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�KÈ$Ö.ýÖê/, ®(�& (1)õÕRÖ�

�ù], (2)Ö�í��&@, (3)S].�È¿��'

�#�. (3) .�L/ÖS��Q, ÖSx'åQ.�

�8($*�J, (1), (2) .�L��ê.�S4E�

�ÖS.ã�8($*�#&�K. ��'���S

4E��ÖS/, �OFK Desk Top Music '�K

(�=#7�À.ÖS(/K=R��KH�*�C

SK.ÖSRA�&�K. ��&�Ú'J��L0,

kì�DJ�@��2*���¿*ÖS'�K.

�S4E��ÖS.õ�'/, Ç%¿+ÖSùW

Rlù�K�(R�¿(�&, �.È$ÖýÖDð

ö$Þ�«S'
�. Kû+/�����'�K(

@OL�!'�K�, 4)+�.U4/��. �S

4E��ÖS.�?E+&�'/,�S4E��ÖS

�è�ù (International Computer Music Confer-

ence, ICMC) (���ù�ÒBáv�â
�, �'

+ 20 �)h®�&�K. ICMC /, sÞ
�Q�¯

c.�r. (�è) �ù.¢.Ù(/�*J:*J,

ÖSùWÞJ (�S��() (�£ÞJ�$C+�O

L|��L&�K�ù'�K (@�M�S��(.è

+�êR/�&�K(�#&B,� M�). �Ks

'/ SIGGRAPH (`&�K�B'L*�.

�. ICMC R?�(�K�S4E��ÖS.�

?E+&�'/, F�0, ���ÖR�í�K�A.

ÖTðö.»Ö, ���SÆ, �K�J�?#��S

=��GS*), ÖSùWRlù�K�A.�]¿

*õ��®É'�#�. �.H�*ÞÍR�&í�

�?E+&�'�#��A+,È$Ö+¯c���ù

D�C�*K'/,�S4E��ÖS+¯�K�£/

�>JÞJ�L&í*�#�. >��#(¿+B�

L;)âáv'/*��A+, Ë6+q±'
Ks

ÞDZ$B�L;)º�*�. ���Kè', È$

Ö¯c.�?E+&�(.$*�J�Ç�#��A

+, åQDVQ.K��(�&HJB, ÖSD��(

.K��(�&ÞÍ�&
�H�+��ILK1.

2.2 ÖSã(ðö.¯©

;�/, h÷.H�+ÞÍ�&
��S4E��

ÖS�?E+&�+Ë�&, h.H�*¨
�íJ

�$(@�:

ªL�ÖSùWRùK(���((ðö

¿*��.­+/�L;)B��¯�*

�.

KFR(�L0, =ý. MIDI ���S�R�q�,

ªL�ÖSùWR�9&Â!«?'èù�K�(�

14Þ�'�Ko%'/º2_s�:*KsB�K.

ß�'�K. $>JÖSùW.N���/, ùW'Ö

�IL�ðö.��HJBùW.�S�7(+HJ

B�,³�&�KH�+��K.'�K.

�S4E��ÖSRù], ¦r�Kè.ÖSã(

ðö.¯OJè.Ç%1��S+/h. 2 �J��

K. 1��S 1:ÖSãD��&��(.@�$��

�S�7(�'+�#&, �LRÖS*)'�ÉØ

�Kg+, Ò³.ýÖß�*ðöRe��, ¨J*�

��/ (r�') $Þ�K. 1��S 2:ÖSR4¿

��$Þ�L�ðö (F�0 vocoder D LPC) �'

+�#&, �LRÖSã�'J, ÖSùW.lù8»

Ö�, ùW(�&.h�K. �è+/, 1��S 1 (

2 ���+qJeS ²R�&�K.

��L+�&B, ÖSã�Iú�g, ªL�ðö

�ÖSùW.lù4äRaìØ�KK�(*#&�

Ks/�K. ���, È$Öðö�Iú�g, ÖSã

.ªo�K�S�7(��.gÕ'.ðöL9K+

KI�&��¯d(�����/�>J*�, È$

Ö.»Öðö(�&B, �Lr©�È$Ö.õ�R

Å«�K
#��D�#2(*K�(/-�*�I

2*�.

2.3 �� 10 �.���õ�.�L

È$Ö(ÖS.@�1G+
�&, '.ÖSùW

Rlù�K�A.�S4E��ÖS.õ�(���

L+Ë�&, �� 10 �;).­+, ªL�ÖSùW

Rlù�K�(RãKö.�E(�*�H�*õ�

.�LB÷>L&�K. �L/F�0, ÖSx'B'

K, Suxx, Ùu��&@, 3�((I#
S�, Ö

S'xJ�*)'�K. �I+�®'S�@�(R

�¿(��r#ù], ¿]��&@Dër��&@

*)BµA&B,� M�. �L/'. (3) .�L

(/;���B.'�K. �LI.õ����÷>

L�â
*�¸/, ,�4J'B��4J'Bõ�
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ÀÖÆ�!Ü+q±'
KH�+*#��I'�M

�.

)h÷9�H�*, ãí.�S4E��ÖS.õ

�(, �� 10 �+.­+÷>L&í����õ�

.!�RA�&%s'/ÖSsÞ
�(�S'�K.
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#

��(*J, �I+/È$Öðö+�ô'
K�I

�+>'íp�&ä��(Á#&�K.
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3 ®.ÖSsÞ
�+9Ü*�(

åQDVQ(�&ÖSsÞ
��«Í�K�A+

/, ).H�*ÑîDù[�9Ü*. M��. "r

+Ç%¿*�'Eñ'�K�, �Kõ�ÜçR¹�

.ÜçDr�.)M.Üç(�L�, KÜ�, �åÕ

Rú$�, �,�K(���JÁ�RãQ+Ì��

K�(�, �ê.ÖSsÞ
�.õ�+
�&B�
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�('/*��(z�K.

3.1 ÚR�A�9
�

M '/, ÖS¿*ªW(ðö¿*��+/�>

J�¯�*�, (��¨
�íJ�$(÷9�. �

��, ��';�.z�KÖSsÞ
�.�A�9


èM/,

ÖS¿+ªL�KÜRüí�K�A+/

ðö¿+��L9K�Ü��LKH�*

õ�Ë`.�¡(èê�.j4

'�K. ÖS.H�*, �.KÜÜçR®¨�â


�Ãc�KH�*Ë`'B, �åRÁ�+�
�C

`Ø, E�Ø�K�(', �*J!¡*KÜ�ß�+

*K.'/*��(@�.

ÖS¿'�K(���(/, '¿*�~�.K¶

(z�&,� M�. �.4J+
�&, '¿*�`

RKû+�� AI.Ñî��z(*K. AI'/,'¿

*�`RHJKû¿*C`¿*L9K.�Ú (�S4E�

����S�.�Ú, VQL9K.�Ú, ÕQ*))

+&��, &�4.ã�'ù�R�#&�K. >�K

Ü+¯�&/ (�M�Mù�/�KH� �)!E�

JS�&�((��.��³ê��è+�S&�(

B$�L&�K.

Îö¿*¦rDÖSùW ��ÖS'/*��,

ÖSùW.lù�ãKö.�E'*�õ���B³

ê�&�K. Ë`.�åÕRï��, �¨¿*�L�

'
K��+�¡�&ù�R«AK�(/â�ß�

'�M�. �è�'+, �.H�*�L+kJ$$�

K (k#&�K) ��Bú¼�ILK (F�0, À.

�ã, ÖSx'xx, ÖT��
�*)).

3.2 9�'E�¿*Få

SIGMUS D ICMC *)'.õ�ÞJRg�è,

3IL�íç�).¯îKûì.�KB.*.�,¹

.õ�(�L�&)���N�L�.�, (���

(��>JgG'*�(��K�(�º�. �.�

¸. 1 $/, ¯Jh�KFåD�å�0I0I �

I'/*��(@�.

F�0 SIGMUS '�L¿º�.®�PJRf#

&¯JeS'�K&�>+, r#¦r.Jsb�, ë

r��&@��K. ��'.KÜ/).H�+�&

�OL&�K.�(��(, F�0, ��&@.¦r

Rg�&Ö.B¬, p�, &S=�)L�I�h±�

è5�L&�K.�, ër�)L�I��@��*

.�Rõ��.q'ì �&�K. ���, �.�

L+/®¨�qKÃ(�º�, $K]'BªW+¯

�&!¡��KÜÜçRõ�./d��. >�&D,

Få]�:*L0�L�K./aß�'�K. $K

.õ��'BgÓ+H#&¯Je@Få]�¼O#

�J�K�(��K�, ��*K()M.r�.�

�&@HJ, ).���).¯î�N�L�.��

��/+*#&�>�.

��';�/, õ��­'9�*E�¿Få.9

ÜìR��K. $>J, r�.)M.��&@(.

�LD¹.��&@(.�L.�A+, 2*�(B

��&@+Ä�K'��/²�K9
'/*� M

��. E��å(�&Ú]�, Ú1 �RGS'



, �.].r#¦r.Jsb�DërR�K�(

', �Lð�R��.'�K. ër��&@.o�

/, ;r�+$�&BFå¿�K~�Rá¡�K9

Ü��K M��, �Lð�.èê+$�&B��

)I�S�9Ü+*K M�. ��&, ��7.:

*K�Õ.]RE�Få(�&G6�(+HJ, �

IL�Få+Ë�& �'/�K�, ª%�L�ð

ê.KûìRð]�K�(�'
K. �.H�*z

�è/, Kû.9S!>��(���Ú+Ë»�K

 M�.

3.3 E�¿*ÖSâ÷�;(²w

ÖSsÞ
�+
�&, 9�.FåR�¡��J

E�¿*KÜ±êRá¡�K(��z�R�I+«

A&��(, �.Få'��D��&@.õ2Üç

/, 
.�+�Lß�*âê'â÷�L&�K9Ü

��K�(+Ùb�. F�0�ê, Standard MIDI

File (SMF) (�� defacto E�.²w�³ê�, �

è+Z�ýÖ�L&�K. ÖqL9K.sÞRDJ

(J�K.+ SMF /Á�&�K(�&B, Ö��

.B..'��Râ÷�K�(/'
*��, Su

'��D�I+�h.ÖSj�Râ÷�KH�*o

�+BÁ�&�*�.

��+/, �>�>*L9K'.ÖSâ÷�;.

E�Øa#/��$�³ê�&�K. � [?], ��

LBZ�n��K+/S#&�*�. ÖSsÞ
�

.õ��.!)/, �q�� (&q��) ��&@.

â÷5	�>#(R�.>>1� (F�0 csound.
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Score '�K(� NeXT h.$Þ$�K Music Kit

*)) �, �/r�'¡65	�>#(R�È�&�

K. �L'/Få'��R9²��Jõ2ÜçR�

L�K�(/!)aß�'�K. ã.?+n��*

�E�Øa#/*��B.'�K�, �ê.ÖSs

Þ
�+(#&, õ��­'DJ(J�K9�.F

åRâ÷�K�A.E�¿*ÖSâ÷�;(²w.

9Üì/xA�KR3*�(@�.

3.4 KÜ�K./��

È$ÖRµ@åQDVQ.�?E+&�+
�&,

CPU .9S!>��&�(.H�+, ¡/¿*§¡

+�KK¡.4J%���L&�KH�*Ë`D.

�(��./%)2*�B.'�K. ÒÏ¿+/, ?

õ���r�.®¨RïJ+�LDKÜR�O-0

*I*�o�B2*�*�. �L'BåQDVQ�

ãQ+ÞÍ�&�K./, �?E+&�QÉ�õ�

íçRKÜ�&�K�I'�K. ÖSsÞ
�.õ

�$Þ+
�&B, �?E+&�QÉ'õ�íçR

KÜ�K(��.e?RG��9
'�K(@�. �

.�A+/, M÷��9�'E�¿*Få�3ÖS

â÷�;(²w��*J²I*±#(*K.'/*

� M��.

Kè'/,�S&�(.H�*²wRýÖ�&,Ú

®�.²x�+HK�+%�R��(��KÜB²

I M�. B!MS�.g, ��&@+Ä�IL�

'��,õ2�L�'��/
�7S+��'BË6

+q±ß�*xJ��>��.

��&@R6¡./�)���+,³�*�²'

���KH�+�V�L0, ��&@/�5(��

�(�&���K�(�'
, ã��+HK�W�

ß�(*K. �.7I#(5	�@.9�Ø, ��&

@.�5(Ø/9�'E�¿*Få(/º2¸�:

*K�, �?E+&�+HKKÜ(��4J', �L

BÖSsÞ
�.ÞÍ+/Ø��*�Üà+@�K.

Få'���9²Ø�L, õ2Üç.�L�Ë6

+q±'
, ?��&@�ã��+(#&Ë6+ý

Öß�'�KH�*xJ/, ���ÖSsÞ
�+

�q�Kõ��+(#&B, �.AJ#(/ÈJ'

L*�B.��K.

4 1-I�3�AS&��

)h.H�*©»RB(+, ®�.1-KRÂ�

��. >�1-I (5 e) .
eM, �«, =��GS

ÞJ.��(K, �AS&�� (2e) .
eM, �«

RJ ?? +>(A� (-âÖ�). ?1-I/, �ê,

r#¦r.Jsb�, À.�ã, ër��&@, Su

xx, ÖSx'(����.ãK='��&�6+

._R�L&�Kè�'�K. ?1-I+/,

� )�D#&ÚRKÜ�&�K.�

� r�.����£+ç#&�KFå]D�S7

KRÚ�).H�+GS .�

� 9�.FåR�¡�K9Ü��K(@��

� 9�.FåR�¡�K�(/ß��

*)+$�&Î..*�4úR÷9&q�Â¡'�

K.

>�,���IÖSã.ã�'/,Ò�*�S��

K�$�L�.¦rð�.ªW�8OL&
�. F

�0ÂG'/0#/DB�$�K(.]�øå](

�&Ä�IL&Ç%¿*J�2Dð��W�L, %

G'/�I+�2.Ä�è�$H�*øå]�Ä�

IL�J�K. �.H�*�S��K(��KÜ�

�&@/, ÖSsÞ
�.�A.9S!>��Rz

�Kh' 1 $.�z(*K M�. H#&, ÖSQ

DÖSã.�o�IBº�.ãê*�AS(Dù�

�ÓÏ'
K(z�, �ê, ÖSQ(ù]�¦r.�

�'ù2¿+a��L&�KèR�AS&��(�

&? 1 e
Á���.

$g+, ÖS'��.â÷ê.E�Ø�3��&

@.�5(���(�&.��(���LBT�+

qL&1-KR«A&���(z�&�K.

5 �LDKÜ+¯c�Kõ�_F

%s'�L>'÷9&í��(/, �S4E��

���S�Rµ@Kû.VQDåQ.ã�'/rx

(�#&,� M�. ���, A�*èê�/xx�

L&��(�&B, ����÷����+
�&, �

LR1G�².èê�+>'�ÉØ�Kù[/, �

L;)Ë6'/*�>�g­R9Ü(�KB.'�

K. %R'/, �LDKÜ+¯c�K�L>'.õ

�_FRU��, 1-K��R�Kè.�zZ$(

���.

5.1 ÖSsÞ
�+
�K_F

��'/, ÖSsÞ
�+
�KÒ�*Ë`+$

�&�LDKÜR�#�Òt.�£R Computer Mu-

sic Journal HJ4#��#7�U��K.

(1) £ô [?] /, Ò�*L9K.ÖSJ�.�

A.�;, áC, ��&@ (KL-ONE, Score, MIDI,

UPIC *)) R, J��2.�Q� ()�>'�L9

K.'���J�'
K�) (j�¿*Kûì ()�
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J 1: ?1-I�3�AS&�� (ºQ�-âÖ�)

½Ê ñ] (í) �A��sÞåQõ�� ¦r/��h±?

4�  T ~OÙâQâQ^ �VQõ�å 3�((I#
S�+
�K9S!>��

"U �¿ (ÚâQ VQ� ër��&@.;k#ù.KÜ

Aü øg �÷âQ �Q� Suxx/%�+d��.�

·' B� �'HHâQ ÖSH� ÖSx'(ÖSsÞåQ �

ÖSsÞåQ <�I >. <�A. >ÖSÖ;.Ñð�

?· Ä âðÎöâQ ÎöQ�

î T� ��ÖSâQ ÖS'��SQå

>'�L9K.'���J�'
K�) . 2 $.1

IA��'�C�¡ì¿+�L�&�K.

(2) Su�'��/, Ë`(�&/�L�Ë6*

�C+qM�. £ô [?] +/, Macintosh h.Su

�'�� (Finale, Encore *)) �?Ö�1+KÜ

�L_ä*J+>(AIL&�K.

(3) ZIPI (��áC/, B(B( MIDI +Ë�

KaG�#Ö(*#&�÷��.'�K�, £ô [?]

'/, �. ZIPI � MIDI .ØÕ (0S)�, SÆ.

}ùì, �>S)ÉÀ*)) R).H�+���&�

K��÷9IL&�K.

(4) £ô [?] '/, 36I�(RJ��K 2 $.

èê+Ë�&, C`Ø, B�EIJ&�, åcì, �ü

ì, A\ì+¯�&ªWRù��&�K.

�LI.£ôR�<�&��K./, ¡/¿*�

L�2*�, )��K9
�(���E��/*>

>KÜR�#&�K, õ�.�LDðö�ÉÀØ�
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