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Survo
Line


Lopulltinmen nuottikuva on synnytetty Wang 2200-ptentietokoneeseen 1liitetyn Servo-
gor 281-ptirturin avulla.

Ttetokoneen Ja pilirturtin toiminnan ohjausta varten tarvitaan tietokoneochjelma,
Jonka Helsingin yliopiston tilastotieteen professori Seppo Mustonen on laatinut
vuonna 1380. Nuotinpiirto-ohjelma on tehty kokeilumielessd, mutta se liittiyy
erdin osin prof. Mustosen kehittamdsn laajesan tilastolliseen SURUO ?6-ohjelmis-—
toon ja on vaikuttanut erttyisestt ns. editortaalisen kdyttstavan syntyyn tsmsn
ohjelmiston yhteydesss.

Editoriaal Isessa kaytossd kaikk! tieto (idssd nuottikd@sikirjolitusd esitetsdn
normaalein kirjoitusmerkein laajassa toimituskentsassd, Josta alna osa ndkyy ttie-
tokonepdstteen kuvaputkella. Kayttzs @ vol koska tahansa kirjolttaa lisdd tekstis
sekd muokata Jja korjailla sttd tarpeen mukaan hyvin helposti. Tekstin Ja muun
kdstteltavan tiedon sekaan on lisdksi mahdollista kirjoittaa erilaisia ohjetita,
Jolta kone on opetettu “ymmartamadn® ja  jolden avulla se saadaan valittomdsti
toteuttamaan thmisen kannalta hankalia toimenpiteits, kuten erilaiset laskenta-
Ja lajittelutehtsavat sekd kuuvien plirtamiset.

Esim. Quatrillen alku nayttas toimituskentdsssd seuraavanlaliselta:

1 vSAUE QURD

2 4 0111 NMustonens Quatrille (1)

3 v !
4 v */#(4/1/00%(800/400>Quatrille”

5 e #(2/1700%C0-°2000MNoderato con anima”’

& #2100 C1620-°20000111 Mustonen (19295~

7 v$6,T¢(3,4>,U90,0.4,L.75,F~4.,

8 vYCO,X*#(1.871.2/150p”, -Hb1/8,Q. 3, XC1,<EL2,H1>,XC1. ~

9 v+F/4. ,080.8, YA3,X(1/49),

10 v—CHb1/16,XC1, YA3, X*#(1.5/1/0> = ca. 108°,Eb2>,<Ab, Db3,R2,ED>,XC1. v4. 4,
11 vUBO, -CHb1/8,XC1,C2>,XC1. ,+<Ht1,XC1,A>,XC1.,<Hb,Ab)>~

12 *Gr4., YGO, X+1, —CH2/8,XC2, CCL,FR>, X+1.,XC2. ,R*

13 v—CA2/8, XC2, Y60, X-1,6H#2>, XC2. ,

14 *<F,Ebr16,XC2,Db>,XC2. , +<H1,XC2,A, XC2. ,G,F>,X~1.+*

15 vUB0D,CEA8, XC1,F#>,XC1. ,<Ft,XC1,Eb>,XC1. ,<Et, D>~

16 (C#/8,2.,6>,2. ,<F#,2.,Ct>,2.,<HO, 2. ,Ft1>,2.«

1z vU100,K.2,KE1/8:R0,CH2>, YCO,X"#(1.8/1.2/15)mp *,

18 *K39, -<CEb2/16,D, F#/8)>,<Ft/16,XC1,Eb,XC1. ,Abl,Hb),R*

19 «UBD,+{F#-8,F/16,XC1,G#>,XC1.,

20 v {Ft/8,F/16,XC1,G6t>,XC1. ,CE/8, D#/16,YC,XC1,C#>, YHO,XC1.
21 vUS0,+<Ct 1/8:G,E2>, YO, X mrF~,

a2z vK9,L.75, —<F#a/16,Ft, A 8>, CGH#/16,XC1,H,XC1. ,Gt, F>«

23 —<E2,YF,XC1,G#, YA, XC1. ,Eb,D>,<C#,D#,C,H1>,U80,+<Ct2,H1,F#,G#>,R~

Nuottikdsikirjolttus on sl ind kuvattu kalkkine tekstelneen ja t@ydennysmerkints!-
neen tahdn tarkoltukseen erikseen suunnitellulla koodilla, Jjossa nuottinimet
C,D,E Jjne. esitintyvdat normaaleina kirjaimina Ja alka-arvot osoltetaan taruit-
taessa kauttauviivan avulla. Esim. F1/4. on 1-vilvainen F pisteellisend nel jdso-
sanuottina. Uertaamalla tatad “kdstkirjoitusta® lopulliseen nuottikuvaan on help-
po havaita, miten ert yksityiskohdat ilmaistaan.

Toimituskenttaan kirjoitettu sdvellys voidaan tallettaa tietokoneen leuymuistiin
Ja ottaa slelts uudelleen kayttsdn esim. korjalluja varten. Uarsinatinen nuotin-
pttrrosohjelma tekee tydnsyd t@mdn tallenmnoksen avulla. Aluks! se tutk!! koko
materiaalin Ja tekee taruittaessa Itsendisesti pastelmis stitd, miten tanhdit on
paras Jjakaa eri rivellle. Tamdn Jalkeen kdsttellesssdn yhta ptirrettavas rivis
kerrallaan se kidy uudelleen l3@Epi kasikirjoituksen t@mdn rivin osalta ja Jjakas
kunktn tahdin taruitseman tilan mahdollisimman tasalsestli. Uasta tami3n )jdlkeen
ptirretssn rivin tarvitsema viluvasto jJa stille katkk! nuottt- ja muut merkinnst
normaal I ssa jarjestyksaessi.

Koneelle on opetettu erxditd nuotinmplirtdmisen saantsya, Jotka liitttyvst merkklen
keskindisiin etaisyykstin, kaarten muotoon, palkkien kallistukseen, nuotinuar-
slen pltuukstin jne. Kalkk!In yksttyiskohttin kaytts s vol kuttenkin puuttua
1hittamalls kasikirjoitukseen ertlaisia ohjausmerkinty 4.

Piirturt tekee lopulllisen tyon ptirroschjelman ohjaamana tdysin automaattisestt
tyhyslle paperiarkille. Plirturissa kidytetzsn tussikynid Ja kalkk! merkinnat
syntyudt usetiden lyhylden vlivanuvetojen ja kyndnsiirtojen tuloksena.

Esim. G-avain koostuu noin 200 erillisestd vl tvanpatkdstd, jotka riittdvan ple-
nessd skaalassa antavat saman tuloksen kuin normaall palnatusteknt tkka.
(Takakannessa n#hd#sn talld ohjelmalla piirretty)s merkke)d er! kokolsina. “Suu-
rennoks!ista’® ilmenee merkin sisdinen rakenne, Joka stis on Jouduttu opettamaen
koneelle kunkin merkin osalta ertkseen, mutta vain kerran.>

Tavalllisestt piirtaminen tapahtuu A3-arkille, Josta plenennetssn normaalein ko-
plomenetelmin haluttuun kokoon. Yhden sivun tekemiseen plirturl taruvitsee noin
puolt tuntia. .

Toistalsekst! po. nuotinptirrosohjelmaa voldaan k#yttsd vain yhdelle vituastolle
kirjottettujen nuottien tuottamiseen. Ohjelman laajentaminen esim. orkesteripar-
tituurien painatukseen on tdaysin mahdollista.



The sheets of music In this publication have been printed by using the Wang 2200
computer with the Servogor plotter 281.

To control the plotting a special prograem has been created In 1380 by Seppo Mus-
tonen, professor of Statistics at the University of Helsinkt. Thts music plot-
ting program is an experimental one and it is related to an Interactive statis-
tical system SURUO 76 of professor Mustonen. In the SURUO 76 system a new edi-
tortal approach in text and data processing has been developed partially on the
basts of this musical appltcation.

WUhen the system s used in the editorial mode, =all the iInformetion <(here the
musical manuscript) 1Is represented as normal text In a large edit field which
aluways Is partially visible on the TU screen of the computer terminal. The user
can type text In the edit fleld and modify tt very easily. It is also possible
to write various Instructions among the text. The computer has been taught to
‘understand’ those Instructions and they meke possible to carry out immediately
various more complicated tasks like computing with numbers and formulas gtuen by
the user, sorting of dete and plotting of ptctures.

For example, the first 11 bars of Quatrille have been coded as follows:s

1 vSAUE QUAD

2 4 0l1li NMustonens Quaetrille (10

3 v

4 v *#(4/17002(800-4000Quatri1lle”

s e TH2/1700200-2000MNoderato con anima”

& v "HC2/17008C1620,20050111 Mustonen (19790 *

7 v$5,T(3/4),U50,8.4,L.75,F~4.,

8 *YCO,X*"#(1.871.2715p",-Hb1/8,0.9,XC1,<EL2,H1>,XC1. *
S v+F/4. ,Q00.8, YA3, X(1/4),

10 v—CHb1/16,XC1, YA3, X "#C1.57170> = ca. 1087%,Eb2>,<Ab,Db3,R2,E)>,XC1. 4.4,
11 U880, -<Hb1/8,XC1,C2>,XC1. ,+<Ht1,XC1,AR>,XC1.,<Hb,Ab>~

12 *G 4., Y60, X+1, ~C#2/8, XC2, <CL,F#>, X+1.,XC2. ,R~

13 *—CA2/8, XC2, Y60, X-1,6#2>, XC2. ,

14 *<{F,Eb/16,XC2,0b>,XC2. , +<H1,XC2,A,XC2. ,6,F>,X~1.*

15 vUB0,<E/8, XC1,F#>,XC1. ,<Ft,XC1,Eb>,XCl. ,<Et,D>v

16 v SCH/8,2. ,6>,2. ,<F#,2.,Ct>,2. ,<HO,2. ,Ft1>,2.~

12 «U100,K.2,<E1/8:¢R0,C#25,YC0, X "#(1.8/1.2-15mp *,

18 *K3, -<Eb2-16,D, F#/8>,<Ft/16,XC1,Eb,XC!. ,Abl,Hb>, R~

19 vUB0, +<F#/8,F/16,XC1,G#>,XCl!. ,

20 v<Ft/8,F/16,XC1,Gt),XC1. ,CEAS8, D#/1&,YC, XC1,CH8>, YHO , XC1.
21 «US0, +<Ct 1/8¢6,E2),YC0, X ml”,

22 K9, L.25,~<F#2/16,Ft, A 8>,<GH#/16,XC1,H,XC1. ,Gt,F)e

23 v—<E2,YF,XC1,G#, YR, XC1. ,Eb, D>, <C#,D#,C,H1>,U80, +<Ct2,H1, F#,G#>, R~

The original manuscript with all additional text and notations ts described In a
spectal code (developed by Seppo and 0Oll! Mustonen) where the notes C,D,E, etc.

are represented by the corresponding letters and_  the duration of the note 1Is
glven after a slash, If necessary. For example, F1/4. Is a dotted quarter note F
tn the first octave. By comparing this coded manuscript with the final music

sheet It is easy to see the i1dea of coding.

The composition coded in the edit field in this way can be stored In the disk
memory of the computer and it can be reloaded afterwards to the edit fileld for

correcting, for example. The music plotting program works on the basts of this
stored manuscript. At first it 1nvestigates the whole material and determines,
when necessary, how to divide the bars to various 1ines. Thereaftar each lline

will be treated separately ard positioning of each symbol on that line wtll be
determined so that the notattons are divided as euenly as possible iIn the space
avallable. Finally the stave and the music with all additional notations will be
wrttten by the plotter.

To obtain a decent raesult the computer has been taught wvartous rules of music
printing: Spacing between various notatlions, form of the slurs, slant of the
beams, length of the stems etc. The user may, however, control each detatl ac-
cording to his or her own taste by Inserting various extra iInstructions to the
manuscript.

The plotter makes the final music sheets automatically under the control of the
plotting program. In the plotter liquid iInk pens of high quality are used and
all the notattions are generated as sequences of short pen strokes. For example,
the G clef consists of about 200 distinct strokes which In small scale glue a
smooth result. (On the back cover symbols of various sizes are printed. The
structure of each symbol, which Is clearly seen In larger scale, has been taught
to the computer, but only once for each type.)>

Usually the original scale In plotting ts DIN A3 and reduction to the final slze
Is made by means of photo copying. The plotter needs about 30 minutes to produce

one page.

For the time belng this experimental prugram can be used only for music written
on one stave. It Is, however, possible to extend tt to print orchestral scores,
etc.



0111 Mustonen (b. Helsinki 1967) s a young Finnish pianist
and composer. At the age of five he began studies in harp-
sichord, piano and composition. His first teacher in piano
was Ralf Gothoni. Since 1978 he has been a student of Sibe-
lius Academy in Helsinki and his teachers are Eero Heinonen
(plano) and Einojuhani Rautavaara (composition).

0111 Mustonen has given recitals in Finland and appeared as
a soloist of several orchestras. He has also had many radio
and TU performances in Finland. His main compositions so far
are ‘Divertimento for piano and orchestra’ (1379) and ’Con-
certo for piano and orchestra’ (13981). Minor works include
pieces for ptano and solo violin.




