sicrocosruter music?

Unlike larde exrensive music sunthesis sustemss micros are most likely Lo be used by hoae cosruterisis
who are neither experi nor professinal in eilher music or coaruter technioues, Of the twos il is move
likely that the micro-musician have 2 well-develored technical then 3 strond musical backdrounds 35
deciding Lo use alreads-present technical skills Lo make music would be more salisfuing ihan asbandoning
ausical technioues already mastered to iry io échieve 3 similarlys rewarding musical level with comeuler
skills that must be learned,

The musician who wanis o do over io coseulers is likely to have in mind sose seecific effect {s)he
vishes 1o achieve and can’i gel any convenlional waws This is probably 3 ssall drour coarared Lo the
grouing nusber of comruterists looiing for sose way Lo d3in aare personal meaning and elessure froa
skills and equirsent already rossessed. The lardest demsnd for microcosruler susic susteas is likels o
cone froa reople who have wanted Lo be able Lo do musics lacked the extensive traditicnsl treihiné
pecessaryy and hore thal technoloss will enable them to substitule the use of their intellideace and

sensalivity for vears of lsborious aceuisistion of reflexes and an early starl,

Peorle who have nol done susic befores either with tréditionsl ausiral techniaues or with larger comeuler
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susic sustemsy who are cosing to music entirely throush small coseuterss posses an idnorance which say
lead to beneficials news and untried serroaches. Bul the work sas also be isreded by lack of
experience. The worst resull of lack of exrerience is nol loss of time throush re-invention of erevious
technieues. Il is the unauestioning isrlementalion of erevisusly develored techniptes in siluations
where they s3w be inarrrorrizie or even counter-eroductives as 3 resull of insufficient research and
undersianding,

The dreatest disadvantade of educalion and exrerience is that.il is habit formings nol by addiclion to
the acauisition of Knowledder but in the habituslion or entrenchaenl of frases of minds methodss
sttitudes which - thoush once rroductive - now erevenl rrodress.

2+ Where are they detling their ideas?

In ihe current develormeni of microcosruter-based music sustess there are 2 main sources of quesiionshle
sreconcertionss both of which are creating eroblems, These are the twe areas mosi likelw to be studied
by microcosruterisls endeavoring ausic, One consists of the iraditional meosihds whereby susic has been
created in the non-electronic rasts This is 2 body of lechnieue and melhod reouiring mans uears of
studys and easils subdect lo oversisrlificalion and misundersiandings as Qell a5 ignorance of misicians’
dissalisfactions with same, (4 d03l of comeuter music should obviously ber notl durlicalion of rast
sethodss bul imerovesent on them.) The other rrecedent ares of studs consists of methods in cosson use
with larde cosruler music susleass concerning sound sunthesis techniauess scieniific versus ariistic dats

-~
tures and sethodss tures user inleractions and olher such auestions,

# third available source of rreconceriionss which does have valusble idess lo offers bul is unfortunately
often overlookeds is analod music sunlhesis, Didilal versus analod thinking have unfortunaiely
pversrecialized away from each olher o the roint where analed and didital sustes desidn are considered
alwost irrelevant to each other, The chief charqcteristics of the analod music sunihesizer which mas be

seen as rotentisliy beneficial tos bul underulilized bwy saall digilal susic susiems includel

1, modularils

2+ hubridization

3+ rarallel processing

4. randon access to {of) all sidnalsy variabless conirols
3. cosrlelely flexible sidnal routing

& subtractive sunthesis

3, Whal would be the advantages of usind micros to mske musicy versus older meihods?




Disadvantages of tradilional insirumental and rarer music

1, Peorle want to bedin waking music lster in life than chiidhoods and music is one of very
few lechnieues which are derendent on such lendlhls studs thst it must be staried in chilidnood
or the boat will geherally have been missed. Comrulers prozise the substiluiion of

intelligence and sensalivily for coordination angd refleves.

2+ Late starters don’t want to have to learns and irained coarosers don’t wani to be limited
bys the traditional writlen nolational landuade and its coastrainis, {e.s. nolalien’s biss

toward discrete rather than continuous chandes - every landuade has inhereni concerlusl biases)

3, Coseosers want to work direcils with soundss rather then susbols for thems including sounds
that could never be plased by the iraditional comeoser’s Lools the rianc. (1o work on ihe ward
itselfy as 3 rainler doess inslead of comrosing 3 sel of sumbol instruciions for soaeone else

to use in reslizing wour aclusl piece)
4, Peorle want to make sounds eilher unmaksble or indescribsble by iradilional means.

5+ Composers went to aulomste the Lime consuming drudders of such tasks as corsing scores and
partsy and such standard patiern transforsstions as transeosilions inversions retrogradings as
well as reseauencinds inseriions delelions and other such editing oreralions as sre cumhersome
o0 PBPET,

& Peorle withoul instrumenial rerforsance skills want to be able to creste their own

renditionss rerformancess interrretstionss of siandard rerertoire.

7. lserovisers lacking adeausie technimue in wrillen notation wanl to be able lo record their

creations in 3 forsal that can be edited and allereds (unlike tare)

8, Musicians of a1l tures want Lo shorten the turasround time belueen concerlion {or impulse)

and realization,

Dissalisfactions with analog susthesizers:

1, They are exrensive,

2. Thew are larde and cusbersoae,

3, Thew are difficult to calibrale exactls.
4, They oflen drift and are unsteady,

3+ They have no mesory.



3 IL is nol possible Lo return to exactly the same calibration.

bs IL is not possible Lo slore and rerlas a series of user interactions.

¢, It is nol possible to slore and rerlay eilher a3 specific sound or an entire riece,

ds ALl edilind and recording must be done with tares which is noisey and 3lso prohibits
selective alteralion of raraselers or ' |
individual coaronenl sounds,

6y The patterns of conlrol available are bolh limiled and sisrlistic (ecuclic reretilions
randoanesss sasrlinds and Keuboard conirol)

- 7+ Unlike software rouliness hardware sodules are fixed in funclion and finite in nusber.

Disadvaniages of larde comruler music susiems)

1, Too exrensive {for erivate owsershir),

2. Too larde {not rorizbleh

3. Generally nol owned bu the users wilh conseauentiy limited access.

4, Often reovire srecialized Knowledde of both iradilional musical technieues and

coaruter techninuesy rather than reducing the asount of Knowledse resuired io cresle music,

Other ressons for microcosruler music)

1, HMicrocoaruter fresis want io be able to do music on their cozruters redardless of whelher
" il would be easier (or betler pusic) Lo do the sase music bu another sethods (afterslls thes

love their cosrulers the wsy musicians love their inétrunents)

2y For various reesonéy peorle who have micros are alwaws looking for ithinds to do with them
{in order to feel beller about having dotlen thes in the firsi rlace?),

3. Music ilself has suffered froa the exclusion of many highly musicsl individuals be virtue
éf their lacking convenlional means of cresiing it, The susical comsunilushas generally been
sezlier than those of wrilerss rainlers and other such occuralions due o the elsboraie
technieue which must be learneds the early ade al which il denerslly sust be beduns lhe
non-musicality of eriteria for seleclion of individuals sble {o pursue music (phusical
coordination and masters of 3 susholic weitten languadge)r and Lhe scarcity of sceess to fools
of produciion (an orchestra of 102 trained individuzls in 3 larde sracer esch rlaving 2
handorafied precision instrusent and reading hand-coried nolations rreforsils sin'ed for 24
track recordings is peither cosson not cheap). Micros will horefulis reduce the exclusivity

atiached to older musical technioues.



4. Instrusenisls anzlods and larde-coseuler musics are all relalively exeensive to eroduces

and 31l reauire access Lo scarce means of realizalion (rerformerss studioss eauirsent).

3+ Coseuters offer 3 unisue and as uel unfulfilled rotenlisl for sunchronization of music with
non-musical medias for which il is often cresied (filss TV ele,) /

6+ Because they are there,

PART I1: Casting sspersions on muesiionsble assumriions which underlie microcomeuler music susies

Micros differ from the larde masinframe comeulers on which established coseuler music Lechnicues have been
evolved, Thew are sealler and slower, They are easier io modify as hardusre and easy to inlerface with
other eauirment, Carry-over lendencies / ereferences / assusrlions from iradilionsl raper susic and

Iarée sainfrase cosruler music sustems which are beind aerlied to micros bul deserve Lo have 3 few
asrersions cast on thes include!

Assumetion ¢ Musicians can’i prodrams and shouldn’t have to.

Aseersion | Hidh level landuzdes are rrobably easier o learn than the susical nolational landuage.
This rredudice resulls in 3 tendence Lo create {arde inflexibleintedrated music sofiuare susiems rather
than music landuades consisting of libraries of single funchion modules (macros) which can be

interrelated via 3 higher level landuade. {shameful in ihis ers of siructured erodramaing)

fssumrtion 1 Conventions!l siaff nolalion on microcomeulers is wonderful,

Aseersion + Whal funclions has this difficall io learns difficult io uses uneccnosicals tradilional
nusical' technigue served in the rasi? Are thew still necessary funclions diven comeuler technolody? Is
there any beller waw to serve these funcliions on 3 micro than there was on earer? Visible instruclions
to plasers are unnecessarys 2s the coseuler plays the music, The user can tell if lhe musiz is ridnt by
eary and doesn’i have Lo read it, Notation rermils desling with more asterial than can be held in
detail in the human semorys bul 3 tiny drarhic window shawing 3 raliru fow notes is insufficient,
Mataiion is used for desling with relalionshies more coxrlex than can be simullanesusly conceived or
describeds ut disrlaus only evenlss not relastonshirs rer se. Molatinn is nol neaded for communicalion
of mssical aslerisl in the sbsence of sounds as the esuiement which diselaws the caaéuter nolation can
alse rlas the music it rerresents, Taee recording has been inventeds ton. Most rearle don’l read
polation anuwaz, Wdal is wour reason for iseleseniing it?

AssusPlion { Musicians want to ¥now exactly what soseihing is doind io sound like before they bear ity

and i3 be able to describe exsclivr in sdvances whal lhey are doing o make audible,



fseersion § Scienlists may prefer exscl euaniitative deserietions and work best with tolal
rreconcertion and definition of sounds and sound coslexess but music denerally involves a rrocess of
real Lime eapirical discoverys inieractive alteration of 2 more sualitalive than euantilive nalure ("Play
that passade with 3 dentler sound® rather than "atlenuate pariials nusber -1 -y 3nd -7 bs — I%"), Often
coseosition consists in larde part of recordinds ex posi faclor what has been "discovered® durind 2
session at the Kesboard (or console), In the easts due to inadeauscies of tradilionsl musical
technolosys it has been necessary to seecify music in advance of hesring it if one wanied lo make music
bevond what one could play oneself. This has made coseosilion 3 difficult arls and nead no londer be the

£330

Unlike scientific researchs susic cosaonly uses a "black box® technipue, The insirumenialist does nol
need to know what Lhe seecific content of 3 sound is or to undersiand the exscl mechanisy of ils
production, Through praclise in 2 continuous feedback situations 2 musician learns how 3 sound will
change when interaction with the mesns of rroduciion chenges, Ualike the scientific researcher’s need
for exacl auantized descrirtion of shenomenas susic makers need  clear and delicate correlation betusen
an ineul and an audible resronse. This is s relationshie of anslogys effectively ieelemenizd in anzled

sunthesizerss as derived fros conventional musical insirumenis,

Assusrlion | Additive sinewave sunthesis is besi,

pseersion | Addind sinusoidal rartials in exact eroporiion say be an educsied scientisl’s ideal and
dives the dreatest control over timbre, Howevers this technieue reauires exlensive Knpuledder and drestly
padnifies the number of varisbles thal must be deslt with, Conseauentiyws il is likely io increase the
Lime delay betueen musical isrulse and sound, Larser fasi processors sre resuireds eseecialis if any
Limes cracer and attention is 1o be devoled to sosd user-interactions 3 good editors and other such
sustea characteristics, Use of this technisue has exhibiled 3 tendency Loward music of ereconcerlion

rather than spontaneilus as il pre-dales real-lise sunthesis.

F# sunthesis (Chowning) denerates harmonics on 2 fundamental scre econosicallsy though sacrificing some
tisbral range, F¥ sunthesis using coarler waveforss (35 oprosed to sinewaves) has not wel been
adeauately exelored, Using sinewavess this lechnicue is siill likely to resuire los much processor seeed
for micross unless il is inﬁle:ented in modular plug-in hardware. One of ils chief advaniages io lhe
muisic maker is the reduction of 3 larde nusher of relatively weak tisbral veriasbles lo & seall numdar of
relstivels powerful ones. Mesic has tos mens varaible slreadys and too much delails which distracts from

overall susical flow and share,

Tossling bils in the mechine Lo make scaure wavess considered far and wide to be intolersbls limiled in
ils tisbral rotentials bul which is ihe nalurals and sost efficieat was Lo rroduce sudic sidnsls on

cosrutersy has uel 1o be adeausiely eveloreds either ihroudh the sorhisticaled machinstions of Hslsh



funclionss or throudh the analeg-sunihesizer-derived method of comelen wavefore FM and sublraciive

filtratlions which is tried and true,

The effectiveness of subtraclive sunthesis has been hard for sainfrase menizslities Lo perceive because
sood digital thousht holds 35 an ideal Lhe seneration and processing of onls thal inforsation which one
ullinatels wanis, Analog eveerience has found that pulting out 2 lob more sound informsiion than wou
wants and then filterind it down (addusied by ear) is musicslly effecliver easy Lo learn and conlroly and
economical, I have personalls found microcomruler sousrewave-seuarewave FM with hsbridized (anslod)

filtration to be susicalls usefulsy bul arrarentlys olherwise ynexelored,

Assusriion ¢ It is somehow belter and rurer to do eversihing digitallys within the ceniral coreuter
itselfs no metter how small il iss avoiding hubridizations rarticularly avoiding analod modules,
fsrersion § This Kind of thinking advocates the imelemantation of sofiuwasre osciilation on sustems wilh
sere | gedsheriz clocksy 3s c??ésed to interfacing evternal osciilators which need oniy be urdaled by the
cozruter, It means iusind ur most of RAM and of rrocessor tise in dedicsied sound senerationr and

severely restricting whal’s asvailshble for olher uses (conbrol funclicnss user 10y ele,)

Conceiving of analod rrocesses and hubrid sustess as mere coseromise storedars to be avoided if at all
rossibles misses tws poinis, Firsts hubridizalisn resulls fros ihe seleclion of Lhe most efficiant -
wethod and coaronents for the seecific task, This involves breakind down o modularizing the cosrlete
process 1o be isrlementeds and then isplemeniing each slage the besi was, Seconds hebridizaticar
turically of such tasks as oscillations fillrations or allenualionr is acluslis s fore of raraliel
processing, Parallelization is an exirewely imeortant erincirle for oetimizind many Finds of sustems.
Husics 2 hidnls paralielisiic phenomenons is likely to benofil fros relativels high modularity and
hubridization,

. Assusplion } Music is made ue of notes.

Aseersion | Here we find 2 coamon unnecessary assusrlion iselied by both larde-coaruler pusic swstems
ang {uron superficial sludy) traditinonal musical technieus, Traditionsl musica! scores sre comeosed bu
building ur 2 total work oul of mans sracific evend descrietions, Thal is a Funclisn of its prisalive
techanlodys and is concertualis similar to buildind ur 3 sindle sound bu exscl desorieticn of esch
sinusoidal comronent, As comeosers slarl wilh themess mativess chord rrosressisas instesd of nsless
anzlod and instruzenial leshnieues of lisbral consleuclion slarl with the creslice of terlures of
sonnrous malerisl which ace then coniinuously and suzlitslively {nsl suantilativele)r refined, In Lha
cozrositionsl evareles whal is rroduced is nol se much 3 drour of noles 35 3 susicsl ratiern sodule
desidnad for esse of eilension, In the second evaswrles the resyllani lishre rossesses s desired

supdactive guslits.,

The idas is which this leads is thal susie dozs nol consist of individual sound eventsy any more than



Ligbre consists of individual comronent sine waves, Musicy as subjeclively perceiveds has never beem
objzctively differentisted from non-music. Misic and Lisbre consisls not of eveatss bul of paliernss
syslenss coselexes confisuralionss which vary auslitalivels according to rrincirles 3s vel unforsulated,
The detirilions of these erinciples are Lo be found bs siuds of the inlersclion of our rerceriual and

cadnilive sustens with aceausticly eacaded ratlerns of inforsation,

p fitter sluds of tisbre than snalusis of conventionsl inslrument soundsy with 3 doal of ressathesizing
thenr would b2 Lhe studs of haw Lhe orchesteal comecser’s use of tisbral variation correlates with the
subdactive effect Lhat is io be creasteds Probabis in the lond rens it will be more econosical to prodras
such basic rrincieles thar lo siore and asseable data necessars o recresie the toéls‘of an esrlier
practize, (2.9 Lo heishlen conlrasls seoolh Lhe existing transcienls in some of the curreni waveforess
and exagerale thex in others -- substiluting s concise aldorhstha for an extensive dalabase rerresenting
a3 fall orchestral ralelle) ' '

Music consists of FATTERNS of seund {rhuthmsy aelodiesy themesy chordss seauentess ornaments sonatass
rondoss canonss Taduess eln,) and of traasforsations of theses raiterns (reretilienr varistions
transrosilions inversione subsiitutions surerimeosilions interﬁolation; suﬁsentétiony disinutions etcids
To 182 evlesd thal the suslen user is reauired s be concernad wilh seecific raraselric values of each
sub-pvend o 3cosustic coreonents ib becozes thal mich more difficult te foous on the music
{1srden-303le srchilactured, Dae reason thal there have been feu dreal comrosers is thal few minds are

able 13 transcand 3l ihat musical delail io meintain adeauste focus on large-scale ralierning,

Saund is not gusic. Fven ordanized sound {rivel dunss lawnmovers) is nol susic. Parlicular eatterns of
ardanization ace musiee  Tha ealterns in euesiisn are lhase from which the human rerceriusl sustes is
shle 1o derive mesning.  The focus of comeuler music susiemss unerecedenied issirusents fop ihe

zanirulation of

3

atierns of information: should be oeiimization of the condruence beluees paiterns in the
sound thew denerate and pallarns from which our codnitive and rercerlusl suslems are sble to intererel
szanind, IL is hath unmasicsl and 3 wasiz of ihe comeuler’s rolentisl to desl with music a5 8

ron-eatlerned collestinn of individusl evenlss serarslels described one by one.
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The achievenent of aiready-esiablishad rusical rhencmens and methods (staff notaticns instrusental iisbr
resuilhasiss eic,) ey be iperessive lechnicsl sccopelishzantss but Lhes hold no rarticulsr value for
susic itzelf, Ii is only the wass in which eleclrenic demeration of susic differs from established
sasical methods thal will have resl on lasling valuee The value of such differences will not b2 so much
in the creslion of radicslis new snd differeal sesicsy bul of beller wass of cresling music a3 rowerful

a5 the hest masic ihal has besn done in ihe easl. This can only be done with beller understanding of how
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