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 ࢏max/mspӾᛔਧԎ᯻໏ࣁ



 ࢏max/mspӾᛔਧԎ᯻໏ࣁ

INTRO 
๜ਫḵฎࣁmax/mspӾᦡᦇӞӻᓌฃጱᛔਧԎ᯻໏҅࢏෰ࣁ੤ᦶֵአӻ௔۸ጱزկ޾ᕚ᪠॒ቘ्
ᶪ֢҅ګᶪᜋ̶ੱᓕᶪԔૡ֢ᘏ᮷೜ํӿ੄ጱ॒ቘ࢏/පຎ޾࢏ӧᦇٌහጱᶼګපຎ֢҅֕ڠጱቘమ
ᇫாׁᆐฎ੒๭ා݇޾හጱਠقഴ҅ګ՗ܻতᶪრྯکᐿපຎጱྯӻ݇හ̶ᛔਧԎᦡᦇጱ๋य़սᅩ

හ݇ݑկ҅ኜᛗӧزᴻग़֟ڼ໑ഝֵአᘏጱᵱ࿢ᦡᦇᵱᥝጱᕚ᪠̵قਠ҅׎ԭᵋ෸ๅෛ̵ੜૣ᫷ࣁ

Ӥᴴጱഴࣁ̶ګ೜ํ෫ᴴݢᚆጱݶ෸݈҅ӧ஠ᝒ௻ԭଲय़ጱ᫫կ޾ၹᰁൊկଃ๶ጱᨮ೅̶

्ᶪ॒ቘೲᆙེݸضଧ҅۱ೡच๜ጱᄁူ̵֗᷇ഄឌ҅࢏ཛྷ೙ူᤒݳ౮පຎٟ҅ف๜ࣈ෈կ̶᷐क़

ጱපຎ޾᧣ݒํ࢏୊෸̶፥ྋጱူᤒݳ౮࢏ฎ੒፥ਫԔ࢏᯻໏्ᶪጱۖா᧣҅ګᘒᬯӻ᯻໏࢏੢ӧ

ٍ॓፥ਫူᤒጱۑᚆ҅֕᭗ᬦwave~ཛྷ೙ԧᬯᐿ᧣ګොୗಅԾኞጱᶪᜋපຎ̶ᶪრ᯻ᵞӧᴴԭ୯

ཛྷ೙ᶪᴤጱපຎ̶ݢቘ॒҅᧣ݒਠ౮ጱᶪᜋ᭗ᬦ֢ګ౮्ᶪ̶ݳᭌአݢԞ҅ګ

I. WORKFLOW 
Ӟ҅᯻ᵞ्რ̶ݢ᭗ᬦᡦ೙Ძፏ[a keyboard]ཛྷࣘ຅ୌഄឌ࢏च๜ᶪᜋٌ҅՜ඪ೮ጱ्რ᯻ᵞොୗ۱
ೡἈᷚظक़୯޾᧛ݐ๜ࣈ෈կ̶

ԫ҅᧣॒ګቘ̵ٟفbuffer̶ݳ౮࢏च๜ᶪᜋḒضᬰفfilter޾LFOཛྷࣘ҅ἕᦊፗ᭗̶ᬯӻཛྷࣘԞฎള
තٌ՜्რጱ஠ᥝၞ᭗ᕚ᪠҅ԅכ೮ᓌ၄ٵᏟֵ҅ݝአӞӻ໐ஞbuffer֢ԅ्ᶪ॒ቘጱಥ᫹̶

ӣ҅ᬩአူᤒොୗጱ॒ቘ֢҅ګᶪᜋ̶


෈կ̶فٟݸන༄ັࢧӞӻbuffer҅ݸ๋فਠ౮ᶪᜋଚ୯҅ࢥ
Բ҅ݢᭌአපຎ࢏ᶼᥦᶪᴤපຎ޾୊෸පຎ̶


զӥᕮ຅ࢶฎೲᆙpatchጱय़֛ᕮ຅ҁᶋᄍᐏཛྷୗ҂҅כ೮ፘଫጱ֖ᗝىֺྲ޾ᔮᘒ֢ګጱ҅զ๋ᓌ
၄ጱොୗޝሿෆ֛ຝ຅ၞݩמ޾᭗ᶲଧٌ҅Ӿ᫾ᔋጱ໛ຝդᤒᬯӻཛྷࣘฎӞӻbpatch҅ᡦᕚᓞ१դ
ᤒݩמጱ෫ᴴݎᭆፓጱ҅ࣈਫᕚդᤒፗളጱᬳളىᔮ̶ܻᅩᡦᕚӫᳪᤒᐏDACളත෫ᕚݎᭆጱ्
ᶪ̶ෆӻpatchՐֵአӞӻ[ezdac~]ᬌڊᶪ̶᷇
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II. OUTLINE 

III. STRUCTURES 
զӥೲӧۑݶᚆጱᕮ຅ࣘڦړ᧔ก̶

ဳғࣁᬯӞmax෈կӾڊሿጱಅํsubpatch̵abstractionٌ҅ᬌفᬌݗڊ᮷ႲےԧcommentҔಅํ
ຽᓋ۸ጱೲᰵ᮷Ⴒےԧhint̶


subpatch - [a keyboard] 
ᬯӻpatchጱᕮ຅Ӿ۱ތӣӻཛྷࣘғ᧛ݐኪᚏᲫፏҔmidiמ௳॒ቘҔच๜ူ୵ݳ౮̶


ཛྷࣘӞ҅Ძፏ᧛ݐ 
• च๜᭦ᬋ   
አӞ੒[key][keyup]᧛ݐᲫፏೲᲫଚ᫨ഘ౮midiᶪᒧ҅ݩ᭗ᬦ಑۱୵౮ᶪᒧ୏מى௳̶ᲫፏೲᲫᥢڞ
ೲmaxٖᗝጱkeymidiᦡᗝ̶ԅԧො׎ᵋ෸ىᳮ੒ᲫፏೲᲫጱ᧛҅ݐ੒[key]Ⴒےԧgateഴ̶ګ


• ದ๞ਫሿ

̓keyᕚ᪠̈́ 
᭗ᬦ[select]ᓀᭌᇙਧጱೲᲫଚᬳളک[funnel]̶[funnel]੒᨝ἕᦊ՗0᩸ᬌڊӨinlet੒ଫጱӞӻlist:
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Bpatcher 

a keyboard Bpatcher svf filter

Bpatcher LFO Synth buffer control No.1

wave~

Control subpatch

waveform~

Wave buffer control No.2

DAC
File 

preview

record/file buffer No.0

Effects

Pitchshift


Delay

ཛྷࣘӞ ཛྷࣘԫ ཛྷࣘӣ



(no. of inlet, given value)̶᭗ᬦ[funnel]ጱᒫԫӻargumentᦡਧ᩸তଧݩ؇ᑏᰁ҅ݢܨ՗ಅᵱଧݩ
᩸ᬌ̶ڊᘒᬯ᯾[funnel]ဌํളතک੒ଫ꧊҅ࢩ[select]ጱᬌقڊ᮱ԅbang҅ࢩྌ[funnel]ᬌڊ꧊࣐ԅ
ᵭ̶ྌ॒Րᵱᥝਙጱoutput listӾጱᒫӞӻزᔰ҅ܨଧ֢҅ݩԅmidiᶪᒧמݩ௳̶

ᥴ۱឴ݸ஑ፘଫጱmidiᶪᒧ̶ݩᶪᒧݩӨಋۖᦡਧጱmidiᶪᰁ಑۱౮च๜ጱmidi noteמ௳ (pitch, 
velocity) փ᭓ᕳ[kslider]̶


̓keyupᕚ᪠̈́ 
ܻቘݶkeyᕚ᪠҅keyupፊၥᲫፏೲᲫ಻᩸ᇫா֢҅ԅ“ᶪᒧמ”ى௳ጱ๶რҁpitch, 0҂҅ྌݢ௳מፗ
ളփ᭓ᕳ[kslider]҅֕ԅԧᦏᶪᒧݢํ௳מಘ઀ጱᑮᳵҁكଶ܋ᴳ҂҅Ֆ᭗ᬦᥴ۱ٚ಑۱ጱ୵ୗਖ਼ 
(pitch, 0) փ᭓ᕳ[kslider]̶


 <ᴳ̈́<GUI܋ଶك̓
midiᶪᒧكଶ᧣ᜓՐᵱզ12ጱ׭හ܋ᴳ̶ݢܨGUI੒᨝[incdec]ݢአԭ᭑ᕆ܋ᴳጱ඙֢҅च๜ጱᬳള
ොୗฎӨහਁ୵౮Ӟӻ஗ሾٚ҅ࢻ՗හਁᒒᬌ܋̶ڊᴳݸ୵౮ጱྋᨮn*12᭗ᬦےဩᩙ࢏꧊ᕳmidi 
pitch̶	 	 	 	 	 	 	 	 	          


ཛྷࣘԫ҅midi מ௳/॔ᶪᲫፏ 
ֵአ[poly]ୌᒈӞӻ॔ᶪᲫፏଚਖ਼ᶪᒧמ௳փ᭓ᕳӥᶎጱݳ౮࢏ཛྷ̶ࣘҁ[a keyboard]ܻ๜֢ԅӞӻᇿᒈ
ᡦ೙Ძፏ҅ᯈݳᛔਧԎጱsequencerֵአ̶ړԅmidi mode޾osc modeӷᐿ̶ᰒ੒ྌᶱፓ--ᓌฃ᯻໏҅࢏ဌํ
አکᶪଧ҅࢏ԭฎࣁᬯӞᇇӾᕪᬦ᯿ෛෆቘ݄҅ധԧӞԶഴמګ௳҅੦ٌ፜ኼԧᬳളक़᮱ᦡ॓ጱള؃҅ݗਧԅ

ՐֵአኪᚏᲫፏ֢ԅݢ୨ॵጱᡦ೙midiᲫፏ̶ڡতἕᦊ୏ސosc mode̶҂


• च๜᭦ᬋ   
॔ᶪ୵ୗ᭗ᬦ[poly]୵౮҅֕ᶪᒧמ௳ଚӧፗളᬰف[poly]ᘒฎᕪᬦ[midiformat]໒ୗ۸ԅmidi event҅
ୌᒈ॔ᶪጱᕚࣁአ[midiout]ଚ೰ਧԧport̶ֵڊᚆ̶midiᬌۑᎱګԅᥝֵአ[midiformat]ๅग़ጱഴࢩ
᪠Ӿེٚ୩ګളතݶӞᒒݗҁፓڡڹতἕᦊIAC Driver Bus)҅Ꮯמכ௳փ᭓ጱٵᏟ੒ᒵ҅ݶ෸Ԟኸ

አಁኴᶎӾ̶ࣁᤒڜጱӥ೉ݗᭌೠᒒݢڊ

• ದ๞ਫሿ

̓midiᒒ̈́ݗ 
ᬌفᬌڊጱᒒݗᭌೠ࣐ኧ[midiinfo]ᯈݳ[umenu]ֵአ҅᭗ᬦloadbangֵ෈կڡࣁত۸෸᧛ݐ୮ڹᦡ
॓ጱmidiמ௳̶֕ፓڹႲےԧ“୩۸ګ”೰եֵٌ҅ἕᦊԅIAC Driver̶ࣁosc modeӾ҅ᥝᏟכmidi
midi्ᶪ᭗ᬦכᥝᏟڞmidi modeӾ҅ࣁᶪ̶्ڊᬌݗAU DLSᒒ࢏౮ݳӧᚆ՗macᔮᕹጱٖᗝ௳מ
AU DLSᬌڊmidiᶪᜋ̶ᰒ੒ӧݶཛྷୗ᥶ݎፘଫጱport̶

<trouble shoot> ᭗ᬦ෫ᕚݎᭆ޾ളතᭌೠཛྷୗጱଧࣁ҅ݩᬌڊᒒ॒ݗ᥶ݎፘଫጱמ௳೰եڔഘport
෸҅ڊሿԧ[midiout]ဌํܨ෸ๅෛמ௳ጱᳯ̶᷌ੱᓕӨਙᬳളጱport೰ե૪ᕪളතמک௳҅ଚӬັ፡
event probe෸҅ดᐏמ௳૪ᕪๅෛ҅֕[midiout]Ֆ؊ኸࣁӤӞེጱᭌᶱӤ̶੤ᦶེٚ᥶ݎport೰
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ե҅[midiout]׎ᵋԏๅෛ̶ࢩྌࣁmidiᦡ॓ӥ೉ڜᤒጱᬌڊᒒႲےԧӞӻbangֵٌࣁᬌڊᭌᶱמ௳
ฎᔮᕹ୊᬴ᳯ᷌҅ԭฎԅᬯӻbang֢ԧ200msጱکӞӻbang҅ᳯ᷌Ֆ๚ᥴ٬̶ኧྌᘍᡤڊᬌܨᵋݸ
୊᬴҅ԏݸ඙֢ᭌೠmidiཛྷୗ౲oscཛྷୗ҅ᬌڊᒒᚆड़ᶲڥๅෛ̶ᳯ᷌ᥴ٬̶


̓ᡦ೙ᲫፏӨᶪᒧמ௳̈́ 
ཛྷࣘӞӾ୵౮ጱच๜ᶪᒧמ௳ᬰفkslider҅ᬯӞ੒᨝Ԇᥝ֢ԅݢᥤ۸ጱGUIֵአٌ҅ดᐏཛྷୗᦡਧԅ
polyphonic̶midiמ௳᭗ᬦ[midiformat]୵౮҅ଚփ᭓ᕳmidioutᬌ̶ڊ[midiformat]ෆݳԧᑕଧද
 Ꮁ123 (midievent 176ګᲫഴىኸԧӞӻכ਻ٖ֕ړྌ॒ᵌᡐԧ᮱҅௳מګᒵ᯿ᥝጱഴݒදګഴ̵ݒ
123 127)҅ଚਖ਼ྌ඙֢ดᐏࣁpresentationӾ֢҅ԅ᯿ᗝᭌᶱ҅զᴠڊሿ఺क̶़ࣁ᥶ق123ݎ᮱ᶪᒧ

Ძፏጱflush೰ե҅զႴᴻἬຽᅩೲኸӥጱ๚಻᩸ೲᲫ̶ݎ෸᥶ݶ෸҅ى

̓॔ᶪᕚ᪠̈́ 
ᰒ੒osc mode҅[notein]ളතጱᶪᒧמ௳᭗ᬦ[poly]තᵞ౮ԅ॔ᶪמ௳҅ྌ॒ኼԅᓌ۸҅ݝ؉ԧԲӻ
॔ᶪ̶୏ސstealཛྷୗ̶[poly]ᬌڊጱ॔ᶪמ௳Ԇᥝࣁԭग़ԧӞӻଧ҅ݩԲӻ॔ᶪ੪տڊሿ1ӗ5ଧݩ୏
१ጱጱᶪᒧמ௳list̶ᘒ॔ᶪᶪᒧמ௳ጱىᲫփ᭓ኧӥӞӻཛྷࣘጱ[spray]॒ቘ̶

	 	 	 	 	 	 	 	 	 	            

ཛྷࣘӣ҅च๜ူ୵ݳ౮ 
midiᶪᒧ᫨ഘ౮ԅٌᶪṛ੒ଫጱ᷇ሲଚ᭗ᬦഄឌ࢏୵౮च๜ူ҅౮ԅݳ౮࢏ᶪᜋᶪრ̶


• च๜᭦ᬋ   
՗[spray]឴஑ጱᶪᒧמ௳҅ᬰفӞӻܔᇿጱݳ౮ཛྷࣘ҅᭗ᬦ᫨ഘ᷇ሲᕳکഄឌ҅࢏୵౮च๜ᶪᜋ̶


• ದ๞ਫሿ

 ᶪṛ̈́ݐ឴̓
ଃํଧݩጱᶪᒧמ௳(list)՗ӤӞཛྷࣘӾᤩᭆ҅ڊኧ[spray]ളත҅Ө॔ᶪ੒᨝ፘଫํԲӻᬌ̶ݗڊ
[spray]ጱἕᦊཛྷୗҁlistmode=0҂ԅਖ਼input listೆ۱̵ᬌܔڊӻ꧊҅֕ࣁྌ॒୏ސlistmode҅
[spray]ೲᆙଧׁེݩᭆڊ (pitch,velocity) list҅ਙਖ਼౮ԅsubpatch - [basicwave]ጱᬌࣁ̶௳מف
[spray]ӥႲےጱ[unpack]Րԅԧܔᇿ឴ݐᶪṛଚਖ਼ٌดᐏڊ๶̶


̓ኞ౮च๜ူ݊ᐏူ̈́abstraction - [basicwave] 
[basicwave]ጱӣӻinletڦړളතᶪᒧמ௳̵scope୏̵ى[radiogroup]ူ୵ᭌೠ̶

ᤩೆ۱҅pitch᭗ᬦ[mtof]᫨ഘԅ᷇ሲ҅velocity᭗ᬦ[scale]ᬰᤈහ਍௳מᬯӞpatchӾ҅midiᶪᒧࣁ
ฉ੘ֵٌ҅᫨ഘԅ0ӗ0.9ጱഄଏ꧊̶

᷇ሲғ᷇ሲ꧊ᬌفᕳच๜ူഄឌ҅࢏ᶪ᷇ݩמᕪᬦ[selector~]ҁአಁᒒ᭗ᬦ[radiogroup]ᓀᭌ҂๋
ᕣጱݩמᕪᬦӞӻԙဩݸ࢏ᬌ̶ڊ

ഄଏғഄଏ꧊ᕪᬦ[line~]॒ቘ҅੒ԭzero to non-zero౲non-zero to zero҅᮷ํӞӻ20msጱႹ҅ݒ
ᴠྊclick̶
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[basicwave]՗ӷӻoutletsڦړᬌڊᶪٌ᷇҅ݩמӾӞӻአԭᬳള[scope~]ดᐏူ୵̶֕ํ෸ֵአ
ᘏݢᚆӧᵱᥝ፡ྯکӻူ୵҅౲ӧమᤩดᐏଗಟ҅ࢩྌႲے[gate~]ഴګᬯӞᒒጱᬌ̶ڊ

՗[basicwave]ᭆڊጱݩמෆکݳӞӻԙဩ࢏ӾᕪᬦӞེpre-attenuate҅ԏٚݸᬳള֢کԅGUIጱ
[gain~]̶ෆํݚݩמݳӞ᪠ᬰفԧኼय़Ӟᅩጱ[scope~]Ӿ҅አԭดᐏݳ౮ݸጱူ୵҅ݶ໏کݑ
scope୏ىጱഴ̶ګ


ᳮ̶ى᮱قscope҅midi mode෸ᬯԶਖ਼޾ىᶪ᷇୏ސአಁᭌೠosc mode෸҅ἕᦊ୏ࣁ

̓ᭆڊच๜ᶪრ̈́ 
ੱᓕ޾֢ګࣁၥᦶ෸҅ݳ౮ڊ๶ጱ्ᶪฎᬳളک[ezdac]ጱ҅֕ࣁၥᦶਠ౮ݸ੪ෙ୏ᬳളԧ̶ᬯӞࢶ
ຽՐ֢ԅᶪ᷇୏ࢶ޾ىᐏ̶፥ྋጱݩמ᭗ᬦ[send~]ᭆ҅ڊ౮ԅӞӻقੴىᲫਁ̶[a keyboard]ࣁ
“ᓌฃ᯻໏࢏”ӾฎӞӻᵞ౮ૡٍ҅Րᭆ҅ݩמڊӧඎන्ᶪ̶्ᶪጱഴګᵱᥝ՗ਙጱक़᮱ —— ܨ᯻
໏࢏ᬯӞ੶ᬰᤈഴ̶ګ	 	 	 	 	 	 	          


subpatch - [filter_sampler] 
ᬯӻpatchզ[svf~]ԅ໐ஞ̶ฦ᭗ཛྷୗ૪ᕪᬦෆቘ҅ݝኸGUI੒᨝ٌ҅՜಑۱ࣁ[p svf_filter]Ӿ̶


• च๜᭦ᬋ   
[svf~]ኧԭᕮݳԧࢥᐿଉአጱᄁူ୵ୗଚӬݢզݶ෸ֵአ҅᫾ԅො׎ṛප҅඙֢Ԟஉᓌ̶ܔ


• ದ๞ਫሿ

አ̶ݗᒒفᬌݩמጱ[~svf]ف᭗᪠ғፗ᭗౲ᘏᬰڊጱᬌݩמګአಁኴᶎӾഴࣁ҅ᕪᬦ[gate~]ضḒݩמ
ಁኴᶎӾአ[live.slider]ᦡᗝ౼ֵ᷇҅አ੒හࣳดᐏ҅exponent level 5̶resonanceดᐏԅጯړ
හ҅ਫᴬݐ꧊ԅ0ӗ1̶๋ᕣጱෆݩמݳᕪᬦӞӻԙဩ࢏ᤗ҅ٺᬌ̶ڊ

Ძਁىᭌ҅Ӟฎ๶ᛔᡦ೙Ძፏ҅ളතጱݢӷ᪠ํݩמفpatchӾ҅ᬯӞཛྷࣘጱᬌ࢏᯻໏ࣁ
“osc_sound_little_keyboard” ๶ᛔ[a keyboard]̶ݚӞ᪠๶ᛔ0ݩbufferᕟ̶ӷ᪠ݩמኧ[selector~]ള
ත̶አಁኴᶎֵڞአ[umenu]ᬰᤈᭌೠ̶

Filter޾LFOཛྷࣘฎݩמ஠ᕪᕚ᪠҅ἕᦊፗ᭗҅ᶪᰁἕᦊ୏̶      	 	              
	 	 	 	 	 	 	 	 	 	     

subpatch - [LFO_sampler] 
ᕮ຅ᦡᦇᔄ֒svf filter҅ฦ᭗ཛྷୗ૪ᕪᬦෆቘ҅ݝኸGUI੒᨝ٌ҅՜಑۱̶


• च๜᭦ᬋ   
LFOኧࢥӻच๜ഄឌ࢏ፗളኞ౮҅አಁኴᶎጱ᷇ሲ඙ֵ֢አ[live.dial]҅᝜ࢱᴴਧࣁLFO᭗ଉጱ֗᷇܄
ऒ0ӗ30ֵ҅አ੒හࣳดᐏ҅exponent level 2̶᭗ᬦ[selector~]ᬰᤈᭌೠ҅አಁኴᶎֵአ[umenu]̶


• ದ๞ਫሿ
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೮0զӤ̶LFO amountכጱԙහݩמኞ౮ጱူ୵ᬰᤈԧ؇ᑏֵٌ֢҅ԅ࢏੒ഄឌ҅ݸԏ[~selector]ࣁ
ߥፗള᧣ᜓamountտ୽҅࢏ጱԙဩ࢏꧊0ӗ1̶᭗ᬦᬳള֗᷇ഄۖݐහ҅ਫᴬړአಁኴᶎดᐏԅጯࣁ
ෆ֛ᶪᰁ҅ࢩྌᵱᥝහ꧊ᤑֵٌؑ҅ӧ੒ܻᶪᰁԾኞ୽̶ߥᤑؑොୗฎ᭗ᬦᤑහ̶݄ࢧےamount꧊
Ө1ԏᳵጱ૧᷐੪ฎᤑؑ꧊̶ኧྌ҅᧣ᜓamount੕ᛘጱٺ੝꧊ࣁӥӞ๵ᕚ᪠Ӿտᤩ̶๋݄ࢧےᕣ֢
ԅ᧣ူګᬳളݩמࣁጱԙဩ࢏Ӥ҅ᬌ̶ڊ

	 	 	 	 	 	 	 	 	 	           

Buffer group - record/synth/wave 
[buffer~] [record~] [play~]ፘ԰ᯈݶوݳ຅౮Ӟӻᕟ҅ࣁ๜᯻໏࢏Ӿํوӣӻᬯ໏ጱॺᕟ҅ᕮ຅Ӟ
ᛘׁ҅ഝۑᚆᵱ࿢ጱӧݶኼํங᧣̶


• च๜᭦ᬋ   
ᕟݩԅ໐ஞᕟsynth buffer҅0ݩҔ1٭෈կጱఘࣈ๜ݐ᧛޾ᭌጱrecord bufferᕟ҅ᰒ੒क़୯ݢԅݩ0
्ᶪ๋ᕣՖᬰف໐ஞᕟᬰᤈ॒ቘ޾୯ګҔ2ݩԅူᤒ्ᶪݸ֢ګጱਠ౮ᇇ๜̶୯ᶪೲᰵݢᛔۖىᳮ҅
୮buffer෸ᳩᤩ᯿ᗝ҅ݸᛔۖىᳮጱ෸ᳵԞᵋԏๅෛ̶


• ದ๞ਫሿ

̓record buffer̈́ 
ইֵአ୯ګ౲಑୏๜ࣈ෈կ҅ڞḒࣁضrecord bufferᕟ॒ቘ̶0ᕟጱ्ᶪኧ᧣ګᕟፗ᭗ᬌګ᧣҅ڊᕟ
ἕᦊፗ᭗̶ᬯӞᕟԅ஠ᕪᕚ᪠҅׎ܨӧ؉ձ॒֜ቘ҅Ԟᵱᥝ՗ᬯӞᕟ୯ګଚٟف໐ஞbuffer̶

0ᕟӨٌ՜ᕟጱӧݶԆᥝฎग़ԧADCक़୯޾๜ࣈ෈կ᧛̶ݐadcݩמᬰف[record~]ԏڹ᭗ᬦԙဩ࢏ 
(֢ԅӞӻ“ڹᗝනय़࢏”) ᬰᤈीፅ҅ഄଏ᝜0ࢱӗ20̶ᬳളࣁԙဩݸ࢏ጱ[meter~]֢ԅአಁኴᶎጱ൉
ᯯ̶

಑୏๜ࣈ෈կጱොୗғݢզ೒೫෈կ҅᭗ᬦ[textedit]᧛ݐ᪠ஆ̶෈կ᪠ஆփᬌᕳ[buffer~]ጱread೰
եᬰᤈ᧛ݐҔԞݢզֵአreplace೰ե಑୏ᔮᕹ੒ᦾ໛̶


̓synth buffer̈́ 
ইֵአᡦ೙Ძፏڠୌݳ౮्ᶪ҅ݩמፗള՗᧣ګཛྷࣘᬌ҅ڊ᭗ᬦ୯فٟ҅ګbuffer-mysynth҅ܨᬰ

ฎӞӻ໐ஞᕚ᪠̶֕҅ܔᚆྲ᫾ᓌۑ໐ஞbuffer̶ᬯӞᕟف

̓wave buffer̈́ 

̶ࣈ๜کਂכ෈կ҅فጱ༄ັզٟ݊ݸ๋؉ೲᰵ̶Ԇᥝአ๶فฎਠ౮ᕟ҅ྲٌ՜ᕟग़ԧٟݩ2

̓ᛔۖىᳮ୯ᶪ̈́ 
ଉᥢᦡᦇ௏᪠ฎೲӥ୯ᶪtoggleጱݶ෸ۖސdelay̶෸ᳵݸکdelayᬌڊbangᬬکࢧtoggleىܨᳮ̶֕
ইຎአಁ൉ڹಋۖىᳮtoggle҅੪տኧԭdelayޮ๗Ֆࣁᖀᖅ҅੕ᛘڊሿ᷐क़ጱbangֵtoggleᤩ఺क़
୏ސጱఘ̶٭ᥴې٬ဩғݢզीےӞӻstop೰եᕳdelay҅ᕚ᪠ኼᔺቜ҅Ԟᵱीےselectᒵ੒᨝̶ᬯ
᯾੤ᦶԧݚӞᐿ᭦ᬋ̶ڥአ[record~]ጱsync outᬌڊፊၥ̶ᬯӞᬌݗڊ᭗ᬦᬳള[edge~]ݢզஉො׎

Page 6



ጱፊഴ۸̶ݒݩמӞ෮୯ᶪ୏ত҅sync outݩמ՗zeroک۸ݒnon-zero҅[edge~]ૢ׆ጱoutletᬌڊ
bang҅᥶ݎdelayጱ୏ত̶delayک෸ᳵݸᬌڊጱbangӧአ๶ഴګ୯ᶪ୏҅ىᘒฎᕳک[edge~]׆ݦ
ጱbang҅ᬯӻbang᥶ݎӞӻ0ᕳک୏׎҅ىᚆֵٌىᳮ̶ইຎአಁಋۖ൉ىڹᳮ୯ᶪ҅sync outਖ਼
ىտե૪ᕪ॒ԭݝጱbangڊᬌݸԧکԅ෸ᳵࢩ۸ԅᵭ̶ᬯ෸҅ੱᓕdelayՖ๚؊ྊ҅֕ӧ஠ቘտ҅ݒ
ᳮᇫாԧጱ୏ٚىളݑӞེ0҅੒ਫᴬᇫாӧԾኞձ֜୽̶ߥইຎࣁຄᎨ෸ᳵٖ҅አಁེٚ୏ސԧ୯
ᶪ୏҅ىᬯਖ਼ፗളๅෛ[delay]҅୏তෛӞ᫪୊᬴ޮ๗̶


̓ඎනഴ̈́ګ 
ӣӻbufferᕟጱඎනഴګฎਠقӞᛘጱֵ҅አ[play~]ጱच๜ഴګ೰ե҅አಁኴᶎق᮱ֵአ
[textbutton]̶ٌӾstart, stopಅᬳളጱೲᰵֵአbuttonཛྷୗ҅ᬌڊbangፗള᥶מݎ௳໛೰ե̶
pause޾resumeӷӻ೰ե᭗ᬦӞӻtoggleཛྷୗጱೲᰵਠ౮҅toggleཛྷୗጱ[textbutton]ᬌ1ڊ౲0҅ಅ
զֵአ[select]੒᨝ᓀᭌ̶ἕᦊڡᦶ꧊1҅አಁೲӥೲᰵ׎҅ݸտᬌ0҅ڊpause೰ետᤩ᥶̶ݎ

ইຎአಁೲԧӞེฮ؊Ძ҅ԏ݈ݸᅩڋstopೲᰵ؊ྊԧᶪ᷇ࢧන҅ᬯտ੕ᛘฮ؊ᲫՖࣁ“standby”̶
ӥӞེᅩ୏ඎනጱ෸҅ײᬯӻೲᰵ੪ํᳯ᷌ԧ̶ࢩྌ҅ԅ؊ྊᲫीےԧӞӻ೰եֵٌ҅᥶ݎstopጱ
	 ෸Ԟਖ਼ฮ؊Ძ௩॔ԅἕᦊᇫா̶ݶ 	            		 	 	        


wave control 
ူᤒᶪᜋ֢ګጱ໐ஞ̶܄


• च๜᭦ᬋ   
[wave~]Ө[waveform~]൫ᯈ҅᭗ᬦ᧛ݶݐӞbufferݷᑍכ೮ٖ਻ӞᛘҔ᭗ᬦ෫ᕚݎᭆӨളත᩸তӨ
ᕮੲᅩכ҅௳מ೮౼֖ݐᗝӞᛘ̶[wave~]ጱच๜֢አࣁԭ஗ሾ᧛ݐbufferӾጱ຤ӻྦྷ៧҅ᘒ੒౼ݐ
֖ᗝጱഴګฎ᭗ᬦ0ࣁӗ1ᳵ஗ሾஃ॔ጱݩמ੒ᬌݩמفᬰᤈ໏๜ಚൈ̶ݩמ᧛ֵݐአᲬἸူ֟޾ୡ
ူഴ҅ګᚆड़୵౮ݻܔ᧛޾ݐ๶ࢧ᧛ݐӷᐿපຎ҅አಁኴᶎӾֵአӥ೉ڜᤒᬰᤈᭌೠ̶໑ഝbuffer෸
ᳩᦇᓒଚᶼᦡܻ᭛ඎනಅᵱጱ᷇ሲ֢ԅڡত꧊̶


• ದ๞ਫሿ

̓[wave~]Ө[waveform~]ጱىᘶ̈́ 
[waveform~]ڡতᦡਧԅ᧛ݐbuffer-mysynth҅ࢩྌݩ1ࣁ໐ஞbufferᕟ୯ګ෸҅ူ୵ܨ૪ᵋԏๅෛด
ᐏ̶ڡতἕᦊᭌӾෆӻྦྷ៧҅ොࢧ׎නق᮱bufferٖ਻҅ᬯӨ[wavecontrol]ጱἕᦊᦡਧԞํ̶ى

[waveform~]Ӿᳵጱӷӻinletsݢᦡᗝ஗ሾᭌྦྷጱ᩸ᅩ޾ᕣᅩٌ҅හഝጱදݒਖ਼ፗളޝሿူࣁ୵ጱṛ
ՄᭌೠӤ҅ᘒူ୵ጱදמݒ௳տፗള՗ӥොጱӷӻoutletsᬌ҅ڊኧྌݢզ୵౮Ӟӻහഝ஗ሾ̶Ӥො
inletsݢളතset೰ե҅ᦡਧ᩸๛෸ᳵᅩ̶ಅզӥොᬌڊፗളᕳکset҅౮ԅset೰եጱݒᰁ̶Өྌݶ
෸҅՗outletsᬌڊጱӞ੒෸ᳵᅩᤩ෫ᕚݎᭆᛗ[wave~]ጱtable locationᬌفᒒ҅ݗኧྌ୵౮ፘ԰ى
ᘶ̶ࢩྌӧᵱᥝᶎݻ[wave~]ጱ඙֢҅ਠق᭗ᬦGUI੒᨝[waveform~]ᬰᤈ౼ݐ඙̶֢
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̓አಁኴᶎူ୵඙֢݊ดᐏמ௳̈́

ူ୵׆ݦጱsliderአԭ᧣ෆᕒݻӤጱzoom in/out̶[waveform~]ጱvertical zoomᬯӞ݇හ꧊᩼य़҅
ူ୵᩼ᖽੜ҅ᬯࣁᥤᥧ඙֢Ӥ޾ՈጱӞᛱఽᥧฎݍᬦ๶ጱ҅ࢩྌ᭗ᬦscaleᬰᤈԧݻݍහ਍ฉ੘̶

ᄍᐏཛྷୗӾ҅[waveform~]Ӥොԅ඙֢ೲᰵ҅ӥොԅמ௳ดᐏ޾ᶪᰁ᧣ෆ̶᯻໏ሲ޾௳מ௛෸ᳩ๶ᛔ
[info~]҅᭗ᬦ᧛ݐbufferݷᑍmysynth҅[info~]ݢᬌڊፘଫጱמ௳̶᥶ݎᬯӞᬌڊጱ೰ե๶ᛔӤӞӻ
ཛྷࣘӾጱ໐ஞbufferᕟ̶ڥአᬳളࣁ[record~]sync outᒒݗጱ[edge~]҅୯ګᕮ๳෸҅[edge~]׆ݦ
outletᬌڊጱbangਖ਼᥶ݎ[info~]̶


̓ subpatch - wave control ᲬἸူ֟޾ୡူഴ̈́ګ 
[phasor~]ᚆड़ኞ౮ଏ꧊0ࣁӗ1ᳵጱᲬἸူ҅ଉአ֢ᔜᏟጱ໏๜᧛ݐૡ̶ٍᕚ௔Ӥ܋ጱෑᕚ޾ଗᚈڥ
ᔱጱࢧ៧ֵਙ౮ԅwaveഴګጱᒫӞᭌೠ̶ኧԭူ୵ฎᕚ௔Ӥ܋ጱ҅ಅզݢզ۰᭛̵ݻܔጱ᧛ݐ໏
๜̶᷇ሲԅྋ෸҅ᲬἸူྋڹݻᬰ҅ࢩྌฎᶲଧ᧛ݐ໏๜̶ݍԏ҅᷇ሲԅᨮ෸҅੪ݢզᭋݻ᧛̶ݐ

୵ԅူٌࢩच๜᭦ᬋӨᲬἸူᔄ֒҅֕[~cycle]̶ݐ໏๜᧛ݻܔጱݻ౲ᭋݻਫሿྋݢྌ҅[phasor~]ࢩ
֟ୡใᕚ҅੒໏๜ጱಚൈӧฎᕚ௔ጱ҅ࢩྌ्ᶪտ୵౮ۖாጱ۸ݒఽ̶

ਫᴬૡ֢ӾݢᚆᵱᥝӞӻ᧛ݐ“चࢩ҅”ٵྌԅഴ݇ګහᦡਧԧἕᦊ꧊҅Ԟ੪ฎphasorጱἕᦊ᷇ሲ̶
ᬯӞ᷇ሲ٬ݐԭbufferጱᳩଶ̶ྲইmysynthἕᦊԅ5ᑁ҅ࢩྌֵአӞӻਠෆޮ๗ူܻ᭛᧛ݐጱᦾ҅
ᬯӞޮ๗ူጱcycleᳩଶ੪ᵱᥝ5ᑁ҅᷇ڞሲԅ1/5ᑁ̶୮mysynthጱbuffer෸ᳩᤩ᯿ᗝ෸҅ෛጱ෸ᳩ
ਖ਼᭗ᬦ෫ᕚݎᭆ҅ࣁ[expr]Ӿ᯿ෛᦇᓒ̶ᬯӞ᷇ሲᦇᓒጱ᭦ᬋݶ໏ᭇአԭ֟ୡူ҅ᡱᆐࣁ“back and 
forth”ᬯӞཛྷୗӥ҅ଚဌํӸ໒఺ԎӤጱ“ܻ᭛ඎන”҅चԭใᕚጱ۸्҅ݒᶪฎᤩਫ෸೉֐ጱ̶֕Ֆ
ᆐᵱᥝӞӻፘ੒ጱ“݇ᘍचڡࣁֵٌ҅”ٵতඎන෸҅ਠෆࢧනጱ෸ᳩӨܻ෸ᳩᒵ̶ݶኧԭcosineࣁӞ
ӻޮ๗ٖਖ਼्ᶪ໏๜๶ݱࢧ᧛ݐԧӞ᭭҅ᘒӬ्ᶪտݎኞݒ୵҅ԅԧ“ލႴ༩”ᬯӞཛྷୗӥጱܻ᭛ࢧ
න҅cosineጱ᷇ሲฎਖ਼ӷӻޮ๗֢ԅӞӻޮ๗๶ᦡਧٌ҅Ӿ܎ӻޮ๗ԅӞ᭭ਠෆࢧන҅ಅզ᷇ሲԅ
phasorጱړࢥԏӞ̶

զӤ“ܻ᭛ඎන”ἕᦊचԭӞӻਠෆጱbuffer҅ࢩྌྦྷࣁ៧ᭌೠӤԞᦡਧԧἕᦊᭌӾෆӻbuffer (ࣁ
[waveform~]ᒒᦡਧ)̶

ഴူګጱഄଏ఺ޱ፳੒ᭌਧ໏๜ྦྷ៧ᬰᤈ᧛ݐጱ᝜ࢱҁ0ӗ1҂҅ࢩྌአጯྲړ๶ᤒᐏ᭦ᬋๅႴศ̶

ഴګᒒጱ੒᨝च๜᮷಑۱ࣁsubpatchӾ҅Րਖ਼GUI੒᨝ኸࣁक़ᶎ̶


 ᐏ̈́ࢶ̓
ူᤒጱᶪ᷇מ௳՗[wave~]ጱoutletӾᬌ҅ڊᬯӞᶪ᷇ݩמᕪᬦᶪᰁ᧣ෆݸփᬌᕳ[ezdac~]̶ᬯӞᬌڊ
back and forth”ཛྷୗӥ҅“ࣁ̶ࢶᨏ᷇޾ࢶดᐏ୸ᜋ्ᨏڦړ҅ӷӻ[spectroscope~]ک෸Ԟᬳളݶ
्ᶪᤩ೉֐ጱᬦᑕ्ࣁᨏࢶӤ᫾ԅกด̶ᬯӞᬌڊԞᬳളکԧ[snapshot~]҅զ2msጱᳵᵍ᧛ݐ໏๜
꧊҅᭗ᬦ[multislider]ดᐏԅ჻ۖጱࢶᐏ҅Ԇᥝ֢ԅᶪ᷇ࢧන෸ጱᥤᥧ൉ᐏ̶

	 	 	 	 	 	 	 	 	 	            

effects - pitch shift 
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ᶪᜋ֢ګਠ౮҅ݸ᯻໏࢏ጱૡ֢૪ᕪᕮ๳̶ᬯ᯾᷐क़ႲےԧӞᅩපຎ҅࢏አԭᦶލ૪ᕪ֢ګਠ౮ጱ

ᶪ̶᷇ᬯӞᇇࣘጱ໐ஞ੒᨝ԅ[groove~]҅֕ଚ๚ਖ਼ٌ֢ԅlooperᖫᬋֵ࢏አ҅ᘒฎڥአਙ᧛ݐ
bufferզֵ݊አtime stretch޾pitch shiftଚᬌڊᶪ̶᷇ݩמtimestretchં௔ἕᦊ୏̶ސ[groove~]ᴻ
च๜ጱඎනഴګक़҅ӧᦡٌ՜ᭌᶱ̶

૪ਠ౮ᶪᜋጱᶪᴤපຎ̶զ्ܻ֢ԅᶪᴤᒫӞᶪ҅አލጱᛔᆐᶪᴤ҅ᦶܔጱፓጱฎཛྷճӞӻᓌ᧣ݒ

ಁ᭗ᬦኪᚏᲫፏӤጱහਁᲫ҅ཛྷ೙ᓌᨏጱdo,re,mi…҅හਁ1֢ԅdo҅ܨ๚ݒ᧣ጱ̶्ܻහਁᲫፏጱ
ᦩڦӨݒ᧣ᦇᓒ಑۱ࣁ[p pitch_control]Ӿ̶

[p pitch_control] - ኪᚏᲫፏጱහਁᲫ᭗ᬦ[key]ᦩ҅ڦԏݸᕪኧ[select]ᓀᭌහਁᲫጱASCIIᎱ
(49~57)̶ᓀᭌݸᬌڊጱbangਖ਼᥶ݎ[funnel]ֵ҅አ[funnel]ጱଧݩᬌۑڊᚆ҅ਖ਼ଧݩ؇ᑏᰁᦡᗝԅ
49҅՗ᘒᬌྯڊӻහਁᲫጱASCIIᎱ̶ᕪᬦٺဩ᫨۸ԅ0ӗ8ጱԜӻහਁ̶ೲᆙ12ଘ࣐஌ጱ᷇ሲྲ҅
ᦇᓒྯӻᶪᒧ(ᰩቨጮᲫ)ጱ᷇ሲىᔮ̶ኧԭଚӧᬌྯڊӻ܎ᶪ҅ಅզӧᚆᕹӞᦇᓒ҅ݝᚆೲᆙᶪᑕى
ᔮԅྯӻᶪᒧܔᇿᦇᓒpitchshift factor̶	 	 	 	 	 	      	          


effects - delay 
delayཛྷֵࣘአbpatch - [delayline_sampler]҅ฦ᭗ཛྷୗ૪ᕪᬦෆቘ҅᭦ᬋᕚ᪠಑۱ࣁ[p delayline]Ӿ̶


• च๜᭦ᬋ   
ᬰف[p delayline]ጱᬌݩמفᤩړ౮ӣ᪠҅Ӟӻፗ᭗҅ݚӷӻአ֢delaylineጱଗლ̶ݩמ

ᴻԧ୊෸ᕚ᪠҅ݩמᬌڹڊᬮտᕪᬦӞӻabstraction - [cosDryWetBal]҅አԭଗლݩמmixing̶ 
አಁኴᶎݢᭌೠbypassҔଗლݩמጱഴֵګአӞӻᓌܔጱჶ᫥҅Ⴒےԧளഠ௩॔ೲᰵҔclearೲᰵአ
ԭႴᴻfeedback̶


• ದ๞ਫሿ

̓୊᬴ݍḇ̈́

୊᬴ጱ໐ஞ੒᨝ԅ[tapin~][tapout~]҅ᰒ੒Ꭸੜጱᶪᜋ҅2000msጱ୊᬴਻ᰁᚆड़ᭇአय़᮱ړఘ୵̶

ֵአ“ܔӻtapݍḇ”ጱच๜ොୗ҅ݍḇᕚ᪠ጱीፅᕪᬦԧᤑؑ޾smoothing̶ᤑؑጱच๜௏᪠ฎ҅ݍ
ḇݩמਫ෸۸҅ݒ᭗ᬦᦇᓒٌ࣐ො໑꧊҅ྲ᫾Өፓຽᶪᰁጱ૧୑҅ਖ਼ᬯӻ૧୑꧊ࢧےᕳܻݩמrms
꧊ٌ҅ᦇᓒᕮຎӧෙ᩽ᬪፓຽ꧊҅ܨአಁᦡਧጱݍḇᰁ̶ਖ਼ᬯӞഴݩמګᕪᬦsmoothݸփ᭓ᕳݍḇ
஗ሾӾጱԙဩ֢҅࢏ԅीፅഴ̶ګfeedback levelጱ๋य़꧊ᦡਧԅ0dB҅ቘᦞӤݍḇ஗ሾጱഄଏݢত
ᕣ1ࣁզӥ̶


̓Ⴔᴻྜኸ̈́ݩמ 
ṛݍḇఘ٭ӥ҅ইfeedbackᬡ๋کṛ꧊0dB҅୊᬴ݩמտํय़ᰁங୧ጱੲ᮱ݍḇᳩ෸ᳵ؊ኸࣁᶪ᷇
ᔮᕹӾ҅ࢩྌႲےԧᛔۖႴᴻጱᕚ᪠̶᭗ᬦ੒࣐ො໑꧊ᬰᤈ૲ਫ਼ڣෙ҅ࣁჿ᪃๵կ෸ᛔۖ᥶ݎ୊෸

አֵ҅٭bangጱఘ॔ݍӧᑞਧᘒݩמጱclear೰ե̶ᕪᬦၥᦶ҅0.0001ฎྲ᫾ᑞগጱᴇ꧊̶ԅᴠྊ࢏
[onebang]ᬰᤈ᥶̶ݎ᭗ᬦselect 1҅ᬌڊbang̶୮ݩמӧٚੜԭ0.0001҅૲ਫ਼꧊ݒԅ0҅՗ᘒ᥶ݎ
[select]՗׆ݦoutletᬌڊbangଚ᯿ᗝ[onebang]զ׎ԅӥӞེᬌڊbang؉̶॓ٵ
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ლݩמጱᬌڊᕪᬦ[onepole~]ᬰᤈ֗᭗̶


̓ഴګᒒ̈́ 
֗᭗cutoff frequencyጱ᝜ࢱฎྦྷ᷇ق(20~20k)ֵ҅አ੒හࣳดᐏ҅exponent level 5Ҕfeedback᝜ࢱ
ᦡਧԅ -60~0dB҅ݶ໏ֵአ੒හࣳ҅֕ᬯ᯾ԅᨮහᦇᓒ҅exponent level 1/5̶


̓ଗლݩמႰݳ - [cosDryWetBal]̈́ 
* ݇ᘍԧAndy Farwell̽ࣁᦡᦇ्ᶪ̾ӾֵአPureDataᦡᦇጱӞӻᕚ᪠̶

ଗლݩמጱႰֵݳአ֟ୡ꧊ഴ҅ګᚆड़᭿عᕚ௔ഴګտڊሿጱᶪᰁഖ०࣐҅ᤍࣁӾᳵጱ෸ݢ҅ײզ

឴஑3dBጱᶪᰁीᳩ҅ᬯฎӷӻ्ᶪےݖ๜ଫଃ๶ጱ्ᚆ̶׭ے

[cos~]ጱᬌفᒒളත0ӗ1ԏᳵጱphase꧊҅1ᒵݶԭӞෆӻޮ๗҅ࢩྌᬯӞᬌف꧊఺ޱ፳Ӟӻޮ๗2π
ጱ̶ྲܛইᬌ0.5ف෸҅ፘ୮ԭᦇᓒπጱ֟ୡڍහ꧊̶

ݦᴳԅᵭҔຄݩמ஑ਠෆഄଏ҅ᘒლ឴ݩמ꧊0҂҅ᵱᥝଗګຄૢ෸ҁഴࣁᬯӻmixerӾ࣐҅ᤍࣁ
෸҅ԫᘏፘݍҔࣁӾᳵҁഴګ꧊0.5҂෸҅ᵱᥝԫᘏ࣐ᤍ̶cosine0ᒵԭ1҅ᘒࣁ-π/4 ӗπ/4܄ᳵ҅ڟ
অ឴஑ࢱᕰy᫰੒ᑍጱ܎ӻޮ๗ใᕚ҅ݢአԭഴګଗლ̶ݩמ

0 ӗπ/4ԅ᭓܄ٺᳵҁഴګଗݩמ҂҅Өྌݶ෸-π/4 - 0ԅ᭓ी܄ᳵҁഴګლݩמ҂̶ҁഴګ꧊0҅ଗ
ഄଏݩמ꧊0҅ლګഄଏ0Ҕഴݩמ꧊-0.25҅ლګഄଏ0Ҕഴݩמ꧊0.25҅ଗګഄଏ100%Ҕഴݩמ
100%҂

አಁᒒᬌفጱ0ӗ1ԏᳵጱഴګ꧊҅Ḓضᕪᬦԙဩ࢏ᖽٺԅ0ӗ0.25҅ᬯӞ܄ᳵݢզፗള֢ԅଗݩמጱ
ഴګ꧊̶ᖽݸٺጱ꧊؇ᑏ -0.25 ҅឴஑-0.25ӗ0ጱ܄ᳵ҅ᬯӞ܄ᳵ֢ԅლݩמጱഴګ꧊̶୮አಁᬌف
ԅ0.5෸҅Ḓضᤩᖽٺԅ0.125ҁ1/8ޮ๗҅ܨπ/4҂҅ྌ෸҅ଗݩמഴګ꧊cos(π/4) ޾ლݩמഴګ꧊
cos(-π/4)࣐҅ԅ0.707ૢ̶ݦኧྌਫሿԧྲ᫾ቘమጱଘᤍഴ̶ګ


preview and listen 
ᬯӞᇇࣘฎᇿᒈጱ҅ࣁ੕فᶪრ෈կԏݢ҅ڹᚆտᶼލӞԶᄟํࣁአጱᶪ̶᷇᭦ᬋӤંԭᶪრጱྍ

Ṉ҅ಅզࣁᄍᐏཛྷୗӾ҅ݩ1̵ݩ0޾bufferᕟ॒ԭݶӞ੶̶


• च๜᭦ᬋ   
्ᶪጱඎන᭗ᬦ[sfplay~]ፗള᧛ݐ෈կ҅Өbuffer෫̶ىᬳളԧ[playbar]զොࢧ׎න඙̶֢[sfplay~]
ጱ෈կ᧛ݐᯈݳ[umenu]զොے׎᫹෈կ४̶


• ದ๞ਫሿ 
̓಑୏෈կ̈́ 
ፗളֵአ[sfplay~]ጱread೰ե಑୏ᔮᕹ੒ᦾ໛ᭌೠܔӻ෈կ̶


 ᫹෈կ४̈́ے̓
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෈կ᪠ஆጱ᧛ىݐᲫڥአ[umenu]ጱprefixጱ೰ե҅prefixጱ݇හইຎฎӞӻํපጱ෈կ४᪠ஆ҅ࣁ
୏ސautopopulateં௔ጱڹ൉ӥ҅umenuݢզᛔۖႴቘሿํڜᤒଚਖ਼෈կ४Ӿጱಅํ෈կऴ꧌ᬰ
ྌտᬦᄁٌ՜໒ୗጱࢩ҅”ᬯ᯾҅umenuጱfile typeં௔૪ᦡᗝԅ“Mp3 WAVE M4a CAF AIFFࣁ̶݄
෈կ̶አಁ᭗ᬦӥ೉ڜᤒᭌೠᶪ᷇෈կ҅ݸਠෆጱ෈կ᪠ஆਖ਼փ᭓ᕳ[sfplay~] open೰ե҅౮ԅٌ݇
හݒᰁ҅՗ᘒ᧛ݐፘଫጱ෈կ̶

ളත෈կ४מ௳ጱฎGUI੒᨝[textedit], ٌ׆ݦoutletፊၥݎ۸҅ݒኞ۸ݒ෸ਖ਼ᬌڊbang҅ᬯӻ
bangᬬࢧᕳᬌفᒒ҅᥶ݎ෈๜ٖ਻ጱᬌ̶ڊ᭗ᬦ[route]݄ധᬌڊຽᓋ“text”҅ݢܨ౮ԅprefix೰եጱ
݇හ̶


᯿᫹̶׎ԧ“reload”ೲᰵ҅զොےᚆ҅Ⴒۑᒒbangጱفአ[textedit]ᬌڥ

̓෈կ४᧛ݐ੶ᕆ̈́ 
[umenu]ጱdepth೰եݢզਫሿݻӥ౲ݻӤ᧛ݐ෈կ४੶ᕆ҅Ӥӥ᭑ᕆ۸ݒጱఘ٭ᶋଉᭇݳአ
[incdec]๶ਠ౮̶ࣁአಁኴᶎֵአጱڞฎ[textbutton]҅ࣁᬯӻᶱፓӾᕷय़᮱ړೲᰵ᮷ฎଫአ
[textbutton]̶አ>>޾<<ᒧ֢ݩԅຽᓋ҅ೲᰵᬌڊጱbangአ๶᥶ݎ[incdec]ጱinc೰ե޾dec೰ե̶
[incdec]Ө֢ԅdepth೰ե݇හጱහਁ໛ፘᬳ҅ݢ׎զֵአಁಋۖ᧛ݐๅႮӞ੶෈կ४౲ஃࢧ᧛Ӟ੶
෈կ४̶֕decrementጱ೰եฎဌํᴴګጱ҅҅ܨইຎአಁࣁහਁ૪ᬡ҅ݸ0کՖӞፗ᥶ݎdec೰
ե҅[incdec]տᖀᖅᬌڊੜԭ0ጱහਁ̶ੱᓕӨdepthፘᬳጱහਁ໛ᴴګԧ๋ੜ꧊0҅֕[incdec]Ӿฮ
ਂጱහਁݢܩզฎᬱੜԭ0ጱᨮහ҅ࢩྌᦡਧԧӞӻbooleanഴ҅ګইຎ[incdec]Ӿฮਂጱහਁੜԭ
ᒵԭ0҅ਖ਼᥶ݎset೰ե҅ਖ਼ٌ᯿ᗝԅ0̶ইຎӧ؉ᬯӞ᯿ᗝ҅ࣁአಁஃࢧೲԧᦜग़ӥጱఘ٭Ӿ҅ྲই
[incdec]ٖਂහਁᬡکԧ-10҅አಁᬯ෸఺ᦩکᥝೲፘݍොݻጱೲᰵ҅ᮎԍ੪ӧ஑ӧೲེ܈಍ᚆکࢧ
ᶋᨮᇫா̶ࢩྌ҅᯿ᗝԅᵭݢզᅎၚᥴ٬ᬯӞᳯ̶᷌

[umenu]Ӿጱ෈կӻහ՗ٌ׆ݦoutletӾᬌ҅ڊᬯӞמ௳ԞޝሿࣁአಁኴᶎӾ̶

	 	 	 	 	 	 	 	 	 	 	  

SUMMARY


msp੒᨝य़ग़ฎṛଶᵞ౮ጱ҅ݢզᶋଉො׎ጱᦡᦇᶪ॒᷇ቘૡٍզ݊Ⴒے᪃ड़ӿ੄ጱۑᚆ҅׎ܨӧ
ֵአձ֜ᒫӣොପ҅Րٖᗝ੒᨝੪ݢզჿ᪃य़ग़හᵱ࿢̶ࣁᦡᦇӤ҅ๅ᯿ᥝጱࣁԭᕚ᪠ഭ૲̵ݩמ

ၞ᭗ᒵᕮ຅ىᔮ̶ࣁᬯӻ᯻໏࢏Ӿ҅౯Ԟๅग़ဳىࣈԧᕡᜓ॒ጱ᭦ᬋ຅ୌ҅ੱݢᚆֵٌ౮ԅฃአ

ጱ̵᭦ᬋᶲ኱ጱૡ̶ٍ

ፓ҅ڹᬯӻੜૡٍᚆड़ჿ᪃ᓌܔጱᶪᜋ֢֕҅ګՖํஉय़දᬰᑮᳵ̶ࣁᶪრොᶎ҅च๜ူ୵्ᶪጱ

຅ୌྲ᫾ܔӞҔ੒፥ਫ्ᶪጱ᯻໏҅ᬮᵱᥝๅग़ጱᶼ॒ቘ޾ᖫᬋۑᚆҔူᤒݳ౮ොୗԞݢզ؉ๅग़

ಘ઀̶֢ԅӞӻᛔਧԎૡٍ҅໑ഝਫᴬᵱ࿢ᵋ෸ๅෛᬽդฎਙጱ๋य़ս۠҅ࢩྌᬯӻૡٍݢզ౮ԅ

ྲ᫾ቘమጱૡ֢ۗಋ̶
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