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HAUWOHANBbHbBIMN CTAHOAPT POCCUMCKONM SGELEPALUM

3ByKOBOE BelaHue undposoe

KOANPOBAHWE CUTHATOB 3BYKOBOT O BELWWAHNA
C COKPAWEHVEM N3BbITOYHOCTW ANA NEPEJAYN
Mo LUMNPPOBLIM KAHAJTAM CBA3N.
YACTbIH (MPEG-4 AUDIO)

CTpYKTyprpOBaHHOE KOAWPOBaHUE 3BYKOBbIX CUTHANOB (SA)

Sound broadcasting digital. Coding of signals of sound broadcasting with reduction of redundancy
for transfer on digital communication channels. A part Il (MPEG-4 audio).
Structured audio (SA)

[ara BBefeHns — 2014—09—01

1 O6nacTtb NpUMeHeHus

1.1 O630p

1.1.1 Ha3HaueHue

KoMniekT MHCTPpYMeHTa lbHbIX CPefCTB CTPYKTYPUPOBAHHOIO ayAmno AaeT BO3MOXHOCTb nepeAasaTtb nje-
KOAMPOBaTb CUHTETUYECKNE 3BYKOBbIE 3P (DEKTbI U My3bIKY, HOPMUPYSA HECKOIbKO Pa3/IniHbIX KOMMNOHEHTOB. Mc-
NnoNb3ys CTPYKTYPUPOBAHHOE ayno, MOXET 6bITb CO3/4aH BbICOKOKAYECTBEHHbIV 3BYK NPU Ype3BblYANHO HN3KOWA
NPONYCKHOM CNOCOGHOCTU. TUNUYHAS CUHTETUYEeCKas My3blka 418 Ype3BbluaiiHO TOHKOTO BbIpa3nTeIbHOro MCnos-
HEHMS C UCNO/Ib30BAHNEM MHOTOUYNC/IEHHbIX MHCTPYMEHTOB MOXeT 6bITb KOAMPOBaHa B (hopmMaTe Ha CKOpOCTAX
nepepauun B npegenax ot 0 Kéut/c go 2 unmn 3 Kéurt/c.

MPEG-4 cTaHaapTU3npyeT He onpeAeneHHblii HAbop MeToA0B CUHTE3a, a MeToA A4/151 ONMCaHna MeTo40B
CuMHTe3a. J/llo6oli coBpeMeHHbIli unun byayuwmii MeTof CuHTe3a 3Byka MoXeT 6biTb onucaH B popmate MPEG-4
CTPYKTYpMpOBaHHoOe ayamo.

1.1.2 BBegeHue B rnaBHble 3/1IEMEHTHI

B KOMNeKTe MHCTPYMEHTasIbHbIX CPeACTB CTPYKTYPUPOBAHHOIO ayAn0 eCTb NATh [NaBHbIX 3/TEMEHTOB:

1. A3blk OpKecTpa CTPyKTypupoBaHHoro ayamo nnm SAOL. SAOL asnseTcs A3bIKOM 06paboTku LM POBbIX
CUrHanoB, KOTOPbIVi NO3BONAET ONUCbIBATb NPON3BO/bHbIE @aNTOPUTMbI CUHTE3a M YNpaB/IeHNA Kak YacTb NoToka
6UTOB KOHTeHTa. CuHTakcuc n cemaHTrka SAOL cTaHAapTU3NPYOTCA HOPMATUBHbLIM CNOCOGOM.

2. f13bIK OLLeHKWN CTPYKTYpUpOBaHHOTo ayamo nnn SASL. SASL siBnsieTca NpocTbiM A3bIKOM OLL€HKU 1 ynpas-
NeHns. KOTOPbI NCNOMb3YeTCA B ONpeAeneHHbIX Tunax 06bekToB 419 onucaHns cnocoba, KOTOPbIA NCNONb3YT
anropuTMbl reHepaymuu 3Byka onucaHHsle B SAOL. 15 BocnpousBeeHus 3Byka.

3. PopmaTt 6aHka CIMNI0B CTPYKTypUpoBaHHOro ayamo, unu SASBF. dopmat 6aHka camnios no3sonseT
nepegasaTb 6aHKM ay4MOCIMNI0B, KOTOPbIE 6YAYT NCMONb30BATLCA B TA6/IMYHOM CUHTE3E, 1 OnucaHne NPocTbiX
anropuTMoB 06paboTku, YTO6bl N0/IL30BATLCS UMU.

4. HopmaTuBHOe onucaHue naaHuposLmnka. NaaHnpoBLLIKK ABNSETCA AUCNEeTYEPCKUM 3/1EMEHTOM BO Bpe-
M$ BbIMOJTHEHNA NpoLecca A4eKoANpoBaHNsa CTPYKTYpMpPOBaHHOro ayamo. OH oTo6paxaeT CTPYKTypHOe ynpasrie-
Hue 3BykoMm, onpegeneHHoe B SASL nnn MIDI. n gucnetyepusnpoBaHHble COObITUS B pealbHOM BpeMEHU, Uc-
nosib3ya HOpMaTUBHbIE aNropuTMbl reHepaLmmn 3ByKa.

5. HopmatusHas ccbinika Ha cTaHgapTel MIDI, ctaHgapTusupoBaHHble BHewHe MIDI Manufactures Association.
MIDIsBnseTca anbTepHaTUBHbLIM CPeACTBOM CTPYKTYPHOrO ynpaBieHns, KOTOpoe MOXET NCNO/1b30BaTbCA B COYe-
TaHun ¢ unu BMecto SASL. XoT 1 MeHee MolwHoe u rn6koe yem SASL Moagepxka MIDI B aTom cTaHaapTe
npegocTaBifgeT BaXHY 06paTHY0 COBMECTUMOCTb C CYLLLeCTBYIOLWUM KOHTEHTOM U UHCTPYMEHTaMn aBTOPUHra.
Moapepxka MIDI B 3ToM cTaHgapTe COCTOUT M3 CNKUCKa pacno3HaBaembix coobuieHmnin MIDIn HopmaTuBHO ce-
MaHTUKN AN KaX[0ro.

M3paHue ouunansHoe
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2 HopMaTuBHbIe CCbINKN

B HacTosAwem cTtaHgapTe Mcnosib3oBaHbl HOpMaTuBHbIE ccblsikn Ha TOCT P 53556.0—2009 «3BykoBoe
BelaHune uudposoe. KognposaHme cUrHanoB 3ByKOBOr0 BelaHMA C COKpalleHneMm n3bbITOYHOCTY AN nepesayn
no undpoBbIM kaHanam ceasn. Yacts Il (MPEG-4 audio). OCHOBHbIE NOMIOXEHUS».

3 TepMuHbI 1 onpeaeneHus

B HacToAueM cTaHfapTe NPUMEHEHbl TEPMUHbI U COKPaLLEeHUA C COOTBETCTBYIOLWMMN OnpeAeneHnamMu,
ncnonb3dyemble B FTOCT P 53556.0—2009.

4 CMMBO/bI N COKpaLlEHMS

4.1 MartemaTtunyeckne onepauuun

Mcnonb3yemble maTemaTuyeckne oneparopsl, nofo6HbI MCMoIb3yeMbIM B A3blKe nNporpaMmmuposaHus C:

+ [0nosIHeEHNe

- BbluMTaHne

X nnm * YMHOXeHne

/ aenexve

Exp 3KCMOHeHUManbHas PyHKUUA exp (oCHoBaHue e).

log HaTypasbHbIli norapudm

log 10 [EeCATUYHbIV norapndm

abs abconoTHOE 3HaYeHne

floor (x) Hanbosbliee Lienoe YNC/0, MeHbLLEE YEM MU PaBHOE X
cell (x) HavMeHbLllee Lenoe Ynucno, 6onbluee YeM Uu pasHoe X
> 6o0nblue yem

< MeHblle Yyem

>= 60nblle YeM v paBHO

<= MeHbLle YEM UM PaBHO

<>wunn!= He paBHO

4.2 MeTogbl onnucaHus

4.2.1 CuHTakcuc notoka 6utos

CuHTaKcuc notoka 6UTOB CTPYKTYPMPOBAHHOTO ayAuno onuckiBaeTcs, ncnonbdys SDL MPEG-4 Syntactic
Description Language.

4.2.2 CuHtakcuc SAOL

TekcToBbIil cuHTakcuc SAOL onucbiBaeTcsi, MCNONb3ys HOTauuo pacliupeHnHoro popmata Backus-Naur
(BNF). BNF siBnsieTcst onucaHmem AN KOHTEKCTHO-CBOGOHbIX PAMMAaTUK A3bIKOB NPOrpamMMupoBaHus.

Mpammatukn BNF cocTaBnatoTca U3 TepMUHOB, Takke HasbiBaeMbliX Mapkepamu (cumBonamm). TepMuHbI
npeacTaBNST CUHTAKCMYECKMEe 3N1IeMEHTbI A3blKa, Takne Kak K/toueBble C1oBa 1 NyHKTyauuto. Mpasuia onucbiBa-
10T KOMBVMHUPOBaHVE 3TUX ANIEMEHTOB B CTPYKTYpPHbIe rpynnbl.

MpaBnna noAcTaHOBKM, KOTOpble 0TO6GPaXatloT NPOAYKTbI B NOCNEA0BATEbHOCTSAX APYTUX MPOAYKTOB U TEp-
MWHOB. NPeACTaBAATCA CUMBOJIOM - >,

Takke onucaHbl NpaBuia NOACTAHOBKU, UCNOb3YOLLNE AONONHUTE NbHbIE 3/IEMEHTbI, C UCNOJIb30BaAHUEM
cumBonoB 0- Micnonb3oBaHne 37Ol HOTALMM HO YBeNMYMBaeT BO3MOXHOCTM ONUCAHNA CUHTakcuca, nogenaeT
onpegeneHHble KOHCTPYKLUK 60/1ee NPOCTbIMU.

Mpammartuka (HaumHas c cumona seghead) onucbiBaeT, B JONO/IHEHNE K YCTAHOBIEHHOMY BblIlle, BCE CTPO-
K. HauMHaKlWmnecs ¢ cMMBoa ‘c'nm ¢ nocneaywouieli nocnegoBaTenbHOCTbiO 'a’s n'b's.

Mapkep NULL moxeT ncnosb3oBaTbCs, UTOObI yka3aTb, YTO NOoC/e[0BaTe/IbHOCTb HAKAKUX CUMBOJIOB (Nyc-
Tas CTpoka) fABNsieTcA 4ONyCTUMOIA nepesanncblo AN onpeesieHHOro npoaykra.

Lpyrue cumBonsl, Takue kak ellipsis (...). 6yayT ucnonb3oBaTbCA TOrAa, KOraa nx 3HaueHume 6yaeT ACHbIM U3
KOHTEKCTa.

4.2.3 CuHTakcuc SASL

CuHTakcuc SASL onpegensietcs, ucnonb3ys pacwimpeHHblie rpammaTtukn BNF.
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5 CuHTakcmc noTtoka 6UTOB M CeEMaHTUKa

5.1 BBegeHue B CMHTAKCUC NoToka 6UTOB

DTOT NOANYHKT ONUCLIBAET (hOPMAT NOTOKA GUTOB, ONPeaeNaoLLnil NOTOK GUTOE CTPYKTYPUPOBAHHOIO ayAno
MPEG-A.

Kaxgas rpynna KnaccoB 3anucbiBaeTcsi C HOPMaTUBHOW CEMaHTWKO, koTopasi onpeAenseT 3HameHue
[aHHbIX, NpecTaB/eHHbIX 3TUMU Kaccamu.

5.2 CMHTaKkcuc notoka 6uToB

Symbol table definitions

........ etk oA

Class symbol {
unsignedint (16,) sym: //no more than 65535 symbols/orch * score

Class sym_name { /lone name in a symbol table
unsigned int (4) length; /Inames up to 15 chars long
unsignedint (8) name [length]:

/la whole symbol table
/Ino more than 65535 symbols/orch ¢score

class symtable {
unsignedint (16) length:
sym_name name [length];

MoTok 6MTOE MOXET cogepaTb Tabnuuy cumBonoB. Tabnuua CMMBO/IOB NO3BONSAET TeKCTOBOMY kogy SAOL
1 SASL 6bITb BOCCTAHOBIEHHBIM U3 MapKNPOBAHHOTO NpeAcTaBfeHNs NOToka 6UTOB. BkIoYeHne nnm ucknoye-
HMe TabNnLbl CUMBOJIOB He BAUSIOT HA MPOL,eCcC AeKOANPOBaHNS.

Ecnu Tabnuua cMMBOI0B BK/1IOYEHA, TO BCE UM HEKOTOPbIE U3 CUMBOJ/IOB B OpKECTpe 1 Tabnuue AoNKHbI
6bITb aCCOLMMPOBAHbI C TEKCTOBLIM UMEHEM C/eyoLW MM 06pa3om: Kaxblii CUMBO (CUMBON AIBASETCS TO/IbKO
Lie/IbIM YNC/IOM) A0/MKEH ObiTb CBA3aH CO CTPOKOI CMBOJI0B, COeAUHEHHOI C 3TUM CMMBOJIOM B 06bekTe Sym_name.
C faHHbIM CMBOJIOM A0/KHO 6bITb aCCOLMNPOBAHO He 60/1ee 0A4HOr0 UMEHUN, UHa4ve NOTOK BUTOB HeZONYCTUM.
JonycTumo ans Tabnuubl CUMBOMOB GbITb HENOJIHOM N cOodepXaTb UMeHa, acCOLUNPOBAHHbIE C HEKOTOPbIMU, HO
He BCeMU, CUMBOJ/IaMW, UCNOJIb3yeMble B OpkecTpe U Tabnuue. NMpucyTcTBue CTPOKU HYNEBOMW A/INHBI B 3aMUCK
TabnuLbl CUMBOJIOB yKa3blBaeT, UTO UMSA A4/19 3TOr0 CUMBOJ1A He BKIoYaeTcs B Tabnumuy CMMBONOB.

Peanusaunn SAOL n SASL. koTopble TpebyOT TEKCTOBOrO BBOJA, & He MapKMpyeMoro BBoAa, f,onyCTUMbI
B JleKkofepe COBMeCTUMOCTU. TorAa gekofep MoxeT AeMapkvpoBaTb MOTOK GUTOB Npexae, 4em oH 6yaeTt o6pabo-
TaH. B aTom cnyyae nobble CMMBO/bI 6€3 acCOoLMMPOBAHHbLIX UMEH NpeAnoaaratTca acCoLMNPOBaHHbIMU C UMe-
HeM Mo ymosnyaHuio opmbl _SYm_X, rae X ABNsieTcA 3HayeHMeMm cuMmBona. imeHa 3aToil hopmMbl ¢ 3TOW Lenbio
pesepsupytotcs B SAOL. n Takum 06pa3om rapaHTupyeTcs, YTO MMeHa He 6yAyT NpuxoAuTb B MpOTMBOpPeYmne ¢
MMeHaMy CMMBO/a, onpeaeneHHbIMU C NOMOLLLbIO TabnLbl CUMBOJIOB.

orchestra file definitions

class orchjoken} /la token in an orchestra

intdone:

unsigned int (8) token;
switch (token) {

/Isee standard token table. Annex A

case OxFO: /la symbol
symbol sym; // the symbol name
break:

case OxF1: /la constant value
float (32) val: /Ithe floating-point value
break:

case OxF2: // a constantint value

unsignedint (32) val:

break;

/Ithe integer value



FOCT P 53556.5—2013

case OxF3: /1 a string constant
int (8) length:
unsigned int (8) str[length]:  // strings no more than 255 chars

break:
case OxF4:
int (8) val:
break:
case OxFF: /lend of oech
done=1;
break:
}
} , )
class orcjile { //a whole orch file

unsignedint(16) length:
orchjoken data [length]:

®aiin opkecTpa (N1aHUpPOBKK) SSIBNAETCHA CTPOKOW MapkepoB. Mapkepbl NpefcTaBnisaoT cob60li CMHTakcmyec-
Kne afleMeHTbl, Takme Kak 3ape3epBuMpoBaHHbie c10Ba, 6a30Bble MMeHa Kofa onepauumn U 3Haku npenuHaHums.
Kpome Toro, ecTb nATL cneunanbHbix Mapkepos. Mapkep OxFO siBnsieTca mapkepom cumsona. Korga oH BcTpeya-
eTcs. cnepyolme 16 6MTOB B MOTOKE 6UTOB A0/MKHbI ObITb HOMEPOM cMBONa. Mapkep OxF1 saBnseTca Mapkepom
3HauyeHus. Korga oH BcTpeyaeTcs, cnegytouwme 32 6uTta B NOTOKe 6UTOE AO/KHbI BbITh 3HAYEHWEM C NnasatoL el
TOUKOI. DTOT Mapkep A0/KEH NCNO/b30BaTbCA AJ/11 BCEX CUMBOJIbHbIX KOHCTAHT B npefesnax nporpammbl SAOL
3a UCK/IIOYEHMEM Tex. C KOTOPbIMU BCTPeEYalTCA B CNelunasnbHbIX LLe/IOYNCEeHHbIX KOHTeKcTax. Mapkep OxF2
ABNSETCA Le/IoUYNC/IeHHbIM MapkepoM. Koraa oH BcTpeyaeTcs, cnefytolme 32 6uta B NoToke 6UTOB [JO/HKHbI 6bITb
Le/IoYNCNIEHHBIM 3HaYeHnem 6e3 3Haka. Mapkep OxF3 aBnseTcsa CTPOKOBLIM MapkepoM. Korga oH BCcTpeyaeTcs,
cnepytolie HeCKONIbKO 6MTOe B NOTOKE 6GUTOB AO/KHbLI NPeCcTaBAATL CTPOKY CUMBOJIOB (3TOT Mapkep B HacTos-
LM MOMEHT He ucnosnb3yetcs). Mapkep 0xF4 sBnsieTcs mapkepom 6aiita. Korga oH BCcTpevaeTcs, crnejyouime
8 6UTOB B NOTOKE GUTOB AO/MKHbI ObITh LLe/I0YNC/IEHHbIM 3HaYeHneM 6e3 3Haka. Mapkep OxFF aBnseTcs mapkepom
KOHLLa OpKecTpa: 3TOT Mapkep He UMeeT HUKaKol CUHTakcuyeckoin pyHkumm B opkectpe SAOL. HO nokasbiBaeT
KOHel, pasgena aina opkecTpa notoka butoe.

He kaxfoi nocnefoBaTenbHOCTU MapkepoB pa3peLleHo BbICTynaTth kKak dpaiin opkectpa. MonHasa nocneno-
BaTe/IbHOCTb MapKepOoB OpPKeCcTpa J0/XHa COOTBETCTBOBAaTbL NPON3BOACTBY <OpKecTpa>.

score file definitions

class instr_event { //a note-on event
bit(1) hasjabel:
if (hasjabel)
symbol label:
symboliname_sym, /Ithe instrument name
float(32) dur, /Inote duration
unsigned int(8) num_pf:
float(32) pflnum_pl}: // all the pfields (no more than 255)}
class control_event /la control event
bit(1) hasjabel:
if (hasjabel)
symbol label:
symbol varsym: /lthe controllername
float(22) value /lthe new value

}
class table_event {

symbol thame: // the name of the table
bit(1) destroy: /I a table destructor
if (Idestroy) {

token tgen: /la core wavetable generator

bit(1) refersJo_sample:
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if (refersJo_sample)

symbol table_sym: //the name of the sample
unsigned T LW nuT_pf: /1 the number ofpfields
if (tgen == 0x7D) { /I concat

fioat(32) size:
symbol ftinum_pf-17;7
else {
float (32) pfinum_pf]:}
/lwhen coding sample generator, leave a blank array slot
/Ifor 'which'parameter, to maintain alignment for "skip“parameter

}

class end_event{
/lfixed at nothing

class tempojevent { //a tempo event
float(32) tempo:

class scorejine {
bit(V hasjime:
if (hasjime) {
bit 0) usejfjate;
float(32) time: // the event time

}bit (1) high_phority:

bit(3) type;

switch (type) {
case ObOOQ: instr_event inst: break:
case 0b001: control_eventcontrol: break:
case 06010 : table_event table; break:
case OblOO: end_event end: break:
case OMO1 : tempo_event tempo: break:

}

}

class score_file {
unsigned int(20) numjines: //a whole score file
scorejine lines[numjines]:

J ®daiin oTcueTa ABNsSeTCS PAAOM CTPOK MHpOpMaLMM 06 oTcueTe, NpefocTaBeHHO B 3aronoske MHopmMa-
Lum o notoke. CobbITUSA, KOTOPbIE N3BECTHBI NMepej Havyas oM nepefayun noToka 6UTOB B peaslbHOM BPEMEHU, MOTYT
6bITb BK/TIOYEHbI B 3ar0/10BOK TakK, YTOObI OHM cpa3y 6bIAN JOCTYMHbI fEeKOAEPY, UTO MOXET NOMOYb 3P NDEKTUBHOMY
BblUYMCNIEHNIO B ONpeAeieHHbIX peanusaynax. Kaxaas nMHnA onxHa 6biTb O4HUM U3 NATU COBLITUIA. Y KaXA0ro
TMna co6bITUiA eCTb CBOM MMMNIMKALMK B NpOLiecce AeKOANPOBaHUS U NIaHNPoBaHUsA. VIHCTPYMEHT cobbITuii onpe-
fenseT BpemMs cTapTa, MHCTPYMEHT CMBO/1a UMEeHW, MPOAOIKNTENbHOCTDL, 1 to6blie Apyrie napaMeTpbl 3BYKa,
npourpbiBaemoro Ha uHctpymeHTe SAOL. CobbiTue ynpassieHns onpegensieT napameTp ynpaBneHns, KoTopblii
nepeaalwT MHCTPYMEHTY WU UHCTPYMEHTaM, yXe reHepupytoLmMm 3ByK. Tabiumua cobbITUil ArHaMuyeckun cogaeT
UM YHUYTOXaeT rnobanbHylo 3ByKOBYI0 Tabnuuy B opkecTpe. CobbiTue KOHLLa NMoka3biBaeT KOHeL, paboTbl OpkecT-
pa. CobbiTue Temna JuHaMnyeckn n3MeHsieT TeMN BOCNPOU3BeeHNs OPKECTPOM.

®dalin otcyeTa He A0/MKEH 6bITb NpefCcTaB/eH B NOPSAKe yBe/IMYeHN BpeMeH cobbIT. COObITUSA AOMKHbI
6bIThb ' COPTUPOBaHbI" NIAHNPOBLLYVKOM MO Mepe Ux 06paboTkn. B haline oTcueTay Kaxgoi MMHUM oTcHeTa A0/X-
Ha 6blTb OTMETKa BPEMEHW.

BuT highjm ority ykasbiBaeT, 4To co6bITME OTCHETA SAB/ISIETCS BbICOKONPUOPUTETHBIM COObITUEM. BuT use_if_late
ykasblBaeT, ecnim 6uT has_time yctaHaBnnBaeTcs, TO COObITUE OTCHETA [,O/HKHO NCNONbL30BATLCA, NPUOLIBAET /N
OHO BOBPEMS U/IN HET.
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MIDI definitions
class midi_event {
unsigned int(74) length
unsignedint(S) datapength);

}

class midi_file {
unsigned int(32) length:
unsignedint(8) datapength]:

YuacTtkn MIDIno3BonsatoT BknoyaTh nHopmauuto otcueta MIDI B 3aronoske noToka 6UTOB M NOTOK GUTOB.
Knacc cobbiTnit MIDI coaepXuT eguHCTBEHHY MHCTPYKUMio MIDI. Knacc dpaitna MIDI cogepxut maccus 6aiTos,
cooTtBeTcTBytoWMx MIDIFile ctangapTHoro dpopmata 0 unu popmata 1. Kaxagasi nocnefoBatesibHOCTb AaHHbIX
MOXeT MMeTb MeCTo B /Ito60M cnyyae. [JonycTuMble CUHTaKcucbl cobbiTnit MIDIu MIDIFiles nomewatoT B Hopma-
TUBHbIE TPaHULLbl HA CUHTAKCUYeCKMN AOMYCTUMbIX MOTOKax 6UTOB CTPYKTypupoBaHHoro ayano MPEG-A YuacTku
AaHHbIX MOTyT 6bITb ANIMHON A0 2241 n 23-1 6aiiToB. Bonee ANNHHbIE COOGLWEHNSA AO/MKHbI 6bITh Pa3buTbl Ha
HECKO/IbKO 3/1EMEHTOB NOTOKA GUTOB.

sample data

class sample {
/* note that 'sample’ can be used for any big chunk of data
that needs to getinto a wavetable 7
symbolsample_name_sym:
unsignedint(24) length: /1length in samples
bitC\) has_srate.
if (has_srato)
unsignedinto 7) srate: /Isampling rate (needs to go to 96 KHz)
bitO)has_loop:
if (hasJoop) {
unsigned int(24) loopstart: /lloop points in samples
unsignedint(24) loopend:}
bit(1) has_bose:
if (has_base) Il base freq in Hz
bit(1) fk>at_sample;
if (float_sample) {
float(32) float_sampte_datapengthJ: //data as floats..

}
else {
into 6) sample_datapength]://... or as ints

}

Yy4acToK BbIGOPKM BK/ItOYAET 610K AaHHbIX, KOTOPbLIA 6yAeT BKIOUYEH B 3BYKOBYI Tabnuuy B opkectpe SAOL.
Kaxpasn Bbl6opKa COCTOUT U3 UMEHU, ANINHBI 6/10Ka aHHbIX, U YeTbipeX ON0/THATE IbHbIX NapaMeTpoB: yactoTa
AnckpeTnsaumuy, TOUYKM Havana umkia um KoHua Luukna, 1 0CHoBHas yacToTa. [locTyn K AaHHbIM B BbIGOpke obecne-
ynBaeTcsa yepes reHepaTop 3ByKOBON TabnuLbl BbIGOPKM.

[laHHble BbIGOPKM MOTYT 6bITb NpeAcTaB/ieHbl Kak32-pa3psvible 3HaYeHUs C niaBaloLLell TOUKoi, Toraa oHu
[OMKHbI MacwTabupoBaTbea Mexay -1 1 1 unm kak 16-pa3psfHble Leso4YncneHHble 3HaYeHns, Torga OHU A0MKHbI
MaclwTabupoBatbcsa Mexay -32768 1 32767. B cnyyae, korga gaHHble BblI6OpKM NpeAcTaBAsloTCA Kak Lenoyunc-
NIeHHblE 3HAYEHWSA, MOC/IE BKTOYEHNS B 3BYKOBYH Tab/MLy, OHU A0/HKHbI NOBTOPHO MaclwTabupoBaTtbCs K niaBa-
oLEe Touke.

Kaxaas Bblbopka nMmeHyeTca cumBonoM. Ecnn y ABYX BbIGOPOK B 3arosioBKe KOHpuUrypauum gekogepa nnm
B MOAy/Ne O4MHOYHOTo 06paLleHnsi O4HO U TO Xe UMSA. pe3ynbTaT AB/AEeTCA HeyCTaHOBNEHHbIM. ECnin y BbIGOPKK
B MoAy/e foctyna 6yaeT To e UMSA Kaky BbIGOpkM B npeablayliemMm Moayne ocTyna uav B 3arosnioBke KoHdury-
pauuu gekogepa, To HoBas BbI6OpKa J0/KHA 3aMEeHUTb CTapylo BbIGOPKY 418 A0CTYNOB K HEMY N0 3TOMY UMEHHU
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yepes reHepartop 3BYKOBOW TabnLbl BbIGOPKM A/151 N1t060r0 reHepaTopa Ta6/uy, BbIMOMHSEMOrO B 3TO BPEMs Uu
no3xe, YeM Bpems 4eKoAMPOBaHNSA MOAY/s OCTYNa COAepXaLlero HoByH BbIGOPKY. Ha Tabnuubl, KOTopble yxe
6bINIY CTEHEPUPOBAHBbI, 3TO He BUSET.

sample bank data

class sbf {
int(32) length;
int(b dataflength]:

YyacTok AaHHbIX Henpo3payeH OTHOCUTE/NIbHO TpaHcnopTMpoBku cuctemamu MPEG-4. 9To go/mkHO
COOTBETCTBOBATH cneyndukayum oopmata — TO €CTb, 3TO JO/KEH ObITb yyacTok gaHHbiX RIFF, HaunHawowmnii
wRIFF..".

bitstream formats

class StrvcturodAudioSpecificConftg { //the bitstream header
bit more_data = 1.
while (more_data) { //shall have atleast one chunk
bit(3) chunkJype;
switch (chunkjype) {
case ObOOO ; orcjile ore; break;
case 06001 : score_fHe score: break:
case 06010 : midi_file SMF; break;
case 0b011 : sample samp: break:
case OMO0O : sbf sample_bank; break;
case OMO1 : symtable sym: break:

bit(1) mor{e_data:
}

KoHdhurypaumsa gekofepa notoka 6UTOB COAEPXUT BCIO MHpopMaLUio, YTOGbI CKOH(UTYpPUpPOBaThb 1 3anyc-
TUTb CTPYKTYPUPOBaHHbIN ayanogekogep. OHa cofepXunT nocnefoBaTe/IbHOCTb OAHOTO UK 6onee y4acTkoB, rae
KaXAblii y4acToK ABASETCA OAHUM M3 clefyoLWnx TMnoB: gaiin opkectpa, aiin otcueTta, daiin midi, gaHHble
BbIGOPKM, 6aHK BbIGOPKM, UM TabnuLa CUMBOJIOB. MHOIMe yyacTKu KaX0ro U3 aTUX TUNOB MOTYT NOSIBASATbLCSA B
noToke 6UToB (3a ucknoueHvem midi_rile) co cnegytouieii ceMaHTUKOIA:

1. orc_J1le: MHOrouncneHHble halinbl opkecTpa A0/MKHbI 6bITh 06beANHEHBI. ECNK 60/1bLIe YeM OAUH [10-
6anbHblil 610K NOABNAETCA B 06beJMHEHHOM OPKEeCTpe, TO 3TO CUHTaKcMyeckas owunbka.

2. score_file: MHorouncneHHble ¢haiinbl oTcyeTa LO/MKHbI 6bITb COPTUPOBAHbLI COBMECTHO MO BPEMEHaM
CO6bLITUI NO6BEANHEHDI.

3. midiJUe: Tonbko oanH anemeHT midi_file moxeT nosBUTLCA B NOTOKe GUTOB CTPYKTYPUPOBAHHOTO ayAuo.

4. sample: k samples MoxeT NofyunTb 4OCTYN B OPKECTP.

5. sbf. Bce MHorouncneHHble 6aHk1 BbIGOPOK AOCTYMHbI A5 NpoLecca cMHTesa. MNoBeAeHue He onpegerne-
HO. ec/i1 NpuUcyTCTBYeT onpeaenieHHas kombuHaums MIDIun Homep 6aHka MIDI ncnonb3yetcsa He 0AUH pas, MM60
B €JMHCTBEHHOM 6aHKe BbIGOPOK, MO0 B MHOXECTBEHHbIX 6aHKax BbIGOPOK.

6. symtable: MHOXeCTBeHHble Tab/uLbl CAMBOJIOB, KaXAas U3 KOTOPbIX 4aeT UMeHa CUMBOJIaM B OpKecTpe.
MmeHa NcB nepBoii Tabnuue cMMBO/I0B B MOTOKe 6UTOB npumeHsatoTcsa Kk cumBonam 0.. NO-1; umeHa W, Bo BTOpoOii
Tabnuue cumonos k cumonam NO.. Ng*W,-1; n Tak ganee.

class SA_access_unit { /lthe streaming data
bit(1) morejdala = 1;

while (more_data) {

bit(2) eventjype;

switch (eventjype) {

case ObOQ: score line score ev: break;
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caso 0bO1 : midi_event midi_ev: break:
case 0bl 0 : sample samp: break:

)
bitft) more data:

)

Brnokpoctyna cCTpyKTypMpOBaHHOTO ayAnmo COAEPXWUT ynpaBsioLLyo MHopMaLMio NOTOKOBOW Nnepegayun
B pexume peasbHOro BpeMeHu, KoTopas OygaeT obecrneveHa 4N BbINOJHEHUSA npouecca AeKo4MpOoBaHUSA
CTPYKTYpMpOBaHHOro ayano. OH MOXeT cofepxaTb Takoe KOM4eCcTBO KOMaHA ynpasaeHus, kakoe TpebyeTcs n
paspelueHo A0oNYyCTUMO NPOMYCKHOW cNOCO6HOCTLI0. OH He fo/HKEH COAEepXaTb HOBbIE MHCTPYMEHTasIbHble on-
pefenexus. KoHdurypaumsa opkecTpa oukcupyeTtcs npu 3anycke gekogepa. OH MOXeT cofepxaTb IMHUN oTcue-
Ta. co6bITuA MIDIn HoBble gaHHble BbIGOPKN. Korga obecneumBaetcsa yacTb 6/10ka f0OCTyna, IMHUA oTcyeTa He
o6s13aHa cofepxaTtb MeTKy BpeMeHu. Korga has_time ounwaetcs B knacce scoredine, cobblTue gucnetyepusm-
pyeTcsi HemeasneHHo. JIuHuy oTcyeTa 6€3 MEeTOK BPEMEHU He ABASIOTCA pearnpyLwwmnumMmm K UsMeHeHussM Temna
opkecTpa.

6 Tunbl OOBLEKTOB

EcTb YeTbipe Tvna 06bEKTOB, CTAHAAPTU3UPOBAHHbIX A1 CTPYKTYPUPOBAHHOIO ayano. Kaxablii n3 atux
TUNOB COOTBETCTBYET oNpeAeeHHOMY Habopy aKCnAyaTaLMOHHbIX XapakTepucTuk. O6bEeKTHbIM TUMNOM MO YMO-
YaHuto ABNSIETCA 06BEKTHBIN TN 4. Korga ceblfika faeTcsa Ha oopMart cTpykTypupoBaHHoro ayano MPEGA Hesa-
BMCMMO OT 06 EKTHOTO TUNA, 3TO HYXXHO NOHUMATb Kak TO, YTO CCbl/IKa cAenaHa Ha 06 beKTHbIW Tun 4.

TepmuHansl, peanusytoume npocunmn cuctem MPEGA. coagepxawme y3en AudioFX. gonxHbl Takxe o6ec-
neynBaTb NOAAEPXKY 4719 06bEKTHOro TMna 3 nam 4 CTPYKTYpMpPOBaHHOTO ayauno.

1. MIDlonly. B 3ToM 06bEKTHOM TUME B 3aronoBke MHOPMaLUy 0 NOTOKe A0/HKEH NOSBUTLCA TOJIbKO yyac-
Tok midi_ftle. n Tonbko co6bITE Midi_event 4O/KHO UMETbL MECTO B J@HHbIX NOTOKA 6UTOB. B 3TOM 06BHEKTHOM
TWMNe Ncnonb3yTcs oTobpaxeHns BcTaBkn General MIDI. 3ToT 06bEKTHbIN TUM UCMOJIb3YETCS, YTOObI 3a4eiCTBO-
BaTb 06paTHYI0 COBMECTUMOCTb C CyLecTBYylOLWMM KoHTeHToM MIDI nycTpoiicTBamu peHgepuHra. HopmaTtnsHoe
1 HE3aBMCMMOE OT peanm3alnm KauecTBO 3BYyKa He MOXET 6biTb 06ecneyeHo B 3TOM 06 bEKTHOM Tune.

2. Wavetable syntesis. B aTom 06beKkTHOM Tune Tonbko gaiin midi_file nyyactkn sbfgomkHbl noaBuTbes B
3arosioBke MHhopmaLum o0 NOToke, 1 TONIbKO cobbiTMe Midi_event 401XHO MMeTb MECTO B AaHHbIX NOTOKa GUTOB.
3TOT 06BEKTHBIN TUM NCNONb3YeTCs, YTOGbI ONMUCATb KOHTEHT My3blKi U 3BYKOBbIX 3P (DEKTOB B CUTyaLUsX, B KOTO-
pbIX He TpebyrTCS NoHas rTM6KOCTb U dhyHKLuMoHanbHocTe SAOL, Bkntovasa 3-D ayano.

3. Anroputmuyeckunii cuntes n AudioFX. B aTom o6bekTHOM Tune yyacTkn sbfumidijile He gonxHbl noss-
NSATbCS B 3aroNoBKe MHOPMAaL MK 0 NOTOKe. TOT 06 bEKTHbIV TUN MCNONb3YEeTCs, YTO6bLI oNnucaTb anropuTmMuyec-
Kuii CUHTe3 M o6ecneunTb 06paboTKy 3BYKOBbIX adphekToB B y3ne AudioFX. korga ncnosnb3oBaHue popmata 6aHka
BbI60pok SASBF He TpebyeTcs.

4. OCHOBHOI CUHTETUYeCKMA. MOryT NosiBUTLCA BCE 3/1EMEHTbI MOTOKA GUTOB Y 3/1€MEHTbl NOTOKOBOW UH-

hopmauuu.
7 lNpouecc aekognpoBaHud

7.1 BBepeHune

3TOT NOANYHKT ONMCbIBAET aNITOPUTMUYECKUI CTPYKTYPUPOBAHHbIA NpoLece AeKoANPOoBaHUS ayAmno, B KOTO-
pPOM NOTOK 6UTOB COOTBETCTBYIOWMI, 06 bEKTHOMY TNy 3 UK 4 NPeo6pa3oBbIBAETCS B 3BYK.

7.2 3aronoBOK KOHUrypauumn gekogepa

Mpwv co3gaHnn 3leMeHTapHOro NoToka CTPYKTYpMPOBaHHOTO ay/4no co3fjaeTcs AeKofep CTPYKTYpUpoBaHHO-
ro ayamo v gnsa atoro gekogepa obecneynBaeTcst 06bEKT noToka 6MToB knacca SA_decoder_config. kak uHdop-
mauma o KoHdpurypauun. B aTo Bpems fgekoAep J0/MKEH UHALMANN3NPOBaTh N1aHUPOBLLMKA BPEMEHW BbiNOJHe-
HWSI. 1 3aTeM pa3o6paTb 3aro/I0BOK KOHUIypaLun feKkoepa Ha ero cocTasHble YacTu U NCMNO/b30BaTh UX Cleay-
lowmm o6pasom:

®daliin opkecTpa: ®aiin opkecTpa go/mkeH 6bITb MPOBEPEH HAa CUHTaKCMYeCKoe COOTBETCTBME rpamMMaTuke
SAOL n cemaHTUKe ypoBHS. be3oTHoCuTeNbHO NpefBapuTenbHOi 06paboTkmn {To eCcTb, KOMANNALMS, BblgeNeHne
CTaTUYeCKOro XxpaHeHus U T. 4.) 4o/KHa 6bITb cAenaHa NnoAroToBka K BpeMeHU BbINOSIHEHNSA opkecTpa.
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®daiin oTcueTa. Kaxgoe cobbiTe B haline oTcueTta J0/HKHO 6biTb 3aperMcTPUPOBAHO B NAHNPOBLLMKE.
‘3apernctpupoBartbCca* 03HavyaeT coobLaTh NIAHNPOBLLUKY O NPUCYTCTBUM ONpeAeIeHHOro napameTpu3oBaHHo-
ro cobbITUA B onpefeneHHoe byayuiee Bpems, 1 0 COOTBETCTBYIOLNX AeACTBUAX NNAHUPOBLLUKA.

daiin MIDI: Kaxpoe cobbiTue B thaiine MIDIgonxHo 6biTb Npeobpa3oBaHo B COOTBETCTBYHOLWEe COObITHNE, U
3TV COBLITUA 3aperncTpMpoBaHbl B M1IaHUPOBLLKKE.

BaHK BbI6GOPOK: [laHHble AO/KHbI XPaHUTLCA B 6aHKe BbIGOPOK, U A0/MKHbI BbINOMAHATLCSA 6€30THOCUTENbHO
npeaBapuTenbHO 06paboTku, HEOH6X0AMMON YTOObLI NOATOTOBUTLCS K MCMONb30BaHNI0 6aHKa ANA CMHTEe3a.

[JaHHble BbI6OPKK: [laHHble B BbIGOPKE AO/MKHbI XPaHUTHLCS, U A0/MKHbI BbINOTHATLCSA 6€30THOCUTE/bHO Npes-
BapuTenbHoli 06paboTkm, Heo6xoaMMON YTO6LI NOATOTOBUTL AaHHbIE U3 reHepaTopa 3BykoBoi Tabnuubl SAOL.
Ecnu gaHHble BbIGOPKM NpeAcTaB/ieHbl kak 16-paspsgHble Lenble Yyucna B NnoToke 6UTOB, TO B 3TO BPEMS OHM
[OMKHbI 6bITb NPeo6pa3oBaHbl B hopmarT C naasatoLleil TOUKoii.

Tabnuua cMMBoNOB: HMkakoe HopMaTUBHOE NOBeAeHne aekoaepa He CBA3biBaeTcs ¢ Tabnuueli CUMBO/OB.

Ecnu nmeeTtcsa 6onblue ogHoro chaiiia opkectpa B 3arosioBke MHopmaLnmn o NoToke, pasnunuHble dalinbl
06bEeANHATCSA NOCPEACTBOM COUNEHEHUS 1 06pabaTbiBaOTCS Kak oanH 60/bLIOi dhaiin opkecTpa. Takum obpa-
30M. Kax/blli haiin opkecTpa B pamkax notoka 6UTOB CCblflaeTcs Ha OAHO U TO Xe rnobasbHOe NPOCTPaHCTBO
MMEH, MHCTPYMEHTas/IbHOe NMPOCTPAHCTBO MMEH U NPOCTPaHCTBO UMEH KoAa onepaLuu.

7.3 [aHHbIO NOTOKa 6UTOB M co3AaHue 3BykKa

7.3.1 OTHOWeEHNE C CUCTEMHbBIM YPOBHEM

Ha kaxaom Lare, B pamMmkax CUCTEMHOW paboTbl, CUCTEMHBbI yPOBEHb MOXET NpeAcTaBUTb feKodep CTPYyK-
TYPUPOBAHHOIO ayauno ¢ 6/10koM A0CTyna, coAepXaliuMm AaHHble, COOTBETCTBYIOLME Knaccy SA_accoss_unit.
[Jlexogep CTPYKTYpMpPOBAHHOIO ayiMo oTBeYaeT 3a TO. YTOObl MONYUYNTb 3NeMeHTbl AaHHbIX AU. npoaHanusnpo-
BaTb M MOHATb UX KakK pa3/IMyHble 3/1IEMEHTbI faHHbIX MOTOKa GUTOB CTPYKTYPUPOBAHHOTO ayAuno, BbINOJTHATL NPO-
ponxatwwuniica opkectp SAOL. npon3BecTn o4HY eANHULY KOMNO3ML MK BbIX04a U NnepefaTb CACTEMHOMY YPOB-
HIO 3Ty e AUHULY KOMNO3ULUN.

7.3.2 3nemMeHTbl flaHHbIX NOTOKa 6UTOB

Mockonbky 6/10KM AOCTYNa NoayyatT U3 CUCTEMHOTO AeMybTUNAEKCOPa, OHU aHaNU3NPYITCA U UCNONb3Y-
10TCA feKoAepOoM CTPYKTYPUPOBAHHOIO ayAno pasnyHbiMu cnocobamm cnegyowmm obpasom:

BblI60pOYHbIE flaHHble J0/MKHbI XPaHUTLCS, U HE3aBUCUMO OT TOTO, YTO NpeABapuTensHas obpaboTka Heob-
Xo4MMa ANA CCbINKM NPeACTOAWMMY IMHUAMY OTCHeTa, COAepXallMMun CCblIKM Ha 3Ty BbIGOPKY, 6yAyT BbINOM-
HATbCA. Ecnun BbIGOPOYHbIE flaHHble ByAyT npeAcTaB/eHbl Kak 16-pa3psiHblo Lefble yncna B noToke 6uToBs, TO
OHMW J,0/MKHbI 6bITb NPE06pa3oBaHbl B (hOpMaT C niaBakLLei ToUKoi. Jllo6ble BbIGOPKM B 610Ke fOCTyna 40/KHbI
6bITb 06paboTaHbl Nnepes NMHUAMMK OTCUeTa, eC/IN NINHUK OTcYeTa CCbiNalTCa Ha 3TN BbIGOPKM.

Co6bITUSA NMHWUK OTCYeTa AO0/MKHbI ObITb 3aperncTpupoBaHbl B NIAHUPOBLLUKE, eC/IN Y HUX ByayT OTMEeTKK
BPEMEHW, UIN eCAIN UX HET, TO BbIMOMHATLCA B CrieAyloLem /c-uukne.

Co6biTna MIDI gomkHbl 6bITb Npeobpa3oBaHbl B cooTBeTCTBYOWME cobbiTuss SAOL, 1 3aTeM 3aperncTpu-
poBaHbI B NJ1aHNPOBLYMKE, EC/IN Y HUX €CTb OTMETKW BPEMEHU, WU eC/IN WX HET. TO BbINOJIHATLCA cheaylouem
[c-upkne.

7.3.3 CeMaHTUKa nnaHMpoBLLUKa

7.3.3.1 Ha3HayeHue nnaHMpoBLLMKa

MNaHnpoBLL MK ABNSETCA LLeHTpasibHbIM MEXaHU3MOM yrnpaB/ieHNs CUCTEMbI L,eKO4UPOBaHUSA CTPYKTYPUpPO-
BaHHOro ayamo. OH oTBeyaeT 3a 06paboTKy COObITUIA MIHCTPYMEHTaMM CO3aHNA U NpekpaLleHns, oTcnexmnsas 1o,
Kakme MHCTPYMeHTasbHble CO3JaHNA aKTUBHbI, flaBas pa3/IniyHbIM MHCTPYMEHTaM KOMaHAY BblIMOJIHUTL CUHTES,
Hanpaenas BbIBOJ MHCTPYMEHTOB Ha LMHbI, U OTNPAaBAASA WNHbLI MIHCTPYMeHTam 3t ekToB.

7.3.3.2 VlHCcTaHupoBaHe NHCTPYMeEHTa

WHcTaHuupoBaTh (Co3faTb) MHCTPYMEHT 03HavaeT Co34aTh NPOCTPAHCTBO JaHHbIX ANSA €0 NePeMEeHHbIX 1
NPOCTPaHCTBO AaHHbIX, Tpebylweecs ANA N06bIX KOAOB onepaunn, Bbi3BaHHbIX 3TUM UHCTPYMeEHTOM. Korga
MHCTPYMEHT MHCTaHUUPYeTCA, AO/KHbI BbINMOMHATLCA criegyowme 3agadun. 1oMKHO 6bITb BblA€NE€HO MECTO AN
N06bIX NoMeli napameTpa 1 yCTaHOBEHbI X 3HAYEHWSA COM/TACHO P-NOJISIM BbIPAXEHNS UM COObITUSI MHCTAHLMPO-
BaHWA. 3aTeM [0/1KHO OblTb BblAENEHO MEeCTO ANA N06bIX N10KaNbHO 06bABMEHHbLIX NEPEMEHHbIX, U 3HAYeHUS
3TUX NEepPeMeHHbIX yCTaHoBMNeHbl B 0. 3aTem B /I0Ka/ibHOE MECTO 1A XPaHeHUSA [O/KHbI 6bliTb CKOMMPOBaHbI
TeKyLMe 3Ha4eHUs N0 6bIX MMMOPTUPOBAHHBIX NEPEMEHHbIX i-rate. 3aTem f0/KHbI 6bITb CO3/iaHbl /1I0KaNbHO 06b5IB-
NeHHble 3BYKOBbIe TabnLbl Y 3aN0NHEHbI J@aHHbIMU COr1acHO UX 06bABNEHUIO.

7.3.3.3 3aBeplieHne NHCTpyMeHTa

3aBeplmnTb UHCTAHLMPOBaHNE WHCTPyMEHTa O3HavyaeT YHUUYTOXMUTb MPOCTPAHCTBO AaHHbIX 4151 3TOr0
aksemnnapa.
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7.3.3.4 BbIinonHeHne MHCTpYMeHTa

BbINOTHUTB UHCTaHLMPOBAaHNE NHCTPYMEHTa Ha onpeAe/IeHHOl CKOPOCTU 03HaYaeT BbIYNCAUTb Pe3y/ibTaTbl
KOMaH/A, AaHHbIX B 3TO MHCTPYMeEHTanbHOe onpegeneHne. Korga ak3eMnnsap MHCTpPYMeHTa 6yAeT BbINOMIHEH Ha
onpefeneHHol CKOPOCTH, AO/XKHbI BbINOMHATLCA Cneaylowme warn. Bo-nepsbix, 3Ha4eHNA N0O6bIX rNo6anbHbIX
nepeMeHHbIX U 3BYKOBbIX Ta6/1UL, UMNOPTUPOBAHHbIX 3TUM UHCTPYMEHTOM Ha 3TOl CKOPOCTU AO/IKHbI 6bITh CKOMK-
poBaHbl B MECTO A/19 XPaHEeHUsA UHCTPYyMeHTa. KpoMo TOro, BO BPeEMS BbIMOSIHEHWUSA Ha a-CKOPOCTU 3K3eMnnap
MHCTPYMEHTA, KOTOPbIl ABNSieTCA Lenblo onepatopa send, Tekyliee 3Ha4YeHne CTaHAapTHOro UMeHH input B ak-
3eMnsape JO/KHbl 6biTb YCTAHOB/IEHbI B TEKYLLLEE 3HAYEHWE LWWHBI WY LWH. HA KOTOPbIE CChlN1alnTCa B oneparto-
pe send. 3atem, 6710k kofia A9 3TOr0 MHCTPYMEHTA J0/KEH BbINOJIHATLCA Ha ONpefeeHHO CKOPOCTU C y4yeToM
NPOCTPaHCTBA AaHHbIX UHCTAHUMPOBAHNA UHCTPYMEHTA. 3aTeM, 3HaYeHNs No6bIX rNobanbHbIX NepeMeHHbIX U
3BYKOBbIX Tab/uL, 3KCMOPTUPYEMbIX 3TUM UHCTPYMEHTOM Ha 3TOW CKOPOCTU, AO/KHbI ObITb CKOMMPOBAHbI B [/10-
6anbHOe MecTo 415 XpaHeHns. HakoHel,, Npy BbINOSIHEHUW UHCTAHUUPOBAHNS NMHCTPYMEHTA Ha a-CKOPOCTH 3Hauve-
HWe BbIBOAA UHCTPYMEHTA [ONIXKHO ObITb 406aBNEHO K LUWHE, HA KOTOPYIO HanpaBnaeTCs UHCTPYMEHT. Ecnun uHcCT-
PYMEHT He ABNSETCA LeNibio BbipaXeHns send, ccbinatlyerocsi Ha cneyyanbHyr WWHy output_bus. BbIBOA MHCT-
pyMeHTa ABNSeTCA BbIBOAOM OpPKeCTpa U MOXeT 6biTb NpeBpaLLeH B 3BYK.

7.3.3.5 3anyck opkecTpa u KoHurypaums

7.3.3.5.1 BBegeHue

3apayn onpeneneHnss UHCTPYMEeHTa U LWNPUHBI LWWHbI, HA3HAYeHWA r106anbHO NepeMeHHOol, BbiNoIHeHne
startup, cosgaHva rno6anbHON 3ByKOBOM Tabnuubl, MHULMANN3ALUN WKNHBI U UHCTPYMeHTa send A0/KHbI 6bITb
BbINOJ/IHEHbI B 0603HAYEHHOM HIUXKE NopsaaKe.

7.3.3.5.2 OnpejeneHne WNPUHbI BbIXOAA UHCTPYMEHTA U LWMPUHbI LUNHBI

LnpuHa BbIXxofa KaXA0ro UHCTPyMeHTa onpefenseTcsa B nopsjke, onpefenieHHom rnobanbHbIMuU npasunia-
MU ynopsifounBaHus. LvpuHa kaxuwoil WuHbl o6ecneynBaeTcs onepatopomM send nan onpegensieTcs cymmon
BbIXOAHbIX LUMPUH MHCTPYMEHTOB, HanpaB/eHHbIX K 3TOW LWKHe B route. Y n060ro MHCTpyMEeHTa, KOTopblli He
noslyyaeT AaHHbIX LMHbI COr/TACHO NpaBuiaM ynopsifoumBanus, Ao/kHa 6bITh WKUpKHa inchannels pasHas 1 (ata
cneyndukaums Heo6xoArMa, Tak Kak BbIXOHble WVPUHbI MOTYT 3aBUCETb OT 3HaUYeHus inchannels nau wuprHel
input).

MprMeyaHune: ecnu BbIXOAHASA WNPUHA MHCTPYMEHTA 3aBUCUT OT outchannels v wrpuHa WiHel, Kyja aToT
VHCTPYMEHT HanpaB/isieTcsi, He onpeensieTcs NoCpeaCcTBOM Apyrvx onepaTtopos send/route. opkecTp MOXeT GbITb
HeAeTepMUHMPOBAaHHbLIM. MporpaMMuCTbl O/MKHLI 06PaTUTL 0CO60Ee BHUMAaHUE Ha NPOBEPKY AeTEPMUHUPOBAHHO-
ro NOBeAEeHNA OpKecTpa Uan UCNOMb30BaTh ONpeAesieHHble WUPUHbI LWWHbI.

7.3.3.5.3 BapbupyeMoe BblgeneHune, BbINOJIHEHME 3anycka 1 co3gaHune rnobanbHol 3ByKOBOI TabnuLbl

[ns n3MmeHeHnin N0 6bIX rNo6anbHbIX CUTHANO0B 4,0/KHO ObITh BblAENEHO MECTO, K UX 3HAYEHUA yCTaHOB/e-
Hbl B Hy/Nb. ECNn B opkecTpe 6yeT MHCTPYMEHT, HasblBaeMblii startup, aToT MUHCTPYMEHT HY)XXHO MHCTaHLUMpoBaTb
1 BbINOJIHUTL B i-rate. Mocne Toro, Kak 3To BbINO/IHEHNE 3aKOHUEHO, CO3Jal0TCS BCE 1/106a/bHble 3BYKOBbIE Tabu-
Libl 1 3aN0IHAIOTCA AAaHHBIMU COT/TACHO MX OnpeaesieHnsM B rnobasnbHoOM 6/10ke opkecTpa.

7.3.3.5.4 V'Huumanumsauus WnH u MHCTpymeHToB send

Mocne co3gaHus rno6anbHOl 3ByKOBOI TabNULLbl CO34AITCA Y MHULMANN3NPYIOTCA WNWHBLI opkecTpa. Kax-
[bl/ KaHan Kaaefol WKHbI ycTaHaBnuBaeTca B 3HaveHune 0. Mocne Toro, Kak WWHbl Co34aHbl, BCE MHCTPYMEHTI,
KOTOpble IBNSATCA LensMu onepatopoB send, Hy)XXHO MHCTaHLUMPOBaThb M BbINOMHUTL B i-rate. B nopsake, onpeje-
NeHHoM rnobanbHbIMK Npasunamu ynopsgoumsanus. FnobansHoe abconoTHOE BpeMs opKecTpa [0/IKHO 6bITb
ycTtaHoBneHo B 0.

MpumeyaHune — Bpems HasbiBatoT absolute, ecnin oHo onpegensieTcs B cekyHgax. Korga cHadana aekoaupy-
eTCsi KOMaHga Temna n 3HayeHve Temna U3MEHSIeTCS M3 ero 3HauYeHUsl Mo YMOMYaHuio, BpeMst oTcueTa 1M abCosioTHoe
Bpems 60/Iblue He MAEHTUYHbI. Bce BpemeHa B OTCUeTe CrefylolemM 3a BbINOSIHEHMEM IMHUM TeMMa, MacluTabupyoTcs
COrMIacHO HOBOMY TEMIY U CTaBATCS B O4epefb B ab6COMIOTHbIE BpeMeHa AMCheTYepu3aLmn v NpOAO/KUTENLHOCTH.

7.3.3.6 BbinosiHeHne gekogepa Bo BpeMs MOTOKOBOW nepegayumn

B kax340M LKne opkecTpa npoLeccom CUHTEe3a B peasibHOM BpeMeHN Nponu3BoAMTCA OAUH KOMMNO3ULUOH-
Hblii MOAY b BbIGOPOK. DTOT CUHTE3 BbIMO/IHAETCSA COTNACHO NpaBuiamM NpuBeAeHHbIM HUXeE, U monyyvatoLmuiics
BbIBO/ OpKecTpa npeAcTaBisaeTcs CUCTEMHOMY YPOBHIO Kak KOMMO3WLMOHHbIA MOAY/b. YTOObI BbINOAHUTL OAWH
LMK OpKecTpa, AO0/KHbI BbINOMHATLCA Cnefytolme 3afayn B 0603Ha4eHHOM nopsiake:

1. Ecnv ecTb cobbITUE KOHLA, Ybe BPEMA AUcneTyepusalmn paHee uam paBHO Tekyliemy abCcoioTHOMY
BPEMEHM OpKecTpa, Uan cobbiTue KoHUa 6b1N10 NoyYeHo 6e3 MeTKM BPEMEHU NOCEe NOCAEAHEro BblINONHEHUSA
3TOro npaBufa, HUKaKoi AanbHenWwmnii BbiIBO4 He NPOM3BOAMTCA, U Ha BCe Gyayline 3anpocbl OT CUCTEMHOrO
YPOBHA faloTcA 0TBEThl bydhepamm Kak Hy/b.
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2. Ecnun ecTb Kakne-nmbo NHCTPYMeHTasbHble COObITUSA, YbM BPEMEHA AUCNeTUepu3aLnm paHee nam pasHa
TekyweMy abCo/IIOTHOMY BpeMEeHU OpKecTpa, U Kakne-1mb0o MHCTpYMeHTaslbHble COBbITUA Obl/in NosyyeHsbl 6e3
MeTOK BpeMeHMW noc/ie Noc/efHero BbiNOSIHEHNSA 3TOr0 NpaBuna, A5 Kax40ro Takoro MHCTPYMEeHTalbHOro CO6bI-
TUSA CO3aeTCs MHCTAHLMPOBAaHUE UHCTPYMEHTA, U KaX/bI N3 3TUX MHCTaHUUPOeaHuii BbiNoNHsAeTca B i-rate no-
psagKe. npean“caHHoM rnobanbHbIMK NpaBunamy ynopsagoumsannsa. Ecnv nHCTpymeHTanbHoe cobbiTue onpege-
NSeT NPOAO/IKUTENBHOCTb /151 MHCTAHLMPOBAHUSA MHCTPYMEHTA, TO UHCTAHLMPOBAHNE MHCTPYMEHTA LO/IXHO ObITb
3aniaHnpoBaHo 415 3aBepLUeHns BO BpeMs, JaHHOe CYMMOI TekyLero abcontoTHOro BpEMEHN opkecTpa 1 yka-
3aHHOW NPOAOMXMUTENBHOCTY (MacwTabupyemblii K abCONOTHBIM eAMHNLAM N3MEPEHNS BPEMEHU COTNacHo ak-
TUYecKoMY TeMNY, ec/ii UMeeTCcs).

3. Ecnun ecTb Kakne-nm60o akTUBHbIE MHCTAHLUPOBAHNSA MHCTPYMEHTA, BPEMS 3aBEPLUEHUSA KOTOPbIX paHee
UK paBHO Tekyllemy abColOTHOMY BPEMEHW OPKeCTpa, TO cTaHAapTHoe ums releasedfomkHO GbITb yCcTaHOBIE-
HO B 1 B Npefenax KaxAoro ak3emnnsapa Takoro MHCTPYMEHTa/IbHOrO MHCTaHLMPOBaHUSA, U MHCTPYMEHT OTMeYaeT-
cA ANa 3aBeplleHus B ware 12.

4. Ecnv UMerTCs Kakme-nmbo cobbiTUA ynpaBneHus, YbM BpeMeHa gucnetyepusanm paHee Unm paBHbl
TekywemMy abCoNoTHOMY BPEMEHU OpPKecTpa, Uan Nobble cobbITUSA ynpaBneHusa 6bi11 nonyveHbl 6e3 MeTok Bpe-
MEeHW Nnocrie nocnefHero BbINOSIHEHNA 3TOr0 Npasua, rnobdasbHbiM NePeMEHHbIM U MHCTPYMEHTa/IbHbLIM Nepe-
MEHHbIM B Npefeniax MHCTaHLMpoeaHuii MHCTPYMEHTA, MapKUPOBaHHbIX KaXAblM TakMM COObITUEM YNpaBIeHUs,
HYXXHO OOHOBUTb KX 3HaYeHus. NogpasymeBaeTcs, HTO OPKECTPOM MOXET ObITb MO/YHYEHO He 6oblue, YeM 04HO
M3MeHeHne ynpaBneHns Ha NnepeMeHHYI0 3a LUK ynpasrieHns. ECNn MHOXeCTBEHHbIe U3MEHEeHUS ynpaBneHus,
KOTOpbIe CCbINIATCA HA OAHY U Ty Xe NepemMeHHyt0, NoslyqyalTca B e JUHCTBEHHOM LuK/e ynpasieHus, pesynbTu-
pyloLiee 3HaYeHe UHCTPYMEHTa Uau rnobanbHO NepeMeHHON SBNAETCA HeyKa3aHHbIM.

5. Ecnu ecTb kakne-nn6o TabnmyHble cobbITUA, YbM BPEMEHA ANCNETYHEPU3ALUN paHee UK paBHbl TekylLle-
My abCOMOTHOMY BPEMEHW OpKecTpa, nau nobble TabnnyHblie cO6bITUA GbINN NOYYeHbl 6€3 METOK BpEMEHU Noc-
ne nocneAHero BbIMO/THEHNA 3TOTO NpaBna, rnodasbHble 3ByKOBblE Tab/IMLbl AO/MKHbI CO34aBaTbCA N YHUUTO-
XaTbCs. KakonpegeneHo TabanyHbIM COBbITUEM.

6. Ecnun umetotcs kakne-nn6o cobbiTns MIDI, MmeTka BpeMEeHMN KOTOPbIX paHee Uan paBHa TekylemMy Bpeme-
HW OpKecTpa, U KoTopble 6bINn NosyYeHbl 6e3 METOK BpeMEHM Noc/e NoCc/eAHero BbINO/IHEHNA 3TOr0 Npasuna,
OHMW AUCMETYEPU3NPYIOTCS COracHO NX CEMaHTUKE.

7. Ecnn ecTb Kakme-nnbo cobbiTUS TeMna, YbM BpeMeHa gucneTyepmusanmm paHee unm paBHbl Tekylemy
abCcoNOTHOMY BPEMEHM OpKecTpa, UNun Nobbie cobbITUA TeMNa 6bIIN NONYYEHbI NOCNEe NOCNeAHEr0 BbINONHEHNSA
3TOro npasuna, To rnobanbHas nepeMeHHas Temna fosxHa 6biTb YyCTAaHOB/IEHA B yKa3aHHOe 3HavyeHune, n Bpeme-
Ha gucnetyepusanny BCex COObITUNA, OXNAANLWMNXCA A5 BbINO/THEHUSA, AO/MKHbI MaclTabupoBaTbCcs K HOBbIM
BpeMeHaM COriacHoO HOBOMY 3HaYEHUI0 TeMna. Yxe 3anfaHnpoBaHHble BpeMeHa AN 3aBepLlleHnin Takxke maclu-
TabupyloTca B X OCTaloLWelics 4acTu, COr1acHO OTHOLLEHMNIO MeXAyY CTapbiM U HOBbIM TEMMOM. Ha cywiecTByto-
e BpemMeHa extendaTo He BAMSIET, Tak Kak OHV OonpeaesniaioTcsl B aGCOMOTHOM BPEMEHM U TaknM 06pa3oM "BHe"
oTcueTa. 3HaUYeHMe CTaHLaAPTHOrO MMeHU dur f0/KHO 6bITb MU3BMEHEHO B KaX/0M aKkTUBHOM 3K3eMNspe UHCTPY-
MeHTa. 4TOObl 0TPa3nTb HOBYHO MPOAO/MKUTENTIBHOCTb MHCTPYMEHTA.

Ecnn MHOoXecTBeHHble Co6bITUA TeMna o6pabaTtbiBaoTCA COrNAacHoO npeabigyliemy ab3atly B TOM e caMoM
Lukne ynpasneHus, To rnobanbHaa nepeMeHHas TeMna A0/KHA N3MEHSATLCSA TOMbKO OfHaXAbl K TeMny, 0603Ha-
YeHHOMY B CO6bITMM Temna, NOJlyYeHHOM NOoCAeAHUM WAKM C NocnefHein MeTKo BpemeHu, a apyrue cobbiTna
Temna oTbpacbiBatoTCA. ECM eCTb MHOXECTBEHHbIE COObITUA TEMNA C TOV Xe caMOoil MeTKoV BpeMeHU, nau cobbl-
TS 6e3 METKM BpEMEHW, COBLITUA C METKO BPEMEHU J0/KHbI GbITb AUCNETYEPU3MPOBAHbI B TOM X€e CaMOM LuKe
ynpas/fieHus, n pe3ynbTupylollee 3HayeHve rnobanbHoO nepeMeHHo Temna He ykasbiBaeTcs.

MpumeyaHune — Ecnm Tekywee BpemMsi OpkecTpa OT/IMYAETCA OT BpeMeHW Jucretdyepusauyuy  Temna,
YTOObI BbIYUCINTL HOBblE NPOAO/MKUTENILHOCTW, U Byayllee BpeMs aucneTyepusaumn cobbITUA AOMKHO MCNONb30BaTh-
CA NpexHee Bpems.

8. Ecnu none speed y3na cueHsbl AudioSource. oTBeTCTBEHHOE 3a MHCTaHUMpPOBaHMe 3TOro Aekoaepa,
6bI/10 N3MEHEHO B nocnegHem k-rate, nepemeHHas ctTaHgapta TemMna fo/mkHa 6bITh ycTaHoBNEHA B 60-KpaT1oo
3HaYeHue, 1 co6bITUS B OPKECTPE A0/KHbI MOBTOPHO MacWTabupoBaThCs.

9. 3HaueHne Kax4oro kaHana Kaxaomn WnHbl 4O/KHO 6bITb ycTaHoBNEHO B 0.

10. Kaxablii akTUBHbI 9K3eMNASP MHCTPYMEHTA [O/DKEH BbINMOMHATLCA OAHaxAbl B K-rate u n pas B a-rate,
rae N sBAseTCs YNCNOM Bbi6OPOK B NEpUo ynpasneHns. Kaxaoe BbinonHeHne B k-rate 40/KHO 6bITb BbINOMHEHO
B Nopsigke, f4aHHOM rn106asbHbIMU NpaBuiamMy ynopsgounBaHns, U Kaxaoe COOTBETCTBYHOULEE BbIMOMHEHUE
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B a-ratc (To ecTb, NnepBoe BbINO/IHEHNE a-rate B k-rato, BTopoe BbiNosHeHue a-rate B k-rato n 1.4.) AONXHO GbITb
B Nopsafke, faHHOM rnobanbHbIMU Npasuiamm ynopagouvsaHus.

MpumeyaHns

1 EC/M MHCTPYMEHT a ynopsiiodeH nepef, WHCTPYMEHTOM b. TO BbinonHewve k-rate a Ao/mkHO 6biTb CTPOro
nepes BbinosHeHWeM k-rate6 u BbinonHeHve k-ratea [oOMKHO 6blTb CTPOro nepes MepBbIM  BbIMOSHEHUEM
a-rate a. u nepsoe BbINOJIHEHNE a-rafe a AO/MKHO ObITb CTPOro nepef NepBbiM BbINO/HEHWEM a-rate b. OfHaKo HeT
HMKaKOro HOPMAaTMBHOIO YNopsAoUMBaHUA MeX/y BTOPbIM BbINO/IHEHMEM a-fate a u nepsbiM BbINOSHEHWEM a-rate b
WM MeXay NepBbIM BbINOHEHVe a-rate a u BbinosiHeHnem k-rate 6 B npegenax onpefeneHHoro Lykia opkecTpa.

2 B cooTBETCTBUM C MpasuiaMu ynopsgounmBaHue BbINOSIHEHUS, ONWCAHHOE B 3TOM MOAMYHKTE, MOXEeT 6bITb
NepecTpoeHo WM NPOUTHOPMPOBAHO, KOrAa WCXOAA U3 UCC/IefloBaHNs OPKECTPa [IOKET ObiTh PeLleHo, YTO ecin Tak
caenatb, TO He OGYJeT OKa3aHO HUKAKOro BIUSIHWA Ha BbIBOJ Mpouecca AekoAnpoBaHus. 'He UMeeT HUKaKkoro BinsHUS*
[O/MKHO 6bITb MPUHATO Kak O3Havatollee, YTO BbIBOZ Mpouecca AeKOAVPOoBaHUs B NepecTPOEHHOM Mopsifke ABNsSeTcs
NoBbIGOPOYHO UAEHTUYHBIM BbIBOAY MNpoLecca AeKOAUPOBaHUSA, BbIMOSHAEMOro CTPOro CorfiacHo npasusiamM B 3TOM
noAmnyHkTe.

3 BbinonHeHust k-rate kaxgoro ak3emnispa WHCTPyMeHTa [O/DKHbl MPOUCXOAUTb kak aTtomapHas paboTa;
TO eCTb BbINOMHEHME K-rate 0fHOro MHCTPyMeHTa AO/MKHO ObiTb 3aBEPLUEHO Mpexae, YeM HauvHaeTCs crefyloliee.
He gonyctumo BbINONHATL K-rate napannenbHo. 3To He kacaeTcs a-rate. Ecav y ABYX WHCTPYMEHTOB HET HUKaKoro
OTHOLLUEHWS YMOopsAoYMBaHUA COTAacHO [106asibHbIM Mpasuiam  ynopsAounBaHnus M. a-rateé MoryT 6biTb BbIMOSHEHbI
B /11060M Nopsiike UM napasinesibHo.

11. Ecnu cneumanbHasi wuHa output_bus HanpaBnseTcs K MHCTPYMEHTY, BbIBOJ 3TOF0 UHCTPYMEHTA B
Kaxnom a-rafe saBnseTcs BbIBOAOM OpKecTpa B3ToM a-rafe. MiHaye 3HaueHue cneuynanbHoi WuHbI output_bus
nocfie BbINO/IHEHWNA KaX[Oro WHCTpPyMeHTa [AN18 a-rate ABnseTcs BbIBOAOM OpkecTpa B 3TOM a-rate. Ecnu
3HauyeHue TekyLlero BbiBoAa opkecTpa 6yaet 60/blie Yem 1 mam meHblue YeM -1, OHO AO/MKHO 6bITb YCTAHOBNEHO
B 1 nnu -1. COOTBETCTBEHHO.

12. Ecnv MHCTPYMEHT, Ha3BaHHbI extend c napamMmeTpoMm 60/iblie, YEM KOJIMYECTBO BPEMEHU B LMK/Ie Y-
paBfieHNsi. UHCTPYMEHT He 3aBepluaeTcs. Bce gpyrne MHCTpYMeHTbl, OTMEeYeHHble 415 3aBepllieHus B ware 3.
3aBepuatotcs. B cnyyae coobuweHna MIDI "All Notes O ff MHCTpyMeHTbI MOryT He paclwupsite cebsi, U B 3TO
BPEMS YHUUTOXaKTCA.

13. Tekyuee rnobanbHoe abconoTHOE BpeMs opKecTpa NpoABuUraeTcs Ha O4UH Nepuog ynpasneHus.

7.3.3.7 MpuoputeT cobbITniA

OnpefesieHHble COObITUA MOTYT 6bITh ONpeAesieHbl Kak "MpuopuTeTHbIE™ COBLITHA, yCTaHaBIMBas COOTBET-
CTBYylOLlee nosie B aleMeHTe NoToka 6UTOB UAKM UCMONb3Ys * Mapkep B TEKCTOBOM oTcyeTe. B cnyvae, korga
NPOUCXOANT NPEeBbILLEHNEe BO3MOXHOCTE Aekoaepa, 3TOT chnar No3BosisieT aBTopy KOHTEHTA MUHU3MPOBATb YXY /-
LIeHWe BbINOTHEHUS COObITHSA.

Ecnu cpnar high_priority 6yaeT ycTaHoBMEH, N €CNU HACTYNUT KPUTUYECKOe COCTOsiHUe, cobbiThe Bceraa
[OJKHO BbINOMHATLCS 6€3 yXyALWEHUS, N HAKaKMe MHCTaHLMPOBaHUS, co3aaBaeMble Ha HU3KUX MPUOPUTETHbIX
YPOBHSIX, He 6yayT akTuBHbIMU. Ecnu conar high_priority 6ygeT y6paH, To co6bITUE J0/KHO BbIMOMHATLCA 6€3
YXYALWEHUs, €CNUN He HACTYNSAT HUKaKNe KPUTUYECKNEe COCTOSIHUS. IHCTpYMeHTaslbHble CO6bITUSA € yGpaHHbIM dha-
rom highpriority MoryT 6bITb NpexaeBpeMeHHO 3aBepLUEHbl, €C/IN He AOCTYMNHbI Pecypchbl, YTOGbI ANUCneT4Yepusn-
poBaTb CO6bITME C yCTaHOBKOM chnara high_priority.

MpuMeuaHUe — YXyfleHne He NNaHUpYeTCst Kak [03BOJIEHHbIA, HOPMATUBHbI MeToZ, YTOBbl MOHU3UTH
BbIYMCINTE/TBHYIO C/TOXHOCTb. COOTBETCTBYIOLLME AEKOAEPbI AO/MKHBI ObiTh B COCTOSIHUM AEKOAMPOBATb B HOPMasIbHbIX
YCNOBUAX NOTOKU BUTOB ykaszaHHOro ypoBHs Profile@Levet 6e3 yxyaweHus.

7.3.3.8 3anasgblBatoLime cobbITUS

B cnyvae own6km TpaHCNOPTUPOBKY UM OWKNGKM KoAepa onpeaeneHHble co6bITUS MOTYT NOCTYNUTb C MeT-
Kamn BpeMeHu, KoTopble yxe npownu. MNMone usejfjato B anemeHTe notoka GUTOB yKa3blBaeT Hajnexatiee
nosejeHune B 3ToM cnyyae. Ecnm 3To none ounwjaeTcs, To CoObbITME UrHopupyeTcs, n o6paboTka gokHa NPoAoI-
XaTbCsl. kKak 6yTo Co6bITME HMUKOrAa He NpubbiBano. Ecnv aTo none yctaHasnmBaeTcs, TO cCO6bITUE HEMeAIEHHO
AvcneTtyepusyeTcs, Kak ec/iv 6bl OHO 6bI/10 NOy4eHO 6e3 METKM BPeMEHM.

7.4 CooTBeTCcTBUE

OTHOCWTENbHO BCEr0 HOPMATMBHOTO A3blka COOTBETCTBME HOPMATUBHOMY S3bIKy N3MEPAETCA BO BpEMSA
BbIBOJa opkecTpa. J/llo6as ontumusayma koga SAOL nnu nepectaHoBka nocnegosaTelbHOCTN 06paboTku MoryT
OblTb BbIMOJIHEHBI, MOKa WX BbINO/IHEHNE HUKAaK He BAWAET Ha BbIBOJ OpkecTpa. “Ho uMeeT HMKakoro BAMsHUA",
B 3TOM CMbIC/lE O3HA4aeT, YTO BbIBOJ MEPECTPOEHHOTO UM ONTUMWU3NPOBAHHOIO OPKeCTpa SABAAETCSA NOBbIGOPOY-
HO UAEHTUYHBIM BbIBOJY UCXOLHOI0 OpKecTpa.
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8 CwuHTakcuc un cemaHTnka SAOL

8.1 COOTHOLWEHME C CMHTAKCMCOM NOoTOoKa 6UTOB

OnucaHne CMHTaKcKuca noToka 6UTOB onpefenseT npefcTaBieHne UHCTPYMeHToB 1 anroputmos SAOL, ko-
Topble JO/MKHbI 6bITb NpefocTaBeHbl AekoAepy B NoToke 6MToB. OAHAKO MapKupyeMoe onvucaHve, kak npeAcras-
N1eHOo TaM. He f,0CTaTOYHO, YTO6bl ONMcaTb CUHTaKCUC 1 cemMaHTrKy fidbika SAOL. UTo6bl 06ecneunTb co3gaHne
noToka 6UTOB M 06MEH HafleXHbIM COCO60M, NMOMEe3HO MMeTb CTaHAapTHOe yo604yMTaemMoe TeKCTOBOE NpeAcTaB-
nenune koga SAOL B fono/IHeHNe K MapKnupyemMoMmy BOUYHOMY dropmary.

rpammatuka popmata Backus-Naur (BNF) o603HauaeT s3blk Unv 6eckoHeYHbIi Ha6op nporpamm. flonycTtu-
Mble MPOrpamMmbl, KOTOpble MOTyT GbITb NepefaHbl B NOTOKe 6UTOB, OrpaHNyYMBalOTCA 3TUM HabopoM. Jlto6as npo-
rpamMmMa. koTopas He MOXeT 6bITb NpoaHaM3MpoBaHa 3T rpaMMaTuKoii, He IBIieTCSA JOoNYCTUMOIA MporpaMmmoii
SAOL — y Hee eCTb CMHTaKcu4yeckas ownbKka — 1 NOTOK GUTOB SABNSETCA HEAONYCTVMbIM NOTOKOM. XOTS MOTOK
6VTOB COCTABNSAETCA U3 MApKepoB, rpamMmmaTiika 6yAeT onucaHa c TOUKM 3peHNs IeKCUYecknx anemMeHToB. CrHTak-
Cuyeckue npasua, BblpaXeHHble rpamMMaTKOi, KOTopble OrpaHuyYnBatoT Habop TEKCTOBbLIX NPOrpamm, Takxe Hop-
MaTUBHO OrpaHNyYNBalOT CUHTAKCMC NOTOKa BUTOB Yepe3 OTHOLLIEeHNe NoToka 6UTOB M TEKCTOBOro hopmaTa B HOp-
MaTMBHOM npoLecce MapkupoBaHUs.

3TOT NOAMYHKT TakMm 06pa3oM onuckiBaeT TekcToBoe npeactasneHne SAOL. koTopoe cTaHaapTusnpyetcs,
HO CTOMT 3a Npejenamun OTHOLLIEeHUS fekoAepa NnoToka 6uTos.

Mpunoxexune B cogepxunT rpammaTky ana tekctoBoro Asbika SAOL. npeAcTaBneHHoro B popmarax ‘tex
n yscc\ icnonb3ys aTu Bepcumn rpaMMaTtuku, CUHTaKCMYecKke aHannsaTopbl MOryT 6bITb CO34aHbl aBTOMaTNYeC-
KW. NCNO/b3Ysl UHCTPYMEHTBI /0X' 1 'yacc'. 3T Bepcun rogaTcs TONbKO B MHpOPMaTUBHbIX LieNAX U UCNOb3YyTCA
B CO3jaHnun fekogepa.

HopMaTuBHbI A3blk CUHTAKCKCa B 3TOM NOAMYHKTE o6ecneynBaeT rpaHnLbl CUHTAKCUYeCKN BEPHbIX NPO-
rpamm SAOL 1 AONOMHUTENBHO, CUHTAKCUYEeCKN BEPHbIX NOC/efoBaTelbHOCTEel NOTOKa 6UTOB, KOTOPbIE MOTYT
nosiBUTbLCS B kKnacce notoka 6utos orchestra. Takum 06pa3om ecTb KOHCTPYKLKMW, KOTOPbIE A4OMYCTUMbI TO/TLKO
nocne uyteHua rpammatukm BNF. Ho oTBepraloTcsi B HOpMaTMBHOM TEKCTe, CONPOBOXAAOLWEM rpamMmMaTiiKy.
CocTosiHMe Takux KOHCTPYKLUIA ABASIETCA COCTOSAHMEM TeX. KOTopble fiexarT 3a npejenamu A3bika, onpefesieHHoro
OZHOW TONbKO rpaMMaTuKo.

Mpouecc gekogmpoBaHna 418 NOTOKOB 6UTOB, COAEPXaLluX CUHTaKCM4YeCckn HeaonyCcTUMble NporpaMmbl
SAOL (0 ecTb, nporpammsbl SAOL. koTopble He cooTBeTCTBYIOT rpammaTuke BNF. nnu cogepxat cuHtakcnyeckue
own6KN MM OLWNGKN HECOOTBETCTBUSA YPOBHS), ABNSETCA HEO6YCNOBEHHbIM.

HopmaTuBHas B OTHOLIEHWM A3blka CEMAHTVKa B 3TOM MOANYHKTE ONMNCbIBAET CEMAHTUYECKMe rpaHuLibl no-
BefleHus fekofepa CTpyKTypupoBaHHOro ayamno. OnpegesieHHble KOHCTPYKL UM ONUCLIBAIOT ‘OLWINOGOYHbIE NO Bpe-
MeHW BbINOJIHEHUS* cuTyauun. MoBeaeHne Aekofepa Npu Taknx 06CToATebCTBAX HE HOPMUPOBAHO, HO peann3a-
LM NO3BO/IAIOT KOPPEKTHO BOCCTAHOBUTBLCA U3 TaKMX CUTyaL il U NpoAo/IXaTb AeKOANPOBAHME.

8.2 Jlokcuyeckne anneMeHThbl

8.2.1 MoHATHA

TekcToBbll opkecTp SAOL cofepXunT 3HaKku NpenuHaHus, KoTopble CUHTAKCUYeCKU CHUMAIOT HEO4HO3HAau-
HOCTb OpKecTpa, MAeHTUdUKATOPbl, KOTOpble 0603HaYal0T CUMBO/IbI OPKECTPA, Yncna, KoTopble 0603HavaT no-
CTOSIHHbIE@ BEeJINYNHbI, CTPOKOBbIE KOHCTaHTbl, KOTOPble B HACTOALMNA MOMEHT He NCMO/b3YyITCS, KOMMEHTapuu,
KOTOpble AoNycKaeT BHYTPEHHAS AOKYMEHTaLNSa opKecTpa 1 npoben, KOTOPbIil IeKCuYeckn pasgenseT pas/imyHble
TEKCTOBblEe 3/IEMEHTbI. DTN 3N1IEMEHTbI He NOSABAATCA B NOTOKE BUTOB Tak. Kak KaxAblil npeAcTaBnaeTca 1aMm
MapKepom.

8.2.2 NgeHTudukaTtopsl

NpeHTndrkatop sBnsieTca cepueli ogHoM nnn 6onee 6yks, LMGpP M NOAYEPKMBaHUIA, KOTOpas HauMHaeTcs C
6yKBbl UK NogyepkmeaHnsa. OH 0o603HaYaeT CUMBOJ OpKecTpa. ViAeHTUdUKaTOPbI ABSAITCSA YyBCTBUTE/IbHLIMU K
perncTpy, 4To 03Ha4aeT, YTO UAEHTUNKATOPbI, KOTOPbIE OTINYAKTCA PErCTPOM TOJILKO O4HOrO UM 6osee CUMBO-
noB. 0603HaYalT pasinyHbIe CUMBObI.

CTpoka CMMBOJIOB, 3KBUBA/IEHTHAsA OHOMY 13 3ape3epBUPOBaHHbIX C/I0B, MEPeUYnCsIeHHbIX B 8.9, 0gHOMY
13 CTaHAapTHbIX UMEH nepeyncneHHbiX B 8.6.8. UMeHN 04HOTo 13 6a30BbIX KOAOB ONepaLun Nepeync/ieHHblX B
9.3. NN NMeHN O0fHOro 13 6a30BbIX FTeHepaToOPOB 3BYKOBOI TabnunLbl, NnepeyncrieHHbix B 10. He 0603HavYaeT CUM-
BOJ1. @ 0603HaYaeT 4YTO 3ape3epBNPOBAHO C/I0BO, CTaHAAPTHOE UMS. KOZ onepaLluu, Uan reHepaTop 3BYKOBOA
Tabnuupl.

NaeHTudrkaTop o603HavaeTcsa B rpammatke BNF TepmuHansHbiM cumBonom <ident>.
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8.2.3 Yncna

CyuecTByIOT iBa BMa CUMBO/IbHbIX KOHCTAHT, KOTOPbIE COAEpPXaT YncnoBble 3HaveHna B SAOL: uenouuc-
NEeHHble KOHCTaHTbl M KOHCTaHTbI C NaBatolLLeli TOUKOI.

LienouncneHHasa KoHCcTaHTa 06s3aHa NosSIBNATLCA B ONpefeeHHbIX KOHTeKCTax, Takux kak onpegeneHuns
maccuBa. LlenioyncneHHbli mapkep sBnseTcs cepueit ogHol nnm 6onee yudp. CTpoka CUMBOIOB, KOTOpas okasbl-
BaeTcsl OTpULaTEeNIbHbIM LefbIM YAC/IOM, J0/MKHA 6bITh IEeKCUYECKn NpoaHanM3npoBaHa kak KOHCTaHTa ¢ nyaBato-
el Touko. Hukakas uenouncneHHas KoHcTaHTa, 6onblie Yyem 232 (4294967296), He Ao/HKHA UMETb MecTa B
opkecTpe.

B SAOL HeT pasHuubl Mexay uncaamu, KoANpoBaHHbLIMU C MapKepoM NoToka 6UTOB A4S LenbixX Yncen u
KOAMPOBaHHbLIMY C MapkepoM NoToka 6uToe ans 6aiiToB. MNocneaHuit ABNSETCA TONbKO CPEACTBOM CXKaTUsi NnoToka
6UTOB.

LlenouncneHHas koHcTaHTa o603HavaeTcsi B rpammatiike BNF TepMuHanbHbIM cMMBOIOM <int>.

KoHcTaHTa ¢ nnaBatoLLeil TOUKON npucyTcTByeT B BbipaxeHnax SAOL n o603HayaeT NOCTOSIHHOE YNC/I0BOE
3HauyeHne. Mapkep ¢ naasatoLLeli TOUKO COCTOMT U3 OCHOBAHUSA, AOMNOHUTE/IbHO COMPOBOXAAEMOr0 3KCNOHEH-
Toil. OcHOBaHuMe ABNAeTcsA cepuein ogHoli unn 6onee uudp, ONLMOHHO CONPOBOXAAEMbIX AECATUYHON TOUKOW
1 cepueli U3 HM OAHOW MM GONbLUEro KonmyecTBa LMdpP, UINM AeCATUYHOW TOYKOW, CONpPOBOXAAEMOl cepueit
13 o4HOW unu 6onee undp. IKCnoHeHTa 0603HavaeTcs OyKBOIA B. LOMOMHUTENIbLHO CONPOBOXAAEMOl CUMBOJIOM
¢ N -, CONPOBOXAAEeMbIM cepuei n3 ogHol nnm 6onee undp. Tak Kak KOHCTaHTa C naaBatoLLen TOUKon NosaBNA-
eTcs B BblpaxeHun SAOL. rae yHapHblii onepaTop oTpuLiaH1a Bcerga aBaseTcs AOCTYNHbIM, KOHCTaHThI C Naasa-
loLel TOYKOM He AO/MKHbI ObITb TIEKCUYECKM OTpULaTeNbHbIMU. Kaxaas KOHCTaHTa c naasaloLLeil TOUKOW B opke-
cTpe Jo/XHa 6blTh NpeAcTaBUMOil 32-pa3psagHbIM YACIOM C NaBaloLLeli TOUKOIA.

KoHcTaHTa ¢ nnaBawl el Toukoii o603HavaeTcs B rpammatiike BNF TepmuHansHbiM cumBoniom <number>.

8.2.4 CTPOKOBbIE KOHCTaHThI

CTpOKOBble KOHCTaHTbI He UCNOJb3YITCS B HOPMATUBHOW cneuncukauun SAOL, HO onncaHbl 34ecb, YTOGbI
OHM MOTIN 06pabaTbiBaThCA paspaboTymkamm, KOTOpble XOTAT A06aBNATb K CBOMM peann3aunam yHKLMoHaNb-
HOCTb CBbILLIE HOPMATUBHBIX TPEBOBAHUIA.

CTpoKoBasi KOHCTaHTa 0603Ha4YaeT NOCTOSIHHOE CTPOKOBOE 3Ha4YeHue, T eCTb, NOC/1e40BaTEIbHOCTbL CUMBO-
nos. CTpokoBas KOHCTaHTa ABNAETCA cepuneli CUMBOJIOB, 3aK/TIOYEHHbIX B ABOMHbIE KaBblyky (). CUMBO ABOMHbIX
KaBblYeK MOXeT ObITb BK/IIOYEH B CTPOKOBYH KOHCTAHTY, NpefLecTBys el ¢ CMMBOJ/IOM Hak/IOHHOW BNEBO 4epThl
(\). No6oi1 gpyroi cMMBOA, BKIOYAS CUMBO/ pa3pbiBa IMHUKN (HOBas INHUA), AO0/HKEH BbITb 3aK/10YEH B KaBbIYKU.

8.2.5 KommeHTapum

KoMMeHTapum MOryT Mcnonb3oBaTbCsl B TEKCTOBOM npeacTtassieHnn SAOL u4ToGbl BHYTPEHHE AOKYMEH-
TMpoBaTb opkecTp. OfHAKO OHM He BK/IKYAKTCA B MOTOK GMTOB M TepsAlwTCA B nociefoBaTelbHOCTU
tokenisation/detokenisation (HasHauyeHus/yaaneHns mapkepos).

KommeHTapuii sBnsetca Nto6oii cepneil CUMBONOB, HAYMHAKLWMXCA € ABYX HAKMOHHbIX YepT (/7), n 3aBep-
lamLnxcs ¢ HOBOM NuHUel. Bo Bpemsa NeKkcM4yeckoro aHanusa, BCSAKWIA pas Korga B JIMHUKM HaxXoAuTCA
3/1eMeHT //, ocTanbHasa YacTb JIMHUN UTHOPUPYeTCS.

8.2.6 Mpoben

Mpo6en cnyxuT ans Toro, 4To6bl TeKCUYECKN pasfgennTb pasnyHbie 31eMeHTbl TeKCToBOro opkectpa SAOL.
OH He nMeeT HUKakoi cuHTakcuyeckolt dyHkunm B8 SAOL. n He npefcTaBnseTcs B NOToke 6uToe, Takum o6pasom
TOYHbI NPOo6GEen TEKCTOBOro OpKecTpa TepseTcs B nocnegoBaTtensHocTu tokenisation/detokenisation. Mpo6en He
Tpebyetcsa B SAOL. kpome cnyyaeB Korga Hafo CHSATb HEOAHO3HAYHOCTb MapKePOB U 3ape3epBMPOBaHHbIX C/l0e,
KOTOpble NOABASOTCA APYT 3@ APYroM (Hanpumep, otaenseT "as/g"oT 06bABNEHHOIO MMEHN NEPEMEHHO).

Mpo6en siBnseTcs noboii cepreli ogHOro nam 6oaee NPOCTPaHCTB, TabauLbl, U/ CUMBOMOB HOBOW CTPOKN.

8.3 TllepeMeHHble 1 3Ha4YeHus

Kaxpas curHanbHas nepeMeHHas B pamkax opkecTpa SAOL cofepXuT 3HauyeHne Uim ynopsifoyueHHbli
Habop 3HAYeHUI ANA NepeMeHHbIX MaccuBa, Kak NPOMEXyTOYHOe BblYMC/IeHne opkecTpa. B t060M MoMeHTe
BpEMEeHM 3HaueHne NepeMeHHol, BbIGopKa B 3BYKOBOI Tab1Le NN eJMHCTBEHHbI 3/1IEMEHT NepeMeHHoi maccu-
Ba O/IXHbI O6bITb NPeACcTaB/eHbl 32-pa3psAHbiM 3HAUYEHVEM C N1ABaKLL el TOUYKON.

Peanusayun cBo604HO UCNOMb30BaTh /1060€ BHYTPEHHEE NpeACcTaB/eHne A5 NEPEMEHHbIX 3HAYEHWIA, noka
BbIUNC/IEHHbIE Pe3y/bTaTbl UAEHTUYHbI Pe3y/IbTaTaM BblUMC/IEHNA, NCNoNb3ys 32-paspsijHble 3HaueHus C nnaea-
OLLEN TOYKOI.

OnpefeneHHbIMU YyBCTBUTE/bHBIM LUGPOBLIM 06pa3oM (hUNbTPYIOLW UMY onepayusiMun, pesynbTatbl UC-
NoNb30BaHUA 60/bLIOA TOUYHOCTY B BbIUUC/IEHUN MOTYT GbITh 9KBUBANIEHTHO BPEeAHbIMY 419 BbIBOJA OPKECTPA,
TakxXe Kak 1 pesyfnbTaTbl UCMO/b30BAHUSA MEHbLUENR TOYHOCTU, MOCKO/IbKY YCTONUMBOCTb (ON/IbTPA MOXET KPUTU-
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yecku 3aBUCETH OT OLWINGKM KBAHTOBAHUSI. DTOMY CTPOTO C/efytoT A5l NOTOKOB GMTOB, COAEpXallnX Kof. KOTo-
pbIii reHeprpyeT COBCEM ApYyrue pesynbTaThl, BblYUCEHHbIE C 32-pa3psfHoli n 64-pa3pagHoli aputMeTUKO.

Mpwn BbIBOAE OpKecTpa 3HAYEHNS, BbIYNCEHHbIE OPKECTPOM, AO/IKHbI HAXOANTHCSH MEXAY MUHUMaNbHbIM
3HayeHneMm -1 1 MakCMManbHbIM 3Ha4YeHneM 1. TN 3HAYEHUSI NPU BbIBOJE OpKecTpa NpeAcTaBAsoT MakCuMym
HEraTMBHO - U MOJIOXUTE/IbHO OLLEHEHHbIX ayAMOC3IMMNIOB, KOTOPbIE MOTYT 6bITb MPOM3BEAEHBI TEPMUHANOM. Ecnn
3HauYeHUsl, BbIUMCNEHHbIE OPKECTPOM, NaJatoT BHe TOro AnanasoHa, OHM oTcekatTes K [-1,1). DTOT 3BYK NpescTaB-
naetcs ymknom ynpasneHns MPEG-A cuctembl 4Nns ncnonb3osaHusa B coctaBe AudtoBIFS.

8.4 OpkecTp
<orchestra> *> <orchestra element>
<orchestra> <orchostra> -> "orchestra element>

OpKecTp ABNSETCA HAGOPOM NOANPOrpaMm 06paboTKV CUTHANOB N 06 bSBIEHNIA. KOTOPbIE COCTABASIOT CTPYK-
TypupoBaHHOE onncaHne o6paboTku ayAnofaHHbIX. DTO LO/HKHO COCTOATbL U3 CNUCKA OAHOTO UK 6onee anemMeH-
TOB OpKecTpa.

<orchestra olemenb* -> <global block>

<orchostra element> > instrument declaration>

<orchestra element> m><opcode declaration>

<orchestra element> -> template declaration>

<orchestra elemcnt> -> NULL

EcTb yeTbipe BUAa 3/1leMEeHTOB opkecTpa:

1. Fno6anbHbIii 610K COAEPXUT MHCTPYKLMM ANA T106aNbHBIX NapaMeTpoB OpKeCcTpa, MapLUpyTU3aLnii WHBbI,
rno6anbHbIX nepeMeHHbIX 06'bﬂBﬂeHI/II7I, N NHCTPYMEHTaJ/IbHOIo ynopago4ynBaHunA. He,qOI'IyCTI/IMO nMeTb 60]‘IbLIJe,
yeM ofuH rnobanbHbIi 610K B OpkecTpe.

2. IHCTpyMeHTasbHble 06bABNEHNS ONUCHIBAIOT NOCE40BaTENNbHOCTU 06PaGOTKN UHCTPYKLMIA, KOTOPLIMU
MOXHO NnapameTpuyecku ynpasnsitb, ncnonb3ys SASL nnu caiinel cueta MIDI.

3. O6bsABMEHNSA KOAA ONepaLMy onucbIBaloT NOCNeA0BaTENLHOCTY 06PaBOTKN UHCTPYMEHTOB, KOTOpble 06ec-
neynBaloT MHKANCYNMPOBABLUYIO (PYHKLMOHANLHOCTb, NCMOMb3YEMYI HY1EM UK GO/bLIMM KONIMYECTBOM UHCTPY-
MEHTOB B OpKecTpe.

4. lla6noHHbIE 06bABNEHUS ONUCHIBAOT MHOTOKPATHbIE MHCTPYMEHTbI, UCNOJb3Ys KpaTKyto napamMeTpuyec-
Kyto hopmy.

3neMeHTbl opKkecTpa MOryT NosABMTLCA B II060M Nopsigke B npefenax opkecTpa. B yacTHocTn onpegenerus
KoZia onepaumu MOryT NPOU30HTH UM CUHTAKCMYECKUN NPEXAe UK NOC/e TOro, Kak OHW UCNONb3YITCS B UHCTPY-
MeHTax unn Jpyrux kogax onepayum.

8.5 Tno6anbHbIN 610K

8.5.1 CwuHTakcmyeckas copma

<global block> <> global { <global list>}

<global list> -> <global statement> <global list>

<global list> > NULL

Fno6anbHblli 610K ONXKEH coAepXaTb rnob6anbHblli CNMCOK, KOTOPLIA A0/KEH COCTOSATL U3 NocnefoBaTe b
HOCTW HyneBbIX UNu 6onee rnobanbHbIX ONEPaTOPOB.

<global statement> -> <global parameter*

<global statement> -> <global variable declaration>

<global statement>-> <route statement

<global statement» -> <send statement

<global statement> «> <sequence definition>

<global statement* «> interpolation level>

EcTb Heckosibko BUAOB rno6anbHoro oneparopa.

1. Tno6anbHble nNapameTpbl ycTaHaB/MBAlOT NapamMeTpbl OpKecTpa, Takue Kak yacToTa Auckpetusauuu
ynpaBAsoT YPOBHEM W YNC/IOM BXOAHbIX V1 BbIXOAHbIX KaHa/M0B 3BYyKa.

2. Fno6anbHble NepeMeHHble ONpeAensioT NnepeMeHHble, KOTOpble MOryT 6biTb COBMECTHO UCMO/Ib30BaHbI
MHOTOKpaTHbIMU MHCTPYMEHTaMU.

3. Onepartopbl MapLipyTa On1CbIBAIOT MapLLPYyTU3aLNI0 NHCTPYMEHTaIbHbIX BbIBOAOB Ha LWMWHbI.

4. OnpegeneHns nocnefoBaTeNlbHOCTU ONWUCLIBAIOT MOPAAOK PaboTbl MHCTPYMEHTOB NaHUpOBLYMKA
BpPEMEHN.

5. YpoBeHb MHTEPNONALMM ONpeensieT KauecTBO MHTePNosALMM, BbINOHAEMON B NpoLecce cuHTesa.
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8.5.2 nob6anbHbIn napameTp

8.5.2.1 TapameTp srate

\<global parameter* m> srate <int>\

srate rno6anbHbI napameTp onpegenseT ayAmo 4acToTy AuckpeTusalmm opkecTpa. MNpouecc gekogmposa-
HVA AO/DKEH CO34aTh ayAMo Ha 3TOM YacToTe fguckpetTusaummn. HegonycTMMO ynpoLiatb C/IOKHOCTb OpKecTpa uam
y4yecTb TEPMUHA/bHYI0 BO3MOXHOCTb, FEHEPUPYS ayAno Ha APpYrux YactoTax AuckpeTtunsaymm. 3To MOXeET MMeTb
cepbe3Hoe HebnaronpMaTHOe BO3AeliCTBUE Ha onpefeneHHble 3ieMeHTbl 06paboTky opkecTpa.

srate napameTp A0/1XeH ObITb LLe/I0O4MCNEeHHbIM 3HaYeHneM mexay 4000 1 96000 I'u. Ecnwn srate napameTp
He 6yfeT obecneyeH B OpkecTpe, TO 3HaYeHUe Mo YMONYaHMWI0 A0/KHO 6bITb CaAMbIM BbICTPbLIM U3 ayANOCUTHANOB,
o6GecneyeHHbIX kak Bxog!tOin. Ecnv yacToTa guckpetmsaunm He obecneynBaeTcs n HeT HUKaKUX BXOAHbIX ayAno-
CMIMasioB. YyacToTa AnckpeTn3aLnmm no yMoayaHuio gomkHa 6biTe 32000 u. Ecnm 6onblie 4em ogHa srate nHCT-
pyKuusa napameTpa NpoUCXoAuT B OPKECTPe — TO 3TO CMHTaKcuyeckas owmnobka.

B 06bekTHOM TepMuHane Tuna 3, unm korga opkectp SAOL ucnonb3yetcs B AudioFX yana AudioBIFS,
srate napameTp Ao/mKeH 6bITb O4HUM U3 CeayoLnx 3HaveHuit: (4000,8000.11025,12000,16000.22050.24000,
32000.44100,48000.88200, 96000).

8.5 2.2 MapameTp krate

<global parameter* -> krate <int>:

krate rno6anbHblii napaMeTp onpeaensieT ypoBeHb ynpasneHus opkectpa, krate napameTp Ao/KeH 6bITb
Lle/IOYMCIIEHHBIM 3HAYEHNEM Mexay 11 yacToToii guckpeTn3anum BkouutensHo. Ecnuv krate napameTp He 6ygeT
o6ecneuyeH B OpKecTpe, TO YpOBEHb yNpaB/ieHNs N0 yMOA4YaHUo o/mxeH coctaBuTe 100 My, Ecnn B opkecTpe
6onblie Yyem ofHa Krate MHCTpyKLMa napameTpa, TO 3TO CUHTaKcMyeckas oLwmnoka.

Ecnu ypoBeHb ynpasneHns He paBeH feninTes1io 4acToTbl AUCKpeTU3aLunu, To YypoBeHb ynpaBieHus asnset-
cA cnefyoLwmnm 601bWUM LiebIM YNC/I0M, KOTOPOE AeiiCTBUTEIbHO PABHOMEPHO AT YacToTy AUckpeTusauuu.
Mepuop ynpaBneHus opkecTpa ABAAETCA YNC/IOM BbIGOPOK N KOTMYECTBOM BPEMEHU, NpeACcTaBNeHHbIM 3TUMU
BblGOpKaMK, B OAHOM LMK/Ee yrpaBieHns.

8.5.2.3 MapameTp inchannels

<global parameter* «> inchannels <int>;

inchannels rno6anbHblii napameTp onpeensieT YNC/0 KaHasioB BBOAA. Ecnv 3ByKoBble KaHasibl 0603Have-
Hbl, K&K BXOJHbl€ NCTOYHWUKMN, TO ONO/THUTE NbHbIE KaHasbl AO/MKHbI 6bITb YCTAHOBNEHbI B HENPEPbIBHbIE OL,eHEH-
Hble Hynu curHanbl. Ecnv 3ByKOBble KaHanbl 0603HaYeHbl Kak BXOA4HbIE UCTOYHUKWU, [OMONHUTE bHbIE KaHasbl
UTHOPVPYLOTCS.

Ecnu inchannels napameTtp He 6yaeT o6ecrneyeH B OpkecTpe, TO 3HaYEHME N0 YMOUYaHUI0 AO/KHO 6bITb
CyMMOli yncen kaHanoB, 06ecrneyYeHHbIX BXOAHbIMU UCTOYHUKAMWU. ECAN HET HUKaKNX BXOAHbIX NCTOYHWKOB, 3Ha-
YyeHue foMKHO 6bITb 0. Ecniv 6onblie yem ogHa inchannels MHcTpykuus napameTpa NnpoucxXoauT B OpKecTpe, To
3TO CUHTaKcMyeckas owmnobka.

8.52.4 MapameTp outchannels

<global parameter* «> outchannels <int>;

outchannels rno6anbHblii napamMeTp onpegenseT YNC0 KaHaN0B BbiBoAa 3BYyKa. MNpouecc ekoanupoBaHus
BPEeMEHW BbINOJIHEHMA L,0/KEH NPOM3BECTN U NPEACTaBUTbL 3TO YAC/I0 KaHa/I0B BHYTPEHHe. HegonycTumo ynpo-
CTUTb C/TIOXHOCTb OpKecTpa Wan y4ecTb TePMUHaIbHYI0 BO3MOXHOCTb, NPON3BOASA MEHbLLE KaHanoB.

Ecnu outchannels napameTp He 6yfeT o6ecneyeH B opkecTpe, TO 3HAYEHME N0 YMOTYAHWIO LO/HKHO 6biTb
oAHMM KaHanom. Ecnv 6onblue, yem ogHa outchannels MHCTpyKUKs napaMmeTpa NPOUCXOA4UT B OPKECTpe, TO 3T0
CUHTaKcuyeckas owmnbka.

5.85.2.5 MapameTp interp

<global parameter* «> interp <int>:

interp rno6anbHblil napameTp onpegenseT Ka4ecTBO MHTEPNOSALUN, BbINOTHAEMOI B npoLecce cMHTe3a.
Pa3nuyHble onepauunmn TpebyloT gocTyna K 3ByKOBbIM Tabnumuam B ToUkax Heuenoro yucna. MonyyunTs Aoctyn
K 3ByKOBOWi TabnuLe B Takoil Touke TpebyeT MHTEPNONALNM Cpeamn AOCTYMHbIX TOUeK B 3BYKOBOW Tabnuue.

Ecnu interp napameTp 0, TO 'HU3KOYpOBHEBaA" WHTEPNONAUUS BbiNofHseTcs. Kaxzgasa WHTepnonauus
[OJKHA BbINOMTHATLCA, UCNONb3YSA NNHERHY0 MHTepnoaauu. TakuMm 06pas3om, i nj MoryT 6biTb ABYMSA nocnieno-
BaTe/IbHbIMU MHAEKCAMU 3BYKOBOI Tab/nLbl ¥ NO3BOJIATL X MY 6bITb 3HAYEHWSAMU B TOUKAX /U] COOTBETCTBEHHO.

Ecnu interp napameTp 1, TO 'BbICOKOYpOBHEBAA" MHTEPNONALNA BbINOMHAETCA. MeTo[ BbICOKOYPOBHEBOI
NHTEPNoaALMN HE HOPMUPOBAH, HO 3TO AO/1XEH OblTb MeToA 60/1ee BbICOKOTO KauyecTBa, YeM NHeliHaa nHTepno-
nauus.

Ecnu napameTp He 0 unu 1, To 3TO CUHTaKcuyeckas owunbka. Ecnu 6onblue 4em ofHa interp HCTPyKUNsS
napameTpa npoMcxXo4uT B OPKECTPe, TO 3TO CUHTaKCUYeckas oLwmnoka.
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Ecnu interp napameTp He onpeaenseTcsi B OpkecTpe, TO KAYeCTBO MHTEPNONALUN "HU3KO* MO YMOTYAHUIO.

8.5.3 TnobanbHoe nepemeHHOe 06bABIEHMNE

8.5.3.1 CuHTakcuyeckasn gopma

<global variable declaration> > ivar <namelist>;

<global variable dedaration> -> ksig <namelist> ;

<global variable declaration -> <table declaration>;

Fno6anbHble NnepeMeHHble 06bABEHNA 06BABAAIOT NEepPeMeHHble, KOTOPble MOTYT O6blTb COBMECTHO UCMO/b-
30BaHbl N KKOTOPbIM NOos1y4eH A0CTyn BCEMN MHCTPYMEHTaMN U CHETOM SASL. TonbKo ivaru nepemMeHHble Tuna
ksig, Tak e Kkak 3ByKoBble TabnuLbl, MOTYT GbITb 06bsAB/EHbI [106a1bHO. FNo6anbHoe NnepeMeHHoe 06bABNEeHNe
ABNAETCA TabNNYHBIM ONpefeneHnemM Uan BBOAUT NMSA. COMPOBOXLAaeMOe CUCKOM 06bSABNEHUIA UMEHMN.

Fno6anbHoe 06bSBNEHME UMEHN ONpefensieT, YTo MapKep UMeHU A0/IKeH co3fjaBaTb MPOCTPAHCTBO, PaB-
HOe 3HAaYEHMWI0 CUrHana, Bbl4e/IeHHOMY 17151 BDEMEHHOTO XpaHeHUs B r106a/1bHOM KOHTEKCTe. MnobanbHoe 06bAB-
NeHne MaccuBa onpegensieT, YTo Mapkep UMEeHW A0/MKEH co34aBaTb NPOCTPAHCTBO, paBHOE KOHKPETHOMY Konnve-
CTBY CUTHa/IbHbIX 3Ha'-IEHVII7I, BblE€/IEHHbIX B rno6asibHOM KOHTEKCTe.

8.5.3.2 CurHanbHble nepeMeHHble

<namelist> -> <naTe>, <namelist>

<namehst> -> <naTe>

namelistasnsaeTca nocnepnoBaTesibHOCTbLIO OAHOIO Unn 6onee 06bABMEHUI UMEHN.
<naTB> -> <ident>

<naTBs> -> <ident>[<array length>J

<array length> = <int>

<array length> ->inchannels

<array length> -> outchannels

O6DBbABNEHNE MEHN ABNAETCA NAEHTUMUKATOPOM NN 06bABAEHNEM MaccKBa. [N 06bABNEHNSA MaccmBa
napameTp Ao/KeH 6bITb WX LesibiM YNCIOM, CTPOro 6o/blie Yem 0. UAn ogHUM 13 Mapkepos inchanne/s.unu
outchannels. Ecnun outchannels. To gnuHa maccuBa A0/XHA GblTb TAKOW Xe. Kak YUC/I0 KaHa/oB BBOAA WU
KaHa/0B BblBOJa OPKECTPa, COOTBETCTBEHHO. HegonycTuMo ncnonb3osatk Mapkep inchannels, ecnv uncno kana-
nos BBOga opkecTpa 0. He kaxAbllii nAeHTUNKATOP MOXET MCNOMNb30BATLCSA B KAYECTBE UMEHU NMepPeMEHHOIA.
3ape3epBrpoBaHHble C/10Ba, NepeyuncsieHHble B NognyHkTe 8.8. cTaHAapTHbIe UMEHa, NepeyvncieHHble B MOAMYH-
kTe 8.6.8. MMeHax 6a30Bblx KOAOB ONepaLlnn, nepeuncieHHble B 9 U MMeHa 6a30BbiX FeHepaToOpoOB 3BYKOBOW
Tabnuubl, nepeyncneHHble B 10, He JO/MKHbI GbITb 06bABEHbI Kak UMEHa NepeMeHHO.

8.5.3.3 O6bABNEHUA 3BYKOBOW TabnuLbl

< abls declaration> -> table <idont> ( <ident> . <expr> [. <expr list>)) ;

<expr> as definedin subclause

<expr>

<expr list>.

3ByKOBble TabnLbl ABAAIOTCA CTPYKTYpaMu naMaTii 1 N03BOAAIOT 6bICTPOe konebaHne, LMKANYHOE BbINOS-
HeHune 1 BocnpounssegeHne. O6baBNEHMEe 3BYKOBOI TabnuLbl CBA3bIBAET MMSA (NepBbIA NAEHTU(MKATOP) CO 3BYKO-
BOVi Tabnuueli, co3gaBaemoil 6a30BbiM reHepaTopoM 3BYKOBOI Tab/nLbl, Ha KOTOPbIN CCblnaeTcs BTOPOI MAEHTU-
dhukatop. Ecnv BTOpOi naeHTUMKaTop He SBASETCA O4HUM 13 6a30BbIX TeHepaTopoB 3ByKOBON TabnuLibl, TO 3T0
CUHTakcuyeckas owunbka. MepBoe BbipaXeHue B pasrpaHNYeHHol 3anAToi nocnefoBaTe/lbHOCTY NapaMeTpa Ha-
3bIBalOT BblpaXeHnem pasmepa. OcTalwWwuniica Hynb uan 60Mblie BbIpaXeHWid BKIOYaT B CAINCOK napameTpa
3BYKOBOW Tabnmubl.

CemaHTVKa BblpaXeHUs pasMepa 1 cnucka napameTtpa 3BykoBOii Tab1unLbl onpeaensieTcs 6a30BbIM reHepa-
TOpOM 3BYKOBOI Tabnmubl. /llo60e npasnibHOE BblpaXeHWe ABASETCA 3aKOHHbIM, Kak YacTb Tab/IMYHOTO crmncka
napameTpa. [Mo3BonsieTcs ccblfika Ha rnobanbHble NepeMeHHble (MX 3Ha4YeHUs MOryT 6blTb YCTAHOB/IEHbI CNeLu-
anbHbIM MHCTPYMeHTanbHbIM Startup). Kaxgoe BbipaxeHne 0o/MKHO 6bITb 04HO3HAUYHBIM, KPOMe cyyas concat
reHeparopa, Korja BblpaXeHuns [JO/KHbI 6bITb TA6MYHBIMY CCbiNIKamu. MopAA0K CO3A4aHNA 3BYKOBbIX TA6UL, He
[eTepMUHMPOBAH, 3a UCKNIOYeHneM TabNnyHbIX NapaMeTpoB concatreHeparopa, KOTopble BCcerja creHepuposa-
Hbl Mepep concat reHepaTopoMm, KOTOpbIi MCNONb3yeT ux. B aTom cnyyae Tabnuupl, MCNOMb3yeMble B kKauecTBe
napameTpoB concat reHepaTopa, NosBAATCA neped Tabnvuei, koTopas ncnonb3yeT concatreHepartop, YTo6bI
npefoTBPaTUTL LIMK/Tbl 3aBUCUMOCTY.

Ha rno6anbHyto 3ByKOBYI0 Tab/MLy MOXeT COCNaTbCa 3anoiHNTe b 3BYKOBOW TabnuLbl B 11060M MHCTPY-
MeHTe unu koge onepauun. FnobanbHble 3BYKOBble Tab/unLbl AO/MKHbI 6bITh CO3A4aHblI U UHULMANTN3NPOBAHbI
C faHHbIMU BO BPEMS WHULMANN3aL MU OpKecTpa, cpasdy nocsie BbIMOSHEHNA cneynanbHoro MHCTPYMeHTanbHOro

startup.
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Y106kl CO3aaTh 3BYKOBYI0 TabauLy, BO-NepBbIX, N0 BbIpAXEHUSA OLLEHUBAOTCA B MOPSAAKe, Kak OHU NOSAB-
NATCA B CMHTAKCKCe COrnacHo npasunam B 8.6.7. 3aTeM BbINOMHAETCA onpefesieHHbIl reHepaTop 3BYKOBO
Tabnunupl, Ha3BaHHbIVi BO BTOPOM UAeHTUdMKaTope, HopMaTUBHaA CeMaHThKa Kax40ro reHepaTopa 3ByKoBoii Tab-
Nnubl JeTanusnpyer, kak 3BykoBas Tabauua Ao/KHa co3jaBaTbes.

8.5.4 Onepatop mapuwpyTa

<route statement> -> route ( <ident> . <identlist>);

<dentlist> -> <ident> . <identlist>
<identlist> -> <ident>
<4dentUst> -> <NULL>

Onepartop route cocTouT U3 e4MHCTBEHHOTO MAeHTUdMKaTopa, KOTopbI onpeaenseT WUHY 1 NocnegoBa-
TeNbHOCTb 0A1-10r0 MM 60/1ee MHCTPYMEHTasIbHbLIX UMEH, KOTOPbIEe ONpeAeNnstoT MHCTPYMeHTbl. Onepatop MmapLupy-
Ta onpegenset, 4YTO NepevYncneHHble UHCTPYMEHTbl He NPOU3BOAAT 3BYKOBOW BbIBOA HENOCPEACTBEHHO U UX pe-
3y/bTaTbl NOMELLATCA B faHHY0 WWHY. KaHasnbl BbIBOAA OT MHCTPYMEHTOB pasMellanTcs B OTAe/IbHOM KaHane
LWNHbI. MHOrokpaTHble onepaTopbl route Ha Ty Xe camylo LIMHY yKka3blBaloT, YTO faHHble WHCTPYMeHTa/bHble
BbIBO/bI AO/XHbI ObITb CYMMUPOBAaHbI Ha LWKHe. MHOrokpaTHble onepaTopbl route ¢ oTanyarLwWwmMmmnca yncnamm
KaHasioB, CCbINAILWMNXCA HA Ty e caMylo LNHY, HeAOMNYCTUMBbI.

[lofXHO 6bITh NO KpaiiHeli Mepe 0A4HO NHCTPYMEHTa/IbHOE UMS B UHCTPYMEHTasIbHOM CMNCKe.

Heponyctumo, 4To6bl onepaTop route ccbinanca Ha LWWHY, KOTopas He ABASeTCA cneunanbHOW WWHOMN
output_bus. v 370 He npoucxoauT B send onepaTtope.

Heponyctumo, 4To6bl onepaTop route o6paTusics Kk cneunanbHoli WuHe input_.

Bce MHCTPYMEHThI, KOTOPble He yNTOMUHATCA B onepartopax route, nomelatoT CBOV BbIBOA B CrieLmanbHyo
WKHY output_bus, 3a uck/toUeHMEM MHCTPYMeHTa addhekTa, KOTOpoMy 6bisT 0TNpas/ieH output_bus. Texe camble
npasuna gns fonycTuMbiX KOMGMHaLKI KaHana NPUMEHSITCA K cneunanbHo WrHe output_bus. koraa onepato-
pbl MapLpyTa 6bI1 ABHbIMU.

8.5.5 send onepaTop

<sond statement>->send(<jdcnt>:<expr list>;<namelist>); <namelist>

<nametist>

<oxpr list>

sendonepartop co3faeT UHCTPYMEHTaIbHOE UHCTaHLMpPOBaHWe, onpesenseT WWHbI, N onpeaensieT, YTo NH-
CTPYMEHT. Ha KOTOPbIN CCblNalTCcsa, UCNONb3yeTCcA B KayecTBe npoueccopa ahekTos AN 3TUX LLKH.

Bce WyHbI B OpKecTpe onpeAesnstoTcs Npu ucnonb3oBaHun send onepaTtopos. HegonycTumo gns oneparo-
pa. ccblnatoLLerocsi Ha LWKHY, YTO6bl MOXHO 6bI/1I0 06PaTUTLCS K LUUHE, KOTopas He onpegensietcs B send onepa-
Tope. VickntoueHnem siBnsieTcs cneyuanbHas WnHa output_bus. koTopasi Bcerga onpegeneHa.

NpeHTudukatop B send onepartope ccbliaeTcsi Ha MHCTPYMEHT, KOTOPbIA ByAeT UCMO/b30BaThCS B KAUecTBe
o6pabaTbiBaOLLErO WNHY MHCTPYMEHTA, Takke Ha3BaHHOr0 MHCTPYMEHTOM adhdekTa. HeT HMKakoro cMHTakcuyec-
KOro pasnunuunsa Mexay MHCTpyMeHTamu adpdhekta v ApyrmmMmu MHCTpyMmeHTamu. Cnucok naeHTugrkaTopos ceolnaeT-
€S Ha OfiHY WK 6osiee LWUH. KOTOPbIE [O/MKHbI GbiTb 4OCTYNHLIMU ANA MHCTPYMeHTa addekTa yepes ero input
cTaHfapTHOe UMA. cneaylowmMm o6pasom:

Mepsbie N0 kaHanbl input, kaHansl 0 yepe3 n0-1 siBnsitoTcA N0 KaHanamy NEPBOA  WWHBI, Ha KOTOPYIO
ccbinatTes. KaHansl n0uvepes n0+n,-1 input ABNATCA N, KaHalaM1 BTOPOi WWHbI, U Tak fanee, B 06Lei Clox-
HOCTM N0+ N, * ... + NKKaHanbl.

Kpome Toro, rpynnupoBka LWWH B input MaccrBe Aos/xHa 6biTb CAenaHa JOCTYNHOW A5 UHCTPYMEHTa 3d-
hekTa yepes ero ctaHgapTHoe nmsi inGroup criefyowm 06pasom:

y nepBbix N03HaveHnii iNGroup ecTb 3HaveHue 1;

y kaHanoB n0yepes n0+/,-1 inGroup ecTb 3Ha4YeHue 2.

1 Tak fanee, yepes 10+ N, + ... + A4 C NOCAEAHUM MKW 3HAYEHNEM K.

CnnCOoK BbIpaXXeHUs ABNAETCS CMNCKOM HyNeBbIX UNKn 6onee i-rate BbipaXeHunit, KOTopble o6ecneynBalTCcs
LN UHCTPYMEHTa adhpekTa Kak ero nossi napameTpa. /llo60e BbipaXeHUe i-rate ABnseTcs 3aKOHHbIM KakK YacTb
3TOro Cnucka: B YaCTHOCTM NO3BONAETCS CCbifIKa Ha i-rate rno6anbHble nepemMmeHHble. YMc1o o6ecrneyeHHbIX Bbl-
pakeHuii 4O/HKHO COOTBETCTBOBATL YNC/Y NOMEel NnapameTpa, onpefeneHHbIX B UHCTPYMEHTa/lbHOM 06 bABeHUN;
MHaye, 3TO — CUHTaKcMyeckas owmbka.

WHCTpyMeHT adpchekTa, ynoMsaHyThili B SendonepaTtope, Hy>XHO MHCTaHLMpoBaTh NpU 3anycke opkecTpa. I
MHCTPYMEHTasIbHble MHCTaHLMPOBAHWA A0/KHbI OCTATbCA B CU/Ie, NOKa NPOLLEeCcC CUHTEe3a OpKecTpa He 3aBepLlunT-
cs. OAiHO MHCTPYMEHTa/IbHOE UHCTaHLMpOBaHve J0/MKHO co3faBaTbCs A5 Kaxaoro send oneparopa B opkecTpe.
Ecnun Takoe MHCTpyMeHTaNbHOE UHCTaHUpoBaHue ncnosbayet turnoffonepartop, MHCTaHUMpOBaHME YHUUTOXAET-
ca. Hukakune gpyrme nsMeHeHus B OpKecTpe He NPOn3BOAATCA.
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NMo6asn wuHa, 3a UCKIIOYEHNEM cneunanbHON WKHbE output_bus. moxeT 6bITb OTNpaBaeHa 60/blie YeM
0AHOMY MHCTPYMEHTY adhhekTa n/vnm nHcTaHuMpoBaHuam. B cnyyae, korga npocToii ngeHTndukaTop He Cnosb-
3yeTcsi, HeLONYCTUMO 06PaTUTLCS K LWKMHE ¢ 6o/1ee ogHOW ANnHON. CneunanbHas WrHa output_bus npeacTtasnsa-
eT 06paboTky second-to-fmalmost3BykoBoro notoka. 3T0 MOXET 6bITb OTNPABNEHO TO/IbKO OAHOMY UHCTPYMEHTY
aphekTa. ECIM MHCTPYMEHT CamMoCTOSITENIbHO HANPaB/ISieTCs WK UCNoJib3yeTcst outbus onepaTopom, TO 3TO CUH-
Takcuyeckas owmnbka. Ecnm output_bus He oTnpaBnsieTcs MHCTPYMEHTY, OH NpeBpallaeTcs B 3ByK B KOHLLe LMKna
opkecTpa. Ecnu output_bus oTnpaBnsieTcs UHCTPYMEHTY, BbIBOA 3TOr0 MHCTPYMEHTa npeBpaliaeTcs B 3BYK B
KOHLie nepejayn opkecTpa. ATOMY UHCTPYMEHTY He paspeluatT ucnonb3osatb turnoffonepatop.

B cnyyaB ecnu 4nMcio kaHanoB BBOAA, NOSYYEHHbIX NHCTPYMEHTasIbHbIM 39K3EeMNAPOM, oTaAnvaeTcs ot
LWMPUHBI WKUHBI input n iNGroup. ncnonb3yloT NpexHee 3HadeHue inchan. B cnyyae ecnu inchan meHble, yem
4nC/I0 KaHasIoB Ha LWMHaxX, 06ecneynBalLL X BBO, NCMNOb3YHOTCS TONIbKO NepBble kKaHanbl inchan. B atom cny-
yae "AoNONHUTENbHbIE" KaHa bl ABASATCS HY1eBbIMU U AN inputnansa inGroup.

Mo kpaiiHeli Mepe 04HO NMS WNHbI 4OHKHO 6bITb 06€CnNeyeHo B Send MHCTPYKL K.

8.5.6 Cneyudunkaymsa nocnenoBaTesibHOCTH

<sequence specification> -> sequence ( <identlist>);

<identlist>.

OnepaTop sequence no3BosisieT BbIMOHUTL CrieLMukaLmio ynopsaaoumBaHus BbINOTHEHNS MHCTPYMEHTaSTbHbIX
MHCTaHLMpOBaHWIi NnaHnpoBL KoM BpemeHu. Onepatop identlistonucbiBaeT yacTuyHoe ynopsgoyvnsaHme npu
Habope MHCTPYMEHTOB. ECM Ha MHCTPYMEHT a U MHCTPYMEHT b ccbinatoTcsa B TOM Xe caMoM onepartope sequence
C npeAblaywmM b, To MHCTAHLMPOBAHUS MHCTPYMEHTA BbIMOJTHATCA CTPOro nepef UHCTaHLMPOBaHUSAMMN UHCTPY-
MeHTa b.

EcTb HECKO/IbKO MpaBua nocnefoBaTelbHOCTH N0 YMOYaHWIO:

1. CneunanbHblii UHCTPYMEHTASIbHBIN Startup MHCTAHLMPYIOT, U UHCTaHLUMpOBaHWe i-rate BbiMofHAETCS B
caMoM Havane opkecTpa.

2. Nlilo6ble MHCTPYMEHTa lbHbl€ 3K3EMMAPLI, COOTBETCTBYIOLME MHCTPYMEHTY Startup, BbINOHAIOTCS CHa-
Yyasna B OnpefeneHHOM Lukie opkecTpa.

3. Ecnu output_bus oTnpaBnsieTca MHCTPYMEHTY, MHCTPYMEHTa/IbHOE MHCTaHLMpOBaHWe, COOTBETCTBYOLLEe
send onepartopy ABAseTCSA NOCNEAHUM UHCTaHLUPOBAHUEM, BbIMOTHAEMbIM B LiMK/1e OpKecTpa.

4. lna Kaxoro MHCTPyMeHTa, HanpasJ/IEHHOTO K LUVMHE, KOTopas oTnpaBasieTcs NMHCTPYMEHTOM adhdhekTa,
MHCTaHLMPOBaHUSi HANPaBNEHHOTO MHCTPYMEHTA BbINOHATCS Nepes MHCTaHUUPOBaHUAMN UHCTPYMeHTa ahdhek-
Ta. Ecnu umknbl co3gatTcs, Mcnosb3ys route n send onepaTtopbl, ynopsiounBaHve paspellaeTcs CMHTakcuyec-
kn. Ecnn sendonepartop nocnegHuii, To MHCTPYMEHTa/IbHOE MHCTaHLMPOBaHWE BbIMOIHAETCS NOCNeAHUM.

MpaBuna 2.3 no ymonuyaHuo n 4 MoryT 6bITb NepeonpeseneHsl Npy NoMoLLu onepaTopa sequence. MNMpasu-
no 1He MOXeT 6bITb NepeonpeAeneHo.

Ecnu onepaTopkl Sequence co3galoT LWKAbl B YNOPSA0UYNBaHNM, TO 3TO CMHTaKcuyeckas owmnbka. Nliobblie
send onepartopsbl, KOTOpble IBNAIOTCS "06PaTHON” YacTbl0 HESIBHOTO Send Lukia He UMEeT HUKaKoro adpdhekTa.

Ecnu nocnepoBaTenbHOCTb ABYX MHCTPYMEHTOB He onpeAensieTcs npasuaaMu nociefoBatesibHOCTH No
YMO4aHUI0, UX MHCTAHLMPOBAaHNA MOTYT 6bITb BbIMO/IHEHbI B 1I060M NOPSAAKE UK napannenbHo.

HeBO3MOXHO onpefennTb ynopsAouMBaHne MHOTOKpaTHbIX MHCTAaHLMPOBAHMWI TOT0 Xe CaMOoro MHCTPYMEH-
Ta. OTW MHCTaHLMPOBAaHWSA MOTYT GbITb BbIMO/IHEHbI B/1I060M NOPSAAKe NN NapaniesnbHo.

8.6 WMHcTpymeHTanbHoe onpepfeneHue

8.6.1 CnHTakcuyeckaa dopma
instrument definition> -> instr <ident> ( <dentlist>) [ preset <int>[ <int>...]]{
<instr variable declarations> <block>}

Y UHCTPYMEHTasIbHOTo OnpeAeneHns eCTb HECKO/IbKO 3/1IEMEHTOB.

1. UaeHTndpukaTop, KOTopbI onpeAenseT UMA UHCTPYMEHTA,

2. Cnucok Hyns nnu 6oMbluero KoanyecTsa UAEHTUMUKATOPOB, KOTOPble ONpeAeNsAlT UMeHa A nonei
napameTpa, Takxke HasBaHHbIxpftelds uHcTpymeHTa,

3.4,0N0NHNTENbHBI CNNCOK NpeABapuUTENbHO YCTaHOB/EHHbIX 3HAaYeHWIi 415 TOro, 4To6bl onpegennuts MIDI
oTobpaxeHus.

4. Cnucok Hyns unu 60nbLLEro KoANYecTBa MHCTPYMEHTalbHbIX 06bABAEHU NepeMEeHHOIA.

5. BrokonepaTopos, onpegensoLux UCNOMHUMYI0 (PYHKLMOHANbHOCTb MHCTPYMEHTA.

8.6.2 NHCcTpymMeHTanbHoe nmsa

o601t nAeHTUNKATOP MOXET CYXUTb MHCTPYMEHTaIbHbIM IMEHEM 3a UCK/TI0UYEHNEM TOr0, YTO UHCTPY-
MeHTas/IbHOE NMS He [J0/XHO 6bIThb 3ape3epBUPOBaHHbLIM C/IOBOM, UMEHEM 6a30BOro kofa onepawum uim UMeHem
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6a30BOro reHepaTopa 3ByKOBOW Tabnuubl. MHCTPYMEHTanbHOE NMSA MOXET 6bITb NEPEMEHHO B 1OKaSIbHOM UK
rno6asibHOM KOHTEKCTe.

Hu1 y Kakux ABYX MHCTPYMEHTOB UK KOAOB OnepaLun B OpKecTpe He J0/KHO 6blTb OAMHAKOBOTO UMEHMU.

8.6.3 Monsa napameTpa

<identlist>->

Mona napameTpa MHCTPYMeEHTa, Takxe HasBaHHble pfieWs. sBastoTcsa nHTepdeiicom, yepes KOTOPbIA MHCTaH-
LUPYIOT UHCTPYMEHT. B MHcTpyMeHTansHoM koge y pfiolds ecTb cemaHTuka ypoBHs i-rato nokanbHbIX NepemMeH-
HbIX. VX 3HaYeHUA [OMKHbI 6biTb YCTAHOBNEHbl HA MHCTPYMEHTAIbHOM UHCTaHLMpOBaHUN, nepes co3faHnem
NOKa/IbHbIX MEPEMEHHbIX, C COOTBETCTBYOLW VMU 3HAYEHUAMU KaK faHO B CTPOKe cyeTa, cobbITumn cueTa, cobbITUn
MIDI, send onepaTope unu (nogonepaTope, COOTBETCTBYHOLLUX UHCTPYMEHTA/IbHOMY UHCTaHLMPOBaHNI0.

8.6.4 NpeaBapuTeNbHO YCTAHOBMEHHbIW Ter

Ter presetonpegenseT npefBapuTenibHO YCTaHOB/IEHHOE YNCNO (Na) UHCTpyMeHTa. Ecnv nameHeHus npo-
rpammbl MIDInpu6biBatoT B notoke MIDI nnu cpaiine MIDI, ynpasnsito,eM opkecTpom, To NporpammMbl o6patiatT-
CA KAaHHbIM presetTera pasnyHbiX UHCTPYMEHTOB. TOMbKO Yy OHOTO MHCTPYMEHTa MOXeT 6bITb NpeABapuTesibHO
yCTaHOBNEHHOEe O4HO N TOXEe YnCNo. Ecnn MHOrokpaTHble MHCTPYMEHTbI B OPKeCTpe onpeaensatoT TOT Xe caMblii
preset Ter, TO CMHTaKCMYeCcky NOCAeAHUMY NpUcBanBaeTCs NnpefBapuTenlbHO yCTaHoBNEHHOe Yncno. Ecnv preset
Ter He CBA3bIBAETCA C ONpeesieHHbIM MHCTPYMEHTOM, TO UHCTPYMEHT He MeeT HUKaKoro npeAsaputesibHo ycTa-
HOB/IEHHOTO YKCAa U He MOXeT BblTb COC/IaH C U3MEeHeHMeM nporpammel. Ecnn gaeTcs 60/blue 4YeM OfWH Ter. To
WHCTPYMEHT OTBEYAaeT Ha BCe Nepeync/ieHHble NpeABapuTenbHO YCTaHOBIEHHbIE 3HAYEHUS.

MpeaBapuTenbHO ycTaHOBNEHHble Tern B SAOL cOOTBETCTBYIOT U NpeABapnTENbHON YyCTaHOBKE U 3HAYEHWIO
6aHka nporpammbl B ynpasneHun MIDI. Mporpamma Ha npefBapuTenbHOl ycTaHOBKe X. 6aHK y B cuHTakcuce MIDI
[omKHa 6bITb 0603HauYeHa Kak npeaBapuTenbHas yctaHoBka (y - 1) *128 * (x - 1) B SAOL (Tak kak npefaBapuTernb-
Hble yCTaHOBKMU 1 6aHKn HymepytoTcs, 3anyckascbh ¢ 1 8 MIDI).

8.6.5 MNHCTpyMeHTaNbHble 06BbSABIEHUSA NEepPEMEHHOA

8.6.5.1 CuHTakcunyeckas popma

<nstr variable declarations> -> <instrvariable declarations> <instrvariable declaratior» <instr variable
declarations> > <NULL>

<instr variable declaratior» *>[ <sharing tag>] ivar <namelist> .

<instr variable declaration> -> [ <sharing tag> ] ksig <namelist>;

<instr variable declaratiori> -> asig <namelist>.

<instr variable declaratiori> -> <table declaration>;

<jnstr variable declaration> -> <sharing tag> table <identHst> ;

<instr variable declaration> -> oparray <ident> [<array !ength>);

<instr variable docJaration> «> <tablemap declaratior»;

<sharing tag> -> imports

<sharing tag> -> exports

<sharirtg tag> > imports exports

<iablemap declaratior» *> tablemap <ident> ( <identlist>);

NHCTpyMeHTalbHbIMW 06bABIEHNSAMUN NepeMEHHO 06bABNAIOT NEPEMEHHbIE, KOTOPbIE MOTYT UCMO/Ib30BATLCA
B paMkax MHCTpyMeHTa. Jllo6as nepeMeHHas ypoBHS, Tak Xe kak 3BykoBble Tabnuubl tablemaps v 3anonHutenn
3BYKOBOI Tab/mLbl, MOTYT 6bITb 06 bSAB/IEHbI B UHCTPYMEHTE. IHCTpyMeHTabHoe 06bABNeHNE NepeMeHHO ABNA-
eTCcsl UM 06bABNEHNEM 3BYKOBOW TabinLbl UM MMEHEM Tuna, KOTOPOMY BO3MOXHO NpefLecTByeT Ter COBMeCT-
HOro NCMOMb30BaHNSA, CONPOBOXAAEMbI CMTUCKOM 06bABEHU A UMEHU, NN TETOM COBMECTHOTO UCMO0/1b30BaHUS,
conpoBoXjaeMbIiM MapkepHoii table, conpoBoxgaemoli cnuckom naeHTUPUKaTOPOB, CCbiNaloWmnxcs Ha rnobanb-
Hble UM Gyayuine 3ByKoBble TabnunLbl, UM 06BbABNEHNE MacCMBa koda onepauumn, uav onpegenenve TabanyHoi
KapThbl.

8 6.5.2 O6bsABNEHNE 3BYKOBOW TabnuLbl

CuHTakcuc n cemaHTtuka 8.5.3.3 cogepxar 418 MHCTPYMeHTa SloKanbHble 3BYKOBble TabnuLbl co cneayto-
LMW NCKTOYEHUAMW U [JONOSTHEHUAMMN:

VHCTpYMeHT, nokanbHas 3BykoBas Tabnuua, 4OCTYNeH TO/bKO B Npejenax 10KafbHOro KOHTeKcTa egunH-
CTBEHHOTO MHCTPYMEHTa/IbHOTO MHCTaHLMPOBaHNA. STO A0/KHO ObITb CO34aH0 N UHMLKMANN3NPOBAHO CAAHHbIMU
B MHCTPYMEHTa/IbHOE BPEMS MHCTAHLMPOBaHNA, cpasy nocse Toro, Kak OT napamMmeTpoB Bbi30Ba 6y/yT NPUCBOEHDI
3HaveHus pfield. 3To MmoxeT 6bITb yaaneHo 1 0CBOGOXAEHO, KOrAa MHCTPYMEHTA/IbHOE MHCTaHLPOBaHne 3aBep-
laeTcs.
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He kaxgoe BblpaxeHue i-rate, sBnsieTcsa 3aKOHHbIM, Kak YacTb Ta6/IMYHOTO cnucka napameTpa. Ccblnika Ha
KoHcTaHTbl, pfieids. nMnopTupoBaHHbIe i-rate nepeMeHHble U i-rate cTaHAapTHbIE MEHA paspelleHa. MIHCTpyMeH-
TanbHaa MHUUMann3aLmsa 3ByKOBOW TabnuLbl f0/KHA NPON30ATH Yepes NHCTPYMEHTa bHbIA KOA. U CCbiNKa Ha
nokanbHble i-rate nepemMeHHble 3anpeLyaeTcs.

8.6.5.3 CwurHanbHble nepemMmeHHble

CuHTakcuc n cemaHTuka 8.5.3.2 cogepxart A4/19 UHCTPYMEHTa S1IoKasIbHble CUTHa/IbHble NepeMeHHble CO crie-
AYOLWUMN UCKNIOYEHUAMU U AONONHEHUAMN:

NokanbHoe o6bABNEHNE UMEHU onpefensieT, YTo AO/KHbI COo34aBaTbCa Mapkep UMEHU U NPOCTPAHCTBO,
paBHOE 3HaYeHNo eAnHNLbI CUTHANA, Bblfe/IeHHOe 411 BDEMEHHOro XpaHeHusl B KaXA0M WHCTPYMEHTaIbHOM
MHCTaHUMPOBaAHUN, CBA3AHHOM C MHCTPYMEHTasbHbIM onpegeneHnem. JlokanbHoe 06bABNEHNE MaccuBa onpeje-
NfeT. YTo [0/KEH cOo34aBaTbCsA Mapkep UMEHU U NPOCTPAHCTBO, paBHOE KOHKPETHOMY KOJTMYECTBY CUTHAsIbHbIX
3Ha4YeHWiA, Bble/TeHHbIX B K&X40M MHCTPYMEHTa/lbHOM UHCTAaHLMPOBAHUU, CBA3aHHOM C MHCTPYMEHTa IbHbIM OM-
peseneHuem.

Terv imports n/wnu exports MoryT Ucnosib30BaTbCs COBMECTHO C /IOKasIbHbIM i-rate uim nepeMeHHoii k-rate.
OHM He [O/MKHbI UCMOoMIb30BaThCs C a-rate nepemeHHbIMKU. Ecnu Ter imports 6yaeT ncnonb30BaTthCsl, TO NEPEMEH-
HOe 3HayYeHue AO0/KHO 6bITb 3aMEHEHO 3HaYeHneM rnobanbHOl NnepeMeHHOl TOro e caMoro UMeHN B MHCTPYMEH-
TasbHOe BpeEMS MHULManu3auun (415 i-rate curHanbHbIX NEPEMEHHBIX) UK B HAYase Kaxaoi nepegayn ynpasie-
Hus (ans k-rate nepemeHHbIX). Ter imports MoXeT ncnosib30BaTbCst A/151 T0KasIbHOTO K-rate nepemMeHHoit curHana
YPOBHSA, Aaxe eCc/v HeT HUKaKoi rno6asnbHON NnepeMeHHOl TOro XXe caMoro MMeHun. B aTom cnyyae nokasbiBatoT,
yTo k-rate nepemeHHas ypoBHsi MOXeT 6biTb U3MeHeHa cTpokamu control B cuete SASL. Terimports He gomkeH
MCMoNb30BaTbCS AJ151 TOKANbHbBIX i-rate CUrHanbHbIX NEPEMEHHbIX, €C/y HET rno6anbHol NepPeMeHHO Toro xe
CaMoro MeHu.

Ecnwu Ter exports 6yaeT ucnonb3oBaTbCs, TO 3Ha4YeHne rnobanbHOl NepeMeHHON TOro Xe caMoro UMeHu
[0/DKHO 6bITh 3aMEHEHO 3HaYeHNEeM /T0KasIbHO CUTHAIbHOV MepeMeHHO Nocne MHCTPYMEHTa/IbHON HMLManu3a-
uum (aNs i-rate curHanbHbIX NePeMEHHbIX) UKW B KOHLE Kax Aol nepegauun ynpaenenus (4ns k-rate nepemeHHbIx
curHana). Ter eXports He f0/KeH MCNONb30BaTbCA, ECIN HET HUKAKOM rnobanbHOV NnepemMeHHOoN Toro e camoro
NMEHN.

Ecnn ans onpefeneHHo curHanbHOn nepemMeHHoli Tern imports u/wnm exports 6yayT Mcnonb3oBaTtbes,
necTb rnobanbHas nepemMeHHas ¢ TeM XXe caMbiM UMEHEeM, TO LMPUHA MaccuBa NI0KanbHbIX U rN06anbHbIX Nepe-
MEHHbIX f0/XHa ObITb 04NHAKOBA.

Ecnun ans onpefeneHHol okasnbHO nepeMeHHol Ter imports He UCNO/Ib3yeTCs, TO ero 3HaYeHue ycTaHaB-
nueaetcs B0 nepef MHCTPYMEHTANbHON MHULManu3aymen.

Ecnv gns onpefeneHHoro 10kaabHOro NEPEMEHHOT0 06 bSIB/IEHNS TEMM iMPOrts 1 eXports He UCMO/b3yHOTCS,
faxe ecnu ecTb rnobasnbHas nepemMeHHas TOroxe caMoro NMeHu, Mexay 3TUMU ABYMS NepeMeHHbIMN HEeT HuKa-
KOro CEMaHTNYeCKOro oTHoweHnsA. KOHCTPYKLMA ABNAETCA CUHTaKCUYEeCKN 3aKOHHOM.

8 6.5.4 3anonHNTENb 3BYKOBOW TabGNULbI

COBMECTHO Teru imports u exports MoryT ncrnosib30BaTbCsi K CCbIZIOYHBIM [106a/bHbIM U 6yAyLMM 3BYKO-
BbIM Tabnuuam. B aTom cnyyae, nokanbHoe 06bsaBNeHNe Tab/IMYHOL CCbINIKM Ha3biBAKOT 3an0HUTEIeM 3BYKOBOWA
Tabnuubl. OnNpegenexne 3anofHUTENSA 3BYKOBOI TabnNuLibl He COAEPXUT NOSTHOE onpeeneHre 3ByKOBOM Tabnuubl,
a TOJIbKO CCbI/IKY Ha rnobanbHoe unn byayuiee nMa 3BykOBOI TabanLbl.

Ecnun ucnonb3yeTtcs ToNbKo Ter imports, n ecTb rnobanbHas 3BykoBas Tabnuvua c TeM Xe camblM UMEHEM, TO
B UHCTPYMEHTaNIbHOE BPpeMSA MHCTaHLMPOBAHNA TeKyLliee cofepxaHune rnobanbHoN 3ByKOBON Tabnuubl KonupyeT-
CSl B 10Ka/IbHYI0 3BYKOBYIO Tab/ivLy C TEM Xe UMEHEM.

Ecnu cogepxaHue rnobanbHo 3ByKOBOW TabnuLibl U3MeHAeTCA Noc/e TOro Kak onpeAenieHHoe NHCTPYMEH-
TaNbHOE WMHCTaHLUMpOBaHUe, ccbinatlweecsa Ha rnobanbHylo 3BYKOBY Tabnuuy, co34aH0, HOBOE cofepxaHue
rno6anbHOli 3ByKOBOW TabnuLbl He AO0/MKHO GblTb CKOMMPOBAHO B MHCTPYMEHTa/IbHOE NHCTaHuupoBaHue. Ecamn
cofiepxaHune nokanbHOl 3ByKOBOI Tabnuubl 6yfeT N3MEHEHO, TO 3T U3MEHEHNSA He JO0/KHbI 6bITh OTPaXKeHbI B
rno6anbHO 3ByKOBOI Tabnuue.

Ecnun Tern imports un exports ncnosb3ytTcs U ecTb rno6anbHas 3BykoBasi Tabnuua c TEM Xe cambiM ume-
HeM. TO B MHCTPYMeHTa/lbHOe BpPeMS MHCTaHUMPOBAHMA U B Havane KaxAoi nepefjayn ynpasieHns Tekyliee
cofepxaHue rnobanbHON 3BYKOBOW Tabnuubl fenaeTca AOCTYMHbIM A9 N0KaNbHON 3BYKOBON Tabnuubl C TEM Xe
nMeHeM. 'enaeTca fOCTYNHbIM" B NpeAblAylWweM npeanoXeHnun o3HavaeT, 4To JOCTYn MOXeT ObiTb B hopme
KONMPOBaHWS AaHHbIX N3 OAHON 3BYKOBOI TabuLbl B APTYI0 UIN CChINIKOW yka3aTensi Ha NPOCTPaHCTBO NamsaTh,
nnu n6oi aKBUBaNEeHTHON peanusauueli. B KOHLE MHCTPYMEHTANIbHOIO UHCTAHLMPOBAHUSA U B KOHLLE KaXAoW
nepegauv ynpasneHus Tekylliee cofepxaHue NoKanbHOM 3BYKOBOW TabnuLbl Tak e fenaetca AOCTYNHbIM ANS
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rno6anbHOi 3ByKOBOI Tabnuubl C TEM Xe caMbiM UMeHeM. B cnyuae, ecnn 3BykoBas Tabnuua n3meHseTcs B
OIHOM MHCTPYMEHTa/IbHOM 3K3eMM/sApe W He yka3aHO TOYHO Korga, 3T W3MeHeHus 6yayT BUAUMBI B APYIUX
MHCTPYMEHTa/IbHbIX 3K3EMMIAPax, TO 3TO AO/KHO 6bIThb HE MO3Xe, YeM CeayoLunii Lukn opkecTpa (paspeLlaeT-
cA 6bITb B TOM Xe CaMOM Liuk/ie opkecTpa).

He gonycTMo ncnonb3oBaTh OfUH TO/IbKO TET €XPOorts /19 3ano/IHNTeNs 3BYKOBO Tabuubl.

Ecnu Ter imports ucnosib3yeTcs v HET HUKaKoli rno6anbHoi 3BYKOBOW Tab/uLbl C TEM Xe UMEHEM, TO CCbina-
loTCA Ha 6yayLyio 3ByKOBYIO Tabnuuy, koTopas 6yfeT B noToke 6UTOB. Korfa MHCTPYMEHT MHCTaHLMpYHoT, coAep-
XaHue HOBOIi 3BYKOBOI TabnuLbl B NOTOKE 6UTOB C TEM Xe VMEeHeM [O/KHO 6biTb CKONMMPOBAHO B JIOKA/IbHYIO
3BYKOBYI0 Tabnuuy. Ecnu Hukakas 3BykoBasi Tabnmua B NOTOke 6UTOB C TEM Xe CaMbiM IMEHEM BO BPEMS UHCTPY-
MeHTa/IbHOro MHCTaHLMPOBaHUS He Gblna 3anosiHeHa, To NOTok 6UTOB HegonycTUM. Ecnn 3BykoBas Tabnuua nsme-
HAeTcA. o6ecneunBas HOBYI 3BYKOBYIO TabnuLy C TeM Xe caMblM UMEHEM Npu ncnonb3oBaHuu table ctpokn B
noToke 6UTOB, TO CCbl/IKA CPa3y U3MEHSIeTCS Ha HOBYIO 3BYKOBYIO Tabnuuy.

He gonycTumo ucnonb3oBaTb Ter €XPOrts, ecnnm HeT HUKaKoW rno6anbHO 3BYKOBOI TabnuLbl C TEM Xe
cambiM UMEHeM.

8 6.5.5 O6baABNEHME Maccusa Kofda onepaymmn

MaccuB koga onepauumn nnu oparray o6bsBneHne o6bABASAET HECKOIbKO COCTOAHMIA Koga onepaLluu, KoTo-
pble MOTyT MCMO0/1b30BaThCA TEKYLUM UHCTPYMEHTOM MK KOAOM onepauun. O6bABAAS COCTOAHUSA 3TUM CNOCO-
60M. OCTYN K HUM JOCTYNEH Yepes oparray BbipaxeHue. igeHTudvkarop B 06bABIEHNN fO/MKEH ObITb UMEHEM
6a30BOro Kofa onepauuv uam onpegesneH nosb3oBaTeneM koja onepauuu B ,pyrom mecte B opkecTpe. [nuHa
mMaccusa 06bABAAET CKOMIbKO COCTOAHMIA MMeeTca AN f0CTyna k oparray B lokasibHOM 6/10ke kofa. 3T0 AO/KHO
6bITb LLesIOYMCIEHHOE 3HaUYeHre unv cneymanbHblie Tern inchannels unu ootchannels.

Ecnu 6onblue yem of4HO oparray o6bsiB/ieHne cCbl/laeTca Ha TO e caMoe UMS Kofa onepauunn B UHCTPY-
MeHTe WK Kofe onepauum, To 3TO— CUHTaKCUyeckas oLmnoka.

8.6.5.6 TabnuyHoe onpegeneHne kapTbl

<iable Tap definition> «> tableTap <ident> ( <identlist>)

TabnunyHasa kapTa ABNAETCA CTPYKTYPOI AaHHbIX, NO3BONSAIOLEN KOCBEHHYIO CCbI/IKY 3BYKOBbIX TA6UL, Ye-
pe3 HoTauuio maccusa. MgeHTudrkatop HasbiBaeT TabNINUYHYIO KapTy, W 3TO He JO/HKHO 6biTb UMeHeM No60oi
[pyroi CUrHasbHOM NepeMeHHO’ AN APYroro OrpaHUYeHHOro c10Ba B /10Ka/IbHOM KOHTeKcTe. CNCoK nageHTudun-
KaToOpOB flaeT MHOIO UMeH 3BYKOBOI Tab/unLbl AN UCNONb30BaHNA C TabNYHOI KapToil. Kaxjoe 13 aTux nMmeH
[l0/XHO COOTBETCTBOBATL ONMpPeAEe/IeHHOMY 3aMno/IHUTE 0 UK 3BYKOBOI Tabunubl B npeAenax TeKyL ero KoHTek-
cta. TableTap o6bsiBNeHne MoxeT NpuGLITL Npexae, nocne, UM nocpean o6bABNEHUI 3BYKOBOI Tabnuubl 1
3anofiHuTeneii 38ykoBoit TabunLbl B MHCTpPYyMeHTe. Ha Bce 3ByKoBble TabnuLbl B npefenax MHCTPYMEHTa MOXHO
cocnaTtbcea B tablemap HesaBucuMMO 0T cuHTakcuyeckoro pasmelteHus tablemap.

Korga ums tablemap ncnonb3yeTcs B CCbIIOYHOM MacCUBOM BbIpaXeHWU, UHAEKC BblpaXeHUs onpegensiet
K KaKoil U3 3ByKOBbIX Tab1uL, B cnucke obpallaeTcs BoipaxeHue. MNepBas 3BykoBas Tabnuua B cnucke ABnseTcs
Homepom 0. BTOpbIM HOMepoM 1 v Tak ganee.

8.6.6 Onepatopbl 6/10ka NporpamMmmesl

8.6.6.1 CwuHTakcumyeckas oopma

<block> -> <statoment> [ <block>]
<block> > <NULL>

<statement> -> <lvalue> - <oxpr>;
<statement>  -> <expr>;

<statement> <> if (<expr>) { <block>)

<statement>-> if ( <expr>) { <block>} else { <bk>ck>}

<statement> -> while ( <expr>) { <block>}

statement>  -> instr <ident> ( <exprlist>) ;

<statement> -> output ( <expr list>):

<statement> -> spatialize ( <exprlist >).

<statement> -> outbus ( <ident>. <expr list>);

<statement>  ->extend ( <expr>);

<statement>  ->turnoff:

<expr list> > <expr> [. <expr list>]

<expr list> -><NULL>

Bnok sensaetcs nocnepnoBaTesibHOCTbIO HYyNA UAn 6o/blUEero KonMyecTea onepartopos. OnepaTop A0J/DKEH
ANPUHATbL O4HY N3 HECKOTBbKNX (*)OpM, KOTOpbIEe NnepeyvyncnsarnTca nonucbiBakoTCA B nocsieayrouwnx nognyHkrax.
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Y Kaxforo onepatopa ecTb Nnpaswufia YpoBHeil CeMaHTWKW, YnpaBnslolnX ypoBHeM onepartopa, npasuia
KOHTEKCTOB YPOBHS, B KOTOPbIX 3TO ONYCTUMO U BpEMEHa, B KOTOPbIe A0/IKHbI BbIMOTHATLCA Pa3/IMUYHbIE CYyGKOM-
MOHEHTBI.

YT06bl BLINOMHUTL 610K ONEpPaTopoB Ha onpefesieHHOM ypoBHe, KaXAblii onepaTtop B npegenax 61oka
[0/KeH BbINOMHATLCS B TAKOM NOPsike, YTO6bI 3TO NPUBENO K BbINOJIHEHUIO OMepaTopoB NocnefoBaTesibHoO
B IMHEHOM nopsfke.

8.66.2 T[lpucsoeHune

<lvalue> > <ident>

<lvalue> -> <dent> [ <expr>]

Ivalue nnu sHaueHune neBoit CTOPOHbI 0603HAYAET CUTHANIbHYIO NePeMEHHYI0 NN NePEMEHHbIE, 3HAaUYEHUA
KOTOPbIX AO/IXHbI GbITb U3MEHeHbI, lvalue MoXeT 6bITb T0Ka/IbHbIM UMEHEM NePeMEeHHO, Korga o603HavaTCs
MecTa XpaHeHus, CBsi3aHHble C 3TUM MMeHeM, lvalue MoxeT Takke GblTb /TOKa/IbHbIM UMEHEM MaccuBa, Korga
0603HayYaeTCA MeCTO A4/151 XpaHeHNss MaccuBa, lvalue moxeT Takxe 6biTb e AUHCTBEHHBIM 3/1EMEHTOM JI0K/IbHOTO
mMaccuBa, 0603Ha4YeHHbIM UHAEKCOM UMEHU NIOKa/IbHOTO MaccuBa, Ivalue He gonxeH 6bITb TAGANYHON CCbINKOI
unu tablemap BbipaxeHuem, lvalue He gomkeH 6biTb CTaHZapTHbIM MMeHeM kpome cnydaes MIDIctrlunn
params.

Ecnu lvalue 0603HaunT Becb MaccuB, TO BblpaXeHne NpaBoii CTOPOHbI MPUCBOEHNS [0/KHO 0603HaYaTbCA
MacCMBOM C TOW Xe ANNHOW WNN eAUHNYHBIM 3HAYEeHMEM, UHAyYe KOHCTPYKLUMA CUHTaKCUMYecKU Hegonyctuma.
B cnyuae, ecnu Ivalue 3aBUCUT OT BbIYUC/IEHUSI BbIPAXEHWS NPaBOii CTOPOHBI (Hanpumep, ecnv Becb MaccuB
YMHOXaeTcsi C O4HUM 13 ero 3fieMeHToB), Ivalue HeonpegeneH.

Ecnu lvalue o603HavaeT eMHUYHOE 3HAYEHNE, TO BbIPaXEHWE NPaBoil CTOPOHbLI NPUCBOEHUSA A0/IKHO 060-
3HAUUTb eJMHNYHOE 3HAYEHME, MHAaYe KOHCTPYKLMS CUHTaKCUYeckn Hegonyctuma.

BenunuuHa lvalue aBnsieTcs BENNUYNHON CUTHANBHOW NEPEMEHHOI, €CNN HET UHAEKCALUN, UMW BENIMYUHOW
CUTHaNbHOTO MaccuBa, 0603HAYEHHOTO CUrHA/IbHOW MepeMeHHOl N YpPOBHEM WHAEKcauuu, ecnmn ecTb UHAEK-
cauus.

YpoBeHb onepatopa siBnsietcs yposHem Ivalue, ogHako, onepatop HeAonycTM, eciv ypoBeHb NpaBoii CTo-
poHbI GbiCTpee, YeM ypoBeHsb lvalue.

MpucBoeHne A0/MKHO BbINOHATLCS C/eAyOLW UM 06pa3om:

B kaxfoii nepesadye yepes onepaTop, NPOUCXOASLLEA HA PABHbIX YPOBHSAX NPUCBOEHUS, [OMKHO ObITh
OL,eHeHOo NpaBoe BbipaXeHe CTOPOHbI. 3aTeM MecTo A1 XpaHeHus, o6o3Ha4veHHoe Ivalue, 50/KHO 6bITb 06HOB-
NIeHO. YTo6bl GbITb PABHbIM 3HAYEHMIO NPABOro BbipaxeHusi. Ecnu Ivalue 0603HaunT BECb MaccyB, U BbipaXeHne
npaBoi CTOPOHbI eAUHNYHOE 3HAUYeHMe, TO KaX40e V13 3HaYEeHUIi Kaxoro 13 3/1leMeHTOB MaccuBa f,0/KHO 6bITb
M3MEHEHO Ha eINHNYHOE 3HAYEeHNE NPaBOWi CTOPOHbI.

8.6.6.3 Hynesoe npucsoeHne

<statement> -> <expr>

HyneBoe npncBoeHWe cCofepXuT TONbKO BbipaxeHune. To o6ecneynBaloT Kofbl onepatum, y KoTopbixX HeT
nosiesHbIX BO3BpaLLaeMblX 3HAYEHWI, U OHWN HE NCNONb30BANIUCL B KOHTEKCTE NMPUCBOEHWSA (PUKTUBHOI nepe-
MEHHOIA.

YpoBeHb onepaTopa siBASeTCS YPOBHEM BblpaXeHusi. BoipaxeHne MoXeT 6bITb OAHO3HAYHBIM WM OLLEHEHO
MaccuBoMm. ITO He JosKHa 6bITb TabINYHAS cCbifka.

HyneBoe NpucBOEHNE JOMKHO BbINOMHATLCA CAeAyoL UM 06pa3om:

B kax/oii nepefaye yepes onepaTop, NPOUCXOASALLEA HA PABHbIX YPOBHSAX NPUCBOEHUS, [OMKHO OblTh
OLLEHEHO BbIpaXeHue.

8.6.6.4 If

<statement> > if ( <expr>) { <block>}

IfonepaTop no3BonsieT yCnoBHYH0 oLEeHKY 6/10ka nporpaMmel. BeipaxeHue, koTopoe TecTupyeTcs B ifonepa-
TOpe Ha3blBaKT BbIPaXEHNEM 3aLLUThI.

YpoBeHb onepaTtopa SIBMSETCA YPOBHEM BbIpPaXEHUs 3aluTbl VN YPOBHEM caMoro GbICTPOro oneparopa
B 3allMLLEHHOM 6/10Ke KoAaa.

He gonyctumo Ans 6510ka nporpaMmbl, KOTOpbIM ynpaBnseT if onepatop, cofepxaTb onepaTtopbl MeAneH-
Hee. YeM BblpaxeHue 3awuTbl. HegonycTuMo 4/ 11060ro U3 onepaTopos B 6/10Ke NPOrpaMMbl, KOTOPbIM yNpas-
NAT. cofepxXaTb KoAbl onepayuun, KoTopble 6b1711 Gbl BbINO/THEHBI MeA/IEHHee, YeM BbipaxeHue 3aluTtbl. Boipa-
XEHMe 3aWNTbl A0/IKHO OblTb OAHO3HAUYHBIM BblpaXXeHUEM.
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Ifonepatop A0MXeH BbINONHATLCA Cneyroumnm o6pasom:

B kaxzoii nepegadve yepes onepaTop, NPOUCXOAALENA HA PaBHbIX YPOBHSX NPUCBOEHUS, JO/IKXHO 6blTh
OL,eHEeHO BblpaxeHue 3awuTbl. Ecnv onepaTtop 3aluThl B ONpeAesieHHOoN nepefaye oLueHeH HeEHYNeBbIM 3HaUYEHM-
eM. To 610K TporpaMmbl OKEH BbITb OL,EeHEH HA YPOBHE, COOTBETCTBYIOLLEM TOI Nepegave.

Ecnv B 6/10Ke, BbINOMHSAOWMIACSA B a-rato unm k-rate, ectsb i-rate onepatopbl, 3T onepaTopbl A0/KHbI 6biTh
BbINOJ/THEHbI TONILKO B NEPBbIA pas.

Ecnu B 6110Ke, BbINONHAWLWECA B a-rate, ecTb onepaTtopbl k-rate, aTv onepatopbl 40/KHbI GbITb BbINO/THE-
Hbl TOJIbKO B MepBbIi pa3. korga 6510k BbinosiHsAeTes B kcyde.

8.6.6.5 Else

<statement> > jf ( <expr>) { <block>} else { <bk>ck>}

Else onepaTtop no3BonsieT AU3bIOHKTUBYIO OLEHKY ABYX 6/10KOB NporpaMMbl. BbipaxeHue, KOTOPOe TecTupy-
€TCA B onepatope, Ha3blBakT BblpaXXeHnem 3allnThbl.

YpoBeHb onepaTtopa ABASeTca YPOBHEM BblpaXeHWs 3aluTbl, UM YPOBHEM caMoro 6bICTpOro oneparopa B
nepBoM 3aluLeHHOM 6/10Ke NporpamMmMsbl, UM YPOBHEM CaMOro 6bICTPOro onepatopa BO BTOPOM 3aLULLLEHHOM
6/10Ke nporpaMms..

Else HepgonycTrMo Ansa 610KOB Nporpammel, KOTOpbIM onepaTtop else npukassiBaeT cofepxaTs 60/1ee mesa-
NleHHble onepaTtopsbl, YeM BblpaXeHue 3auTbl. Hegonyctumo A48 Nt060ro n3 onepatopos B 6/10kax NporpaMmmbl,
KOTOPbLIMU YyNpaBaAaT, coaepXxaTb KOoAbl 0I'IepaLWII7I, KOTOpble Obl1N 6bl BbIMOJIHEHbI MenneHHee, YeM BblpaxeHune
3alnThbl. Bblpa)KeHVIe 3alnTbl 4O/DKHO OblTb OAHO3HA4YHbIM BblpaXXeHNEM.

Else onepatop fo/XeH BbINOMHATLCSA cneaylowmm o6pasom:

B kaxfoii nepegadve yepes onepaTop, NPOUCXOAALEA HA PaBHbIX YPOBHSAX NPUCBOEHUS, JO/XHO 6biTh
OL,eHEeHO BblpaXxeHune 3alwuTbl. Ecnu BoipaxeHne 3awwnTbl B onpeeneHHol nepejaye oLeHeHO HeHy1eBbIM 3Ha-
YeHMeM. TO NepBbIN 3alMLLEeHHbIR 610K NpOorpaMmbl A4O0/HKEH 6bITh HA YPOBHE COOTBETCTBYOLEM 3TON Nepegave.
Ecnv onepatop 3aluTbl B onpejenieHHol nepeaye 06HYINTh, TO KaxAblii onepaTtop BO BTOPOM 3alLULLLEHHOM
6/10Ke NporpaMmbl LO/MHKEH ObITb 0BHYEH.

Ecnu B 6510Ke nporpammsbl, BbiNonHsoWwelics B a-rate unu k-rate. ectb i-rate onepartopbl, 3TM onepaTopbl
AO0J/DKHbI ObITb BbINO/IHEHbI TO/TBKO B I'IepBbIVI pas. korga 610K BbINONHAETCA.

Ecnu B 6710Kke nporpaMMbl, BbiNoNHSAWLWecA B a-rate. ecTb k-rate onepartopbl, 3T onepaTopbl A4O/XHbI
OblTb BbINOJ/IHEHbI TONTBKO B I'IepBbIVI pas. Korga 610K BbINO/IHAETCH B kcyde.

8.6.6.6 While

<statement> -> while ( <expr>) { <block>}

While onepaTtop no3sonsieT 6710ky nporpamMmmbl 6bITb YC/IOBHO OL@HEHHbIM HECKO/IbKO pa3 B O4HOM YpPOBHe
nepegaun. BolpaxeHue, koTopoe TecTupyeTcs B while onepatope Ha3blBalOT BbIpaXeHUEM 3aLLUTbI.

YposeHb While onepatopa siBnsieTcsi ypoOBHEM BbIPaXEHUS 3aLUTHI.

He gonyctumo Ans 6n10ka nporpaMmbl, KOTopsiM ynpasnsieT while onepatop, cogepxaTb onepatopbl, KOTO-
pble paboTaloT Ha YpPOBHE, KPOME YPOBHS BblpaXeHus 3awmnTbl. He gonyctnmo gnsa no60ro 13 onepaTtopos B
6/10Ke NporpaMmbl, KOTOPbIM YNPaB/AT, COAEepPXaTb KOAbl Onepauumn, KoTopble BbIMOHAKTCA HAa YPOBHE, KpOMe
YPOBHS BblpaXeHUs 3alinTbl. BoipaxeHne 3awutbl 4O/MKHO 6bITb OAHO3HAYHLIM BblpaXeHnem. Hegonyctnumo
NS BblpaXXeHWA 3alnTbl cogepxatb 6a30Bble koAbl onepaymmu specialop.

While onepaTop A0/HKEH BbINOMHATLCS C/ie4yoUIUMM 06pa3om:

B kaxaoii nepegaye yepes onepatop, NPONCXOASALLEN HA pPaBHbIX YPOBHAX NPUCBOEHUS, AO/KHO 6biTb
OLEHEHO BblpaxeHue 3awuTbl. Ecnv BbipaXxeHne 3awWmnTbl B ONpeaesieHHol nepegade OLEHEHO B HEHY/eBOe
3HauyeHue, TO KaxAblii onepaTop B 3alUL,eHHOM 6/10Ke NporpamMmMbl J0/KEH GbITb OLLEHEH COr1acHO ONpeaeneH-
HbIM NMpaBuiam AN 3TOro onepartopa, 1 3aTeM BblpaXeHune 3allnTbl NnepeoueHnBakT, BbINO/IHAA nTepaunn, noka
BblpaXkKeHue 3alunThbl He OﬁHyﬂMTCH.

8.6.6.7 Instr

<statement> > instr <ident> (<expr list>);

Instronepatop N03BONAET MHCTPYMEHTa/IbHOMY UHCTAHLMPOBAaHNIO AUHAMUYECKMN cO3AaBaTb Apyrue NHCT-
PyMeHTallbHble MHCTaHUMNPOBaHUA ANA MeToan0B CUHTEeTUYecKom npou3BOANTENTbHOCTUN NN NepapXxmnyeckoro npen-
ctaBneHus. OH cocTouT U3 ngeHtucukatopa, obpatialoLw,erocs K UHCTPYMEHTY, onpefeneHHOMY B TEKYLLEM op-
KecTpe. 3a4epXKu, NPOAO/IKUTENBHOCTU 1 CNNCKA BbiPaXeHWI, onpeaensaowmux napaMmeTpbl MIHCTPYMEHTA Ha Ko-
T0pb|l7| CCblnalTCcA.

Ecnv uncno BbipaXeHWil B CMUCKE BbipaXeHus He ABa Uau 6onblie Yyem yncno pfields. npunsaTtoro uHetpy-
MEHTOM Ha KOTOprVI CChbl/laldTCA, TO 3TO CUHTAKCcu4veckas owmnbka. Ka>K,qoe BblpaXeHne B CNNCKe BblpaxXeHnsa
AO0J/KHO OblTb OAHO3Ha4YHbIM BblpaXXeHNeMm.
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YpoBeHb instronepartopa siBNSE€TCA yPOBHEM CaMOro 6bICTPOro BbIPAXEHNS B CMUCKE BbIPaXEHWSA WU yPOB-
HEM BblpaXeHus 3aLuTbl, UM YPOBEHEM KOfa onepayuu.

InstronepaTtop f0/1XeH BbINOMHATLCA ceaylowmnm obpa3om:

B kaxaoi nepefaye yepes onepartop, NPONCXoAALLLEN HA PABHbIX YPOBHSX NPUCBOEHUSA, OL,eHNBAETCS KaX-
[l0€e 13 BblpaXeHWii B CN1cKe BbIpaXeHns. HOBOe MHCTPYMEHTaIbHOe COBbITUE PerucTpupyeTcs B NaHUpOBLLMKE.
BpemMs HOBOro MHCTPYMEHTaIbHOr0 COBbITUSA ABNAETCA CYMMOI TeKyLLero BpeMeHn opkecTpa u BeIM4nHbI NepBo-
ro BblpaXeHWa B CNUCKE BblpaXeHUsa macltabupyemMoro TekyLwmnum rnobanbHbiM Temnom. MpoaomKMTeNbHOCTb
HOBOIO MHCTPYMEHTA/IbHOT0 COOLITUA ABNSIETCA 3HAYEHNEM BTOPOTO BbIPAXEHMWSA B CMUCKE BblpaXeHUs. 3HavyeHus
p noneii 4N HOBOrO MHCTPYMEHTANIbHOIO COObLITUA ABNAOTCA 3HAYEHNSAMMN OCTAOLNXCA BbIPpaXXEHUA B cnvucke
Bblpa)XXeHUA. Y 3HaYeHWii MepBbIX U BTOPbIX BblpaXeHWii ecTb MOAYNN YAapoB cyeTa, U OHU MacwTabupyloTcs
corsfiacHo hakTuyeckomy Temny opkecTpa.

WcknoyeHne NponMcxoauT, Korga sagepxka (nepsoe BbipaXeHune B CNUCKE BbIpaXeHWs) MeHbLUe, YeM Npo-
[OMKUTENBHOCTL Nepuoja ynpasneHnem opkectpa. B aTom cnyyae, MHCTpyMeHTabHOe cobbITUE He co3gaeTcs,
HO HOBOE MHCTPYMEHTa/lbHOEe MHCTaHLMpoBaHue 661710 cpasy co3gaHo. MNpoAo/mKUTEIbHOCTb HOBOTO MHCTAHLMPO-
BaHMA ABNAETCHA 3HAYEHNEM BTOPOrO BbIPaXKEHWNS B CMUCKE BbIPXKEHUSA, N 3HAYEHUS MHCTPYMEHTaNbHbIXP-Nonei
B HOBOM MHCT@HLMPOBaHNN yCTaHaBNMBAKOTCA B 3HAYEHNS OCTAIOLLUXCS BblPaXeHWIA.

B aToM cnyyae nepegava i-rate. nocpefcTBOM HOBOIO MHCTAHLMPOBaHNSA MHCTPYMEHTA A0/KHA BbIMOMHATb-
CSl HEMOCPEACTBEHHO NOC/E ero co3faHuns, npexee. YeM BbINOMHAKOTCA onepaTopbl 0T 6,10Kka NporpaMmsbl, cogep-
Xauero instronepatop. /llo6ble U3MEHEHUS B rN106a/bHbIE MEPEMEHHbIE i-rate. cAenaHHbIe B HOBOM 3K3eMnisipe
BO Bpems nepefauu i-rate, He npusHaTcs B 3ToM nHcTpymeHTe (“caller") (nepeMeHHble i-rate. MnopTUpoBaHHbIe
13 rnobanbHOro KOHTEKCTa, yCTaHaB/IMBaKOTCA TO/IbKO BO BpEMSA nepegayn uHnunannsaLmm Kaxaoro aksemnnapa
N HUKOTja He N3MEHAITCA No3Xe).

Y AMHamMuuyecku cos3faBaemMoro WHCTpymMeHTa ecTb goctyn k MIDlctrl (8.6.8.3), MIDItouch (8.6.8.10),
MIDIbend (8.6.8.11). channel (8.6.8.12) npreset(8.6.8.13) cTaH4apTHOMY UMEHMU €0 NpejLlecTBeHHMKA. AnHa-
MUYeCcK/ co3aBaeMblii UHCTPYMEHT He MaHupyeTCs 419 3aBeplUeHns, Korga npealwecTBeHHNK by aeT 3aBepLueH
noa ynpasnexnvem MIDI.

8.6.6.8 Output

<statement> «> output ( <expr list>);

Output onepaTop co3gaeT ayAnOoBbIXO U3 UHCTPYMEHTA. DTOT BbIBOJ HE CTAHOBUTCHA NpeBpalleHHbIM
HenocpefCTBEHHO B 3BYK, a cKopee bydepusyetcsa Ha O4HOW nnan 6onee WNHaxX, 0CHOBAHHbIX MO MHCTPYKLUAM
[laHHbIX B OMepartopax route uny Ha crneuunanbHoi WnHe output_bus no ymonuyaHuio. Eciv Tekyliee NHCTPYMEH-
Ta/lbHOe MHCTaHLUpoBaHne sABAsieTCa senc/onepaTopoM. CChiNawWMCcs Ha cneunanbHyo WnHy output_bus. To
BbIBOJ, TEKYLEro MHCTaHLWPOBaHUA CyMMUPYET ero Tak. 4Tob6bl output Mor 6bITb NpeBpaLleH HenocpecTBEHHO
B 3BYK.

CnunCcoK BblpaXeHNs AOKEH coAepxaTb N0 KpaiHel Mepe 04HO BbipaxXeHue.

YposHeM outputonepartopa sasnaeTca a-rate.

Bce onepartopbl OpkecTpa, KOTOpbIE CCbINATCA Ha LWMHY outbus, nnn mapwpyTM3npyoTCs No yMon4YaHuio
K cneunanbHoli WnHe output_bus. 6yayT MMeTb COBMECTUMOE YAC0 NapaMeTpoB BbipaXkeHus, npeAcTaBnstole-
ro kaHasnbl BbiBoAa. "COBMECTUMbI/A" 03Ha4YaeT 4YTo. ecnm outputana onpefeneHHON WKHbI 60MbLle, YeM OAWH
napameTp BblpaXeHus, TO y BCeX Apyrux output Ha aTy WKHY AO/KHO 6bITh TO Xe camoe YUC/0 napameTpoB
BblpaXXEHUSA UK TONbKO OAUH NapameTp BblpaXeHus. Yncno kaHanoB cneunanbHoOi WuHsbl output_bus gomkxHo
6bITb TEM XE CaMbIM, Kak napaMeTpy rnobasnbHoil nepemMeHHoi outchannels n output, ucnonb3yemoe NHCTPYMeH-
TaMmu. 1 6yaeT COBMECTUMbIM C 3TUM YMC/IOM KaHas10B.

Output onepaTop BbINONHAETCA CNegyowmnm o6pa3om:

B kaxgom k-rate npoxoasT yepes BbIXogHO 6ydiep ¢ UNC/IOM KaHas10B, onpefesieHHbIX npaBuiamu B 7.3.3.5.2,
4YTOObI O6HYNUTH 3HaYEHUA. Kax bl ypOBEHb NPOXOAUT Yepes3 onepartop, 1 napameTpbl BbIpaXeHUS f0/KHbI OblTb
oueHeHbl. 3HauYeHns napamMeTpa BblpaXeHUsa fO/MKHbI ObiTb NOMELLEeHbl B BbIXOAHON 6ychep. Ecnu 3HauyeHne y
outputonepatopa 6yfet 60/blle, HeM O HO BblpaXeHWe napameTpa, To 3Ha4YeHne Kaxoro napamerpa fo/KHO
6bITb 406ABNEHO K TEKYLLEMY 3HAYEHNIO BbIXOAHOro 6ydepa B COOTBETCTBYOLWEM KaHane. Ecnuy outputonepa-
Topa 6yAeT TONbKO OfHO BblpaxXeHue napameTpa, TO 3HaYeHUe 3TOr0 BblpaXeHUs LO/KHO 6biTb J06ABNEHO K
TekyliemMy 3Ha4YeHno BbIXOAHOTO 6ydhepa B Kax40oM KaHane.

MapamMeTpbl BblpaxeHUs outputonepaTtopa MOryT 6bITb OL,eHEeHbl MacCUBOM, B KOTOPOM OTOGpaxeHue, onu-
caHHoe B npefblaylem ab3ale, He OT BbIpaXeHWid, 4Tobbl bydepn3oBaTb KaHasbl, & OT KAHAN0B 3HAYEHNA Maccu-
Ba. YTOObI BydhepnsoBaTb kaHabl.

Kaxpablii ypOBEHb NPOXOAUNT Yepes UHCTPYMeHTalbHOe MHCTaHLUpoBaHve BO BpeMs, onpeaesnieHHoe opkec-
TPpOM. 3HayeHunA B BbIXOAHOM 6ydhepe f0/1KHbI ObITb ,06aB/1EHbI KAHANOM K TEKYLLLEMY 3HAYEHUIO LWNHbLI UN LLUWH.
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Ha KOTOpble CCblNaeTCcs BbIpaXXeHMe route nnm BolpaxeHuns, Ha KOTOPbIe TakKXe CCbl/TaeTCsl 3TOT MHCTPYMEHT. Ecun
He 6yAeT onepaTtopoB route, TO 3HAYEeHWs B BbIXOAHOM Oydepe AO/MKHbI OblTb A06AB/IEHHbI KaHa/OM K
TeKyLLeMy 3HaYeHUIo crneLunanbHO WnHbl output_bus. Ecnun 3To MHCTPYMEHTalbHOe MHCTaHLMpoBaHue, co3ga-
BaeMoe CCbI/IKOI Ha cneluanbHylo WiKHY output_bus B send onepaTope, To 3HaYeHWs B BbIXOAHOM Byhepe aBNnsi-
I0TCA BbIBOJOM OpKecTpa.

8.6.6.9 Spatialize

<statement>-> spatialize (<expr list>):

Spatialize onepaTop no3BossAET NHCTPYMEHTaM NPOMN3BOAUTL 3BYK Spatialised, ncnosb3ys HeHopMaTUBHbIE
MeTOo/Abl, KOTOPblE 3aBUCAT OT peanmnsayun.

CnUCOK BbIpaXeHWs [LO/IKEH CofepXaTb YeTbipe BblpaxeHus. BTopoe, TpeTbe U YeTBEPTOE HE J0/MKHbI ObITb
YPOBEHEM BblpaXeHusi. MepBoe BbipaxeHne npeacTaBnaseT ayanocurian spatialised. Bropoe, asumyT (yron), u3s
KOTOpPOro UCXOAUT 3BYK, N3MepsieTCcsl B pajnaHax no 4acoBoii cTpesike oT 0 HeNMocpeACcTBEHHO Nepegj cayware-
nem. TpeTbe, yron BO3BbILEHUS, OTKyAa UCXOAUT 3BYK, U3MepsieTcsa B paanaHax BBepx 0T O Ha ropn3oHTasibHOM
MecTe cnywaTtens. YeTBepToe, paccTosiHMe OT UCTOYHMKA 3BYKa, MU3MepsAeTcs B MeTpax OT No3uuun ciywartens.
Ka)K,qoe N3 3TUX veTbipex Bblpa)KeH!/II7I AOJIXHO ObITb OAHO3HaYHbIM.

YpoBeHb spatialize onepatopa siBnsietcs a-rate.

Spatialize onepaTtop f0MXeH BbINOMHATLCSA CEeAYOWUM 06pa3oMm:

B KaXX4O0M YPOBEHb NPOXOAUT Yepe3 NHCTPYMEHT, BblpaXeHNA B CNUCKE BblpaXXeHUA 40/TKHbI ObITb oueHe-
Hbl. 3BYKOBOW CUTHaN B NEPBOM BbIpaXeHUN fO/IKeH 6biTb NPefCTaB/eH cnywaTento, kak ecnv 6bl OH ucxoaun ot
a3nMyTa, NOBbILIEHUS, U PACCTOSIHUSA, JaHHbIX BO BTOPbIX, TPETbUX M YETBEPTLIX BblpaXeHnax. Hukakne Hopma-
TUBHblEe TPE6OBaHNS He pacnpoCTpaHsaTCA Ha 3Ty spatialisation BO3MOXHOCTb.

3ByK, Npou3Be/ieHHbI Yepes spatialize onepatop, npespaliaeTcs HeNnocpeAcTBEHHO B BbIBOJ OpKecTpa.
Ha 3T0 He A0MXHbI BAMATH MapLIpyTU3aLmm WUHbl UK AanbHelillee MaHUnynMpoBaHue B npeaenax opkecTpa.
Ecnu spatialize mHorokpaTHo noBTOpsitOTCS B Npefenax OpkecTpa, TO Pas/iMyHble 3BYKW AOJIKHbI ObiTh CMeLLaHbl
yepes npocToe cymmupoBaHue nocse spatialisation. Ecnu 3Byk spatialised n non-spatialised 6ynet nponssegeH
B pejenax opkecTpa, TO BbIBOA BCero 3Byka non-spatialised gonxeH 6biTb cMellaH Yepe3 NPocToe CyMMUpo-
BaHMe C pa3/IMyHbIMM 3ByKaMu spatialised. UTo6bl BKIHOUMTbL 3TO CMeLLIMBaHME 3BYKa, NPOM3BEAEHHOTO Yepes
Kax/blii spatialize onepatop, KONMYECTBO KaHANOB AO/IKHO 6bITb PABHO r106a/bHOMY YMC/Yy KaHAOB BbiBOAA
opkecTpa.

8.6.6.10 Outbus

<statement>-> outbus (<ident>. <exprlist>):

Outbus onepaTtop no3BonseT UHCTPYMEHTaM NoMeLLaTb ANHAMUYECKN pacyeTHbIe CUrHasbl B WiHLIL. Mapa-
MeTp naeHTUMKaTopa A0KEH 06PaTUTLCS K MMEHM LVHBI, ONpeAeNieHHol ¢ noMolybio send onepaTtopa B /10-
6anbHOM 6/10Ke.

ECNun HeT HUKaKNX BbIPAXEHUI B CNNCKe BbIpaXEHWs, UNKN ecnin uaeHTUudmnkaTop He obpallaeTtcs K WUHe,
onpefeneHHoli B rno6anbHoM 6510ke € NoMolbio send onepaTopa, To 3TO CMHTaKcMyeckas owwn6bka. Yucno Beipa-
XEHWUIA B cnucke BblpaXXeHna AO0/DKHO 6bITb COBMECTUMO C ApyrmMmmn onepartopamMmu, CCbilalOWLMMUCA Ha 3TY Xe
LUNHY.

YpoBeHb outbus onepatopa aBnsietca a-rate.

Outbus onepaTtop A0/KEH BbINOJIHATLCS CeyLW MM 06pasoMm:

Kaxablli ypoBeHb MPOXOAUT Yepes onepartop, CNNCOK BblIPaXeHUs f0/KeH 6biTb OLeHeH. 3HayeHns Bblpa-
XEHUS [O/MKHbI 6bITb 06ABNEHbI K TEKYLLLEMY 3HAYEHWIO LWWHBI, HA KOTOPYIO ccbinatoTcsa. Ecnn 6yaeT 6onblue,
4YeM O HO BblpaXKeHne B CMNCKEe BblpaXeHUs, TO KaXA0e 3HaYeHNe BbIPaXeHNs J0/HKHO ObiTb 406aBNE€HO KCOOT-
BETCTBYHOLWEeMY KaHay WWHbI, Ha KOTOPYIO CCbl/1aloTCA. Ecnn 6y,ﬂ'8T TO/1IbKO O4HO BblpaXxeHne B CCKe Bblipaxe-
HWA. TO 3HAYEHUE BblpaXXeHUst LOMMKHO 6biTh J,06aBNEHO K KAXAOMY KaHany WWHbI, HA KOTOPYIO cCblnatoTcs.

BbipaxeHns B CMUCKE BbipaXeHNs MOTYT ObITb OLLleHEeHbl MacCBOM.

Outbus onepaTop He A0/1XEH UCMO/Ib30BaTLCS B UHCTPYMEHTE, KOTOPLIN sBNsieTcs Lenblo send onepaTopa,
CCbINIAKLLErOCA Ha cneyvanbHy WUHY output_bus.

8.6.6.11 Extend

<statement>-> extend (<expr>);

Extend onepaTtop no3BossieT MHCTPYMEHTA/IbHOMY MHCTAHLUUPOBAHUIO MHAMUNYECKN YAUHATL CBOIO NPO-
[OMKNTENBHOCTD.

MapameTp BbipaXeHUsi He AO/KEH GbITb ypOBHEM. BbipaxKeHue [0/HKHO ObiTb Of4HO3HAUHbIM.

YpoBeHb oxtendonepartopa ABAsSeTCA yPOBHEM NapaMeTpa BblpaxkeHUs.

Extend onepaTtop f0/KeH BbINOMHATLCA CefylowmmM o6pasom.
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Kaxblii NpoXxoauT Yyepes onepaTop Ha 04HOM YPOBHE C YPOBHEM ofepaTopa, BbipaXeHne A0/KHO 6biTh
OLUEeHeHO. npo,qol'l)KMTel'leOCTb WHCTPYMEHTa/IbHOI0 MHCTaAHUMNPOBaHNA [ 0JTXXKHA ObITb pacwnpeHa KonnyecTtsom
BpeMeHU, B CeKyHaax, aHHbIX 3HA4YeHNEM BblpaXKeHus.

Extend onepaTtop He A0/mMKeH BbINOMHATLCA B UHCTPYMEHTE, KOTOPbI/ co3gaeTcs kak pesynbtat sendonepa-
Topa. cchiNalwerocs Ha cneyunanbHyto WuHy output_bus.

Korga extend onepatop BbI30BYT, CTaHAAPTHOE nMsa dUrfo/IXHO 6biTh 0GHOB/IEHO, UTO6bLI OTPa3UThL HOBYIO
NpPoAOMKMTENBHOCTb. To ecTb dur: =dur + X. rge X iBAsieTcsA 3HaYeHWeM BblipaXeHusa napamMeTpa.

8.6.6.12 Turnoff

<statement> -> turnoff:

TurnoffonepaTop No3BonsieT UHCTPYMEHTa/IbHOMY MHCTAHLMPOBaHWIO AMHAMUYECKN 3aBepLLNTL cebsl.

Yposenb turnoffonepatopa asnsetcs k-rate.

TurnoffonepaTtop f0MKeH BbINOMHATLCA C/ieAyoL MM 06pa3om.

Korpga turnoffonepatop gocturHeT k-rate. MHCTpyMeHTabHbI/i 3K3eMMN/ISp 3aBepLINTCS NOoc/e ceayoLero
k-rate. To ecTb, ecnv Tekyliee BpeMsi opkecTpa 6yaeT M K Npofo/KMTENbHOCTL Nepejayn, To UHCTPYMEHTa lb-
HOe MHCTaHLUMpOBaHNe 3aBepLINTCSA BO BpeMs T+K.

TurnoffonepaTtop He gomkeH 06HOBNATL A/-cTaHAapTHOE UMS.

TurnoffonepaTtop He f0/XEH BbINOMHATLCA B MHCTPYMEHTA/IbHOM 3K3eMMisipe, KOTopblii co3gaeTcs Kak
pe3ynbTat send onepaTtopa, CchiNaloLLerocs Ha cneyumanbHyo WKHY output_bus.

MpumeuyaHune — turnoff cpasy He yHUUTOXAET MHCTAHUMPOBaHWE. VHCTaHLMpOBaHME BbINOMHAETCS AN151 elle
O[HOI Mepefiaun OpKECTPa, YTO6bI MO3BOMNTL MHCTPYMEHTa/ILHOMY BpeMeHU uccnefoBath released nepemeHHyto.

8.6.7 BblpaxeHus

8.6.7.1 CuHTakcuyeckasa oopma

<expr>-> <ident>

<expr>-> <number>

<expr>-> <int>

<expr>-> <ident> [<BXpr>]

<expr>-> <ident> (<exprtist>)

<expr>-> <ident> [<oxpr>] (<exprlist >)

<expr>-> <expr>7? <expr>: <expr>

<expr>-> <expr> <blnop> <expr>

<expr>->! <expr>

<expr>-> - <oxpr>

<expr>-> (<expr>)

<expr>->sasbf (<exprlist >);

<binop>-> +

<binop>-> -

<binop>-> *

<binop>->/

<binop>-> —

<binop>-» =

<binop>-> <=

<binop>->! =

<binop>->>

<binop>-> <

<binop>-> &&

<binop>-> ||

BbipaxeHue MOXeT NPUHATL OfHY N3 HECKONbKMX hOpM. Y KaxAoi (hopMbl eCTb ABa YPOBHSA CEMAaHTUKH,
KOTOpble ONUCbIBAKOT YPOBEHb BbIPAXEHUSA C TOUKW 3pEHUS YPOBHE NoABbIpaXeHUiA, N OLLleHMBAIOT CEMaHTUKY,
KOTOPYI0 ONUCHIBAKOT 3HAYEHWS BbIPaXEHNS CTOUKN 3PeHNSA 3HAUEHWI NOABbIPAXEHWA.

8 6.7.2 CBoiicTBa BblpaxeHui

Kaxfoe BblpaxeHne KoHLeNnTyasbHO MapkupyeTcs ABYMsl CBOWCTBaAMMW: €0 YPOBEM W LUMPUHONI. YPOBEHb
BblpaXXEHUS onpejenseT, Kak 6bICTPO 3HAYEHME 3TOT0 BbIPAXEHNA MO0 6bl U3MeHNTbCA. LnprHa BbipaxeHus
onpeaensdeT, CKOMIbKO KaHaMN0B 3ByKa Unu Apyrnx aaHHbIX NpeacTtaBnAaeTca BblpaXkeHnem. B KaXaom Tune Bblpa-
XXEHWSA YyPOBEHb 1 LIMPUHA BblpaXeHNa 3aBUCAT OT TUNa BbIPaXeHWSA 1 BO3MOXHO YPOBHS U WMPUHbI KOMNOHEHT-
HbIX NOABbIPaXKEHNIA.
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8.6.7.3 iageHTndmkatop

<expr> -> <ident>

BblpaxeHune ngeHtudukaropa o6o3HavyaeT MeCTo XpaHeHUs UaK MecTo, KOTOPOe COAEPXUT 3HaUYeHNs, co-
XpaHeHHble B NaMATU. Henb3a ccblNatbes Ha NAeHTUdUKaTop, KOTOPbIA He NOABIAETCA B SIOKaSIbHOM UHCTPYMEH-
Te WM KOHTEKCTe Kofa onepauun.

YpoBeHb BbipaXeHus ngeHTudmnkatopa sBasgeTcs TUNOM YPOBHS, B KOTOPOM nAeHTudmkaTop 6bia1 06bABEH,
NN HEABHO 06BABNAETCSA B C/lyyae CTaHAapTHbIX UMEH.

YpoBeHb table ngeHTudgmkaropa i-rate.

Ecnv ngeHtndukatop 0603HaveH e JUHUYHbIM UMEHEM (TO eCTb He ABNSEeTCA TMNOM MaccuBa), To 3HaYeHne
BblpaXeHUs ngeHTudmnkaTopa ABAseTCA 3Ha4eHNeM, COXPaHeHHbIM B MaMATH, CBA3aHHOM C 3TUM uaeHTudmkaro-
pOM B TeKyLeM KOHTeKCTe, U WMpUHa BblipaXeHunsa pasHa 1.

Ecnv nageHtudrkatop o603HayeH MMeHeM MaccuBa, TO 3HaYeHue BblpaXeHunsa ngeHTndukaTopa asasetcs
ynopsAoYeHHol nocnefoBaTe/ibHOCTbIO 3HAYEHWIA, COXPaHEHHbIX B MAMATU U CBA3AHHbIX C UAEHTU(MUKaTOPOM B
TeKylleM KOHTEKCTe, 1 WPpUHa BblpaXeHna SBASAETCA WNPUHOI MaccuBa.

Ecnv ngentndukatop o603HaueH Tabauue, To 3Ha4YeHne BbIpaxeHna ngeHtudukaTopa aBIsaeTCs CCblIKOM
Ha Tabnuuy c uMeHeM. Y TabnnyHoi ccblnky wupuHa 1.

8 6.7.4 lNocToAHHaA BENMYNHA

<BXpr>-><number>

<oxpr>-> <int>

BblpaxkeHne NoCTOAHHO Be/IMYMHbI 0603HaYaeTCA O4HUM YNC/IOM.

YpOBEHb BbIpaXeHWs MOCTOSHHON BeNINYMHBI i-rate.

LUnprHa BblpaXeHUst NOCTOSIHHOM BENNYUHbI paBHa 1.

3HayeHne NOCTOAHHOIO BblpaXXeHUA ABNAETCA 3HAYEHNMEM YMCna, 0603HAUYEHHOIO KOHCTaHTON. 3HaveHne
NMOCTOSIHHOTO BbIPaXEHUs BCerja ABAseTCcs 3Ha4YeHeM C NiasarLleii TOUKOA.

8 6.7.5 Ccblfika Maccmsa

<BXpr> -><ident> [<BXpr>]

CcbI/IOYHOE BbIpaXeHNe Maccusa no3BosseT caenartb Bbi6Op 04HOT0 3HAYEHNSA U3 HECKOIbKNX 3HAYEH WA
maccuBa. MigeHTucukatop Maccusa B CUHTaKCUCE Ha3blBalOT MMEHEM MaccuBa, a BblpaXeHne — WHAEKCHbIM
BblpaXeHnem. HefonycTumMo UCNonb30BaTh MAEHTUMUKATOP B CCbI/IKE MaccuBa, koTopas He 06bsBNIeHa B N10-
Ka/IbHOM UHCTPYMEHTE W/IM KOHTEKCTe Kofa onepaLun Maccusa, Uim ABHO He onpejesieHbl Kak OLeHeHHoe Maccu-
BOM CTaHjapTHOe ums nnu TabamyHas kapTa.

Y MHA,EeKCHOro BblpaXeHuns WupuHa pasHa 1.

YpOBEeHb CCbIIOYHOIO BbipaXXeHNA MaccuBa AB/AETCA YyPOBHEM UMEHN MaccuBa, Ui ypoBeHEM UHAEKCHO-
ro BblpaxeHus.

LLinpuHa ccblIOYHOTO BblpaXeHns maccmea pasHa 1.

Ecnn maccuB, Ha KOTOpbIi CCblNaloTCs, ABAETCA MAacCMBOM, OLEHEHHbIM CUTHa/IbHOW NepeMeHHOo, To
3HaYyeHne CCbIJIOYHOTO BblpaXEHNA MaccuBa SIBASIETCA 3HAYeHNeM TOro 3/leMeHTa noc/ef0BaTeIbHOCTM 3HaYe-
HWUIi B NamMATV MaccuBa, COOTBETCTBYIOLLEro 3HaYEHNI0 BbipaXeHUs nHaekcauum, rae aneMmeHT 0 cooTBeTcTByeT
nepBoMY 3Ha4YeHuIo B NoCe0BaTeIbHOCTUA. DTO — OLWNOKA BPEMEHM BbINOSIHEHUSA, EC/IN 3HAYEHWNE BbIPaXeHUs
nHAekcauun meHbLie 0. paBHO uan 6onblie, YemM 06bSBNEHHbIV pasmep MaccuBa. Ecnu BbipaxeHue nHgekcaumm
He fABNsieTCA LeNblM YNC/IOM, TO OHO OKPYrsieTcst K camoMy 6/1M3KOMY Lie/1IoMYy YnCny.

Ecnu maccuB, Ha KOTOpbIV ceblialoTcs, ABNsieTCs Tab/IMYHOM KapToid, TO 3HaYeHVe CCbIJIOYHOTO BblpaXeHNs
mMaccuBa SiB/IAETCS CCbIIKOW Ha TOT 3/1eMeHT nocnefosaTe/IbHOCTUN Tab/nL, COOTBETCTBYIOLLUX 3HAUYEHWNIO UHAEK-
CHOrO BblpaxKeHus, rae anemeHT 0 cooTBeTCTBYeT Nepsoli Tabnuue B nocaefoBaTelbHOCTU. 3To — ownbka Bpe-
MeHW BbINOJIHEHUSA, EC/IN 3HAYEHWNE BblpaXKEHNA MHAEKCaLMn — MeHbLe Yyem 0. paBHO Uau 60/blie, 4em 06bAB-
NeHHbI pasmep TabnnyHoi KapTbl. ECnu BbipaXeHne nHaekcaLnm He ABASEeTCS LesbiM YACTIOM, TO OHO OKpYraseT-
€A KcamoMy 6/1M3KOMY LieN1IoMy unciy. TabimuHble CCbI/IKU MOTYT MOSABUTLCSA TOIbKO B KOAAX Onepauuu.

8.6.7.6 BbI30B KOfa onepauun

<expr>-> <Jdent> (<exprlist>)

BblpaxkeHune Bbi30Ba kofa onepayum No3BosieT NCnosib3oBaHne 06paboTkn PYHKLUMOHANBHOCTU, UHKaMCY-
nuposaslueli B npejenax koga onepayuu.

NaeHTudrkaTop HasbiBalOT UMEHEM Kofa onepayun, U BbipaxeHune nepevncnseTt hakTuyeckme napameTpsl
BblpaXXeHUs Bbi30Ba Koja onepauuv. HefonycTumo ncnonb3osaTb MAEHTUMNKATOP, KOTOPbLIN He ABAsSeTCA nMe-
HeM 6a30BOro Koja onepauun n He IBNAETCSA UMEHeM, OonpeeneHHbIM Nosib3oBatenemM koga onepauyuun. Ans
onpefjensieMblix Nosb3oBaresieM KoJ0B onepauun YNCo pakTuiecknx napameTpoB A0/HKHO 6bITb TAKUM Xe. Kak
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yncno hopmMasnbHbiX NapaMeTpoB B onpejeneHnn koga onepauun. ins 6a3oBbix KOLOB onepauun 6e3 nepeMeH-
HbIX CMMCKOB NapamMeTpoB, YNC/0 pakTnyeckn Tpebyembix napameTpoB M3MEHSIeTCA OT Kofa onepawuuy 4o koga
onepauun. Ecnu onpegeneHHslil hopmanbHbIii napameTp B onpejesieHnun koga onepauumn 6yaeT MaccuBom, To
COOTBETCTBYIOLLMIA hakTMUeCKUii napameTp f0/KeH 6biTb BBEEHHbIM MaCCMBOM BblpaXeHneM paBHO LUMPUHDI.
Ecnu onpegeneHHblii hopManbHbiii napaMeTp B onpeaenieHnmn Koga onepauun 6yaet Tabnuueid, To COOTBETCTBY>0-
Wnii hakTuyeckuii napameTp f0/HKEH 6bITb TAG/IMYHON CCbINKONA.

Ecnu onpefeneHHblii hopManbHblii napaMeTp B onpejeneHun koga onepauny 6yaeT Ha onpefeieHHOM
YPOBHe, TO COOTBETCTBYHOLLEe hakTNUeckoe BbipaxXeHne napaMmeTpa HO J0/KHO 6biTh Ha 60/1€€ BbICOKOM YPOBHE.

LnpuHa BbipaxeHUsi BbI30Ba Kofa onepawlum ABAsieTcs YNC/IoM KaHanoB, o6ecneyeHHbIX onepaTtopamu
return B 6;10ke Kofa onepauuu.

[nsa Bbi3oBa 6a30BbIX KOAOB ONepaLnn, 3T0 — CMHTaKcUyeckas ownbka, ecim Kkakon-nnbo us cnepyoLmx
onepaTopoB NPUMEHSAETCS:

- hakTuyecknx napaMmeTpoB B o6palleHnn Kofa onepauun MeHblle, YemM Heo6Xo4MMbIX (hopMasibHble napa-
MeTpbl:

- thakTMyecknx napaMmeTpoB B 06palleHnmn koga onepauum 6onblie, 4eM Heo6XoANMbIE U LONONHUTENbHbIE
chopmasnbHble NnapaMeTpbl, M ONpeAeneHre koga onepauum He BKAOYaeT varargs"...' MyHKT;

-onpegeneHHoe hakTuyeckoe BbipaxeHune napameTpa umeeT 60/1ee BbICOKUIA YPOBEHb, YEM COOTBETCTBYXb
WMi1 popManbHbIli napaMeTp, Unu Yem varargs hopMasnbHblil napameTp, ec/iv 3TO - KOPPECNoHAeHUMS.

- onpefeneHHoe hakTnyeckoe BbipaxeHve napameTpa He iBAsieTCA eANHUYHbIM, N He ABAsieTcs Tabiny-
HbIM. KOra COOTBETCTBYIOLL NI hopmanbHbIi napameTp onpegenset TabnuLy.

KOHTEKCT Bbl30Ba Koja onepaluu orpaHuumBaeTcs 6Go/blue, YeM Apyrve BbipaxeHusi. B npegenax 6noka
c onepatopom 3awuTsl (if, else unm B while) y Bbi3oBOB kofa onepauuyn He JOMKHO 6biTb YPOBHS HUXE YEM
YypOBeHb BbIpaxXeHus 3awmnTbl. Bbi30B KOga onepauuu c onpefeneHHbIM UMEHEM He A0/HKEeH NMPOUCXOAUTL HU
B npegenax 610ka Koga onpegeneHuns aToro Koga onepauun, H1 B npegenax 6/10K0B Kofa HU OAHOr0 U3 KOA0B
onepayum, BbI3BaHHbIX 3TVM KOAOM onepaluun, HA OAHUM U3 KOAOB onepauuun, Bbi3BAHHbIX UMU. U T.4. Takum
o6pa3om, 3anpeLalnTca PeKypCrBHbIE U B3aUMHO PEKYPCUBHbIE KOAbl Onepayuu.

Ecnu kopcode BbI30B kofa onepauuy npoucxoaunT B BbipaXkeHUn, KOTopoe paboTaeT B a-rate. B nepsblii pas.
Korfa 3To BblpaxeHue BbINOJIHSETCS B K Luk/ie kofda onepauuun, kopcode Bbi3biBalT Noc/ie CEMaHTUKW, ONUCaH-
HOli B 3TOM nognyHkTe. [1na Bcex NocneayLinx oLeHoK BblpaXeHrsi B TOM e CaMOM K Liuk/1e He BbINoHseTcs
kopcode. BmMecTo 3TOro McxofHoe 3HauyeHne OT NepPBOro BbIMOSIHEHUSA NCMNOMb3YeTCs B OLEHKE BblpaXeHus.

Ecnniopcode BbI30B kofga onepauuy NPOUCXOAUT B BbIpaXeHUU, KoTopoe paboTaet B a-rate unum k-rate.
B NepBblii pas. Korga kog onepayumn BbINOSHAET 3TO BblpaXeHue, iopcode Bbi3biBAKOT NOC/E€ CEMAHTUKM, ONUCAH-
HOI1 B 3TOM MOAMYHKTe. [l BCEX NOCNEAYIOLNX OLEHOK BbIPAXEHUS HE BbINOJIHSieTCs iopcode. a BMecTo 3Toro
MCXOfHOE 3Ha4YeHne 0T NepPBOrO BbIMO/THEHWNS UCMO/b3YeTCA B OLleHKe BblpaXKeHUs.

Ecnu specialop Bbi30B kofa onepawm NpoucxoauT B BbIpaXeHuU, KoTopoe paboTaeT B a-rate. cemaHTuka
K-rate specialop Bbi3oBa koga onepauuu criefyeT no npasunam Asns Bbi3oBos kopcode. B To BpeMsi Korja cemaH-
Tuka a-rate specialop Bbi3oBa kofa onepawuum NPOUCXOANT B KXKAO0M LUKNE.

YT06bl BLIYNCINTL 3HAYEHME BbIPAXEHUS BbI30BA KOAA OnepaLuu, CCblalLWwerocs Ha onpesensiemslii NonbL3o-
BaTesneM Koj onepauuu Ha onpefesieHHOM YpPOBHe, 3HaYeHUs PakTUYeCcKoro BbipaXXeHus napaMmeTpa fO/KHbI
6bITb BbIUMC/IEHbI B NOPSAKE UX MOSB/IEHNS B CMUCKE BblpaXeHUs. 3HayeHuns hopmMasbHbIX NapaMeTpoB B npeje-
nax KOHTeKcTa koa onepauuy o/mMKHbl 6bITb YCTAHOBEHbI B 3HAYEHUSA COOTBETCTBYIOLLMX (haKTUUECKUX Bblpaxe-
Huii napameTpa. Ecnv 370 6yeT nepBbiM BbipaXXeHWeM Bbi30Ba Kofa onepauum, CCbiNaloLWnMCs Ha 3TOT KOHTEKCT
Koga onepawuu, To MeCTO /151 XpaHeHMs Kofa onepaunm f0/KHO Co34aBaTbCsl Tak. UTOObl COXPaHWTb SI0KabHble
CUTHaNbHbIE MepeMeHHble 1 3ByKOBble TabnuLbl. Nllobble rno6anbHble NepeMeHHble, UMNOPTUPOBAaHHbIE KOAOM
onepayuu Ha 3TOM YPOBHeE, J0/DKHbI ObITb CKOMMPOBAaHbI B MECTO A1 XpaHeHUs koda onepauuun. brok onepaTtopa
KoAa onepawum fo/MKeH BbINOMHATLCA N0 AeCTBYOWEeMY 3Ha4YeHn0. 3HauyeHne BbipaXeHns BbI30Ba Koja onepa-
Luu siBNsieTCA 3HaYeHneM NepBoro onepaTopa return, C KOTOpPbIM BCTPeYalTCA BbINOHAA KO onepauumn. 3Have-
HMe BblpaXeHWsa BbI30Ba koga onepayymm MoxeT 6biTb OLLEHOHO MaccuBoM. [ocsie BbINOSIHEHMSA KOZa onepayum
no6bble rnobanbHble NepemMeHHble, 3KCNOPTMPYeMble KOAOM OnepaLun, A0/KHbI 6biTb CKONMPOBaHLI B rnobanbHoe
MEeCTO A9 XPaHEHMS.

Ecnv onpegeneHHoe chakTMyeckoe BbipaxkeHne napamMeTpa B BbIpaXeHWN Bbi30Ba Koga onepawmmn sBnseTcs
NAEHTUUKATOPOM UK CCbITIOYHBIM MACCUBOM BbIP@XEHNS, TO 3TOT NapameTp ABASeTCsA CCbI/IOYHbIM NapameT-
poM B 3TOM o6palyeHun koga onepauun. Korga 6,10k onepatopa koga onepauny 6yaeT BbINOHEH, 3aK0UYNTENb-
Hoe 3HayeHuMe (OPMasbHOTO NapaMeTpa, CBSA3aHHOTO C 3TUM (PakTUUEeCKUM napaMeTpoMm, AOJ/DKHO 6biTb
CKOMMPOBAHO B NepeMeHHoe 3HaueHne, 0603HauYeHHOe NAEHTU(NKATOPOM WM CCbIIKOW MaccKBa, ecnu napameTp
He fABNAeTCA CTaHAaPTHbIM MMEHEM, KOTOPOe He MOXET UCnob3oBaThes B kayecTse lvalue. 3ta moandukaymsa
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[o/XHa Npou3oiiTu cpaldy nocse 3aBeplleHne 6/10ka onepaTopa, U Npexse YeM AenatTcs Apyrue BblYUCIEHNS.
EAVHWYHOE 3HaUYeHMe 1 BbipaXeHne 3HaYeHUss MaccuBa MOryT 6bITb CCbIZIOYHbIMUY NapameTpamun. Ecnv oueHeH-
HOE MaccuBOM BblpaxeHue 6yeT UCNOob30BaTbCs, TO CBA3aHHbI (DOpMasibHbI/ NapameTp A40/IXeH 6blTb Maccu-
BOM TOli XXe caMoli AINHbI.

YT06bl BbIUMC/INTL 3HAYEHME BbIPAXEHUs1 BbI30Ba kofa onepaluu, cchbifalolerocs Ha Ko onepanum Ha
onpeaeneHHOM ypoBHe, 3HaYeHus1 hakTUueCcknx BbipaXKeHuii napameTpa A0/KHbI GbITb BbIYMCIEHbI B MOPAAKE NX
NnosiB/IEHNS B CNIUCKE BblpaxeHus. icxogHoe 3HavyeHre 6a30B0Oro kofa onepayuy AO/TKHO 6bITb BbIYMC/IEHO CO-
rnacHo npasunam Ansa onpefeneHHoro koga onepayuun. Ecnv yposeHb hopmManbHOro napameTpa Huxe, 4eM ypo-
BEeHb KoJla onepawuu, To NPUMEHSIIOT cnegytole npasmna:

- B Kofie onepauum 3axoasT B k-rato. hakTrueckme nepemMeHHble, CBSI3aHHbIe C rvar hopMasibHbIMy napameT-
pamu. 06HOB/ISIOTCA TOMLKO B MEPBbI pa3, Korga BbINOMHAETCS KOA onepauuu;

- BKOJe onepauum 3axoaT B a-rate. paktnuyeckue nepeMeHHble, CBsizaHHble ¢ ivaropmasnbHbIMU napameT-
pamMu 06HOBNATCS TONLKO B NEPBbIl pas, Koraa BbINOHAETCA Ko onepauun. dakTuyeckme nepeMeHHble, CBs-
3aHHble ¢ ksig hopmanbHbIMU napameTpamu, 06HOBASIIOTCS TO/IbKO B NEPBbIN pas. Korga aToT KoA onepayuu
BbINOJIHSIETCA B K LMK/€e Kofa onepayuu.

NMprvumMeyaHue — MNepeMeHHble, 06BAB/EHHbIE B PaMKax OMpPeaesisieMoro nosib3oBaTesieM Kofa onepauum,
OLEHMBAIOTCA CTATMYEeCKU. TO eCTb, OHM COXPAaHSKOT CBOM 3HA4YeHVs OT BbI30Ba 40 BbI30Ba. 3HAYEHUS MEPEeMEHHbIX
B pamkax oOnpegesnsieMoro mnosb3oBaTeNieM Kofa onepauuu YycTaHaBnuBaroTcs B 0 npexae, Yem Ko onepauuu
BbI30BYT B MEPBbIN pa3. Kaxablii CYUHTAKCUYECKM OT/INYHBIV BbI3OB KOAA OMEepauyun CO34aeT TOMIbKO OAVH KOHTEKCT Koaa
onepauuu.

8.67.7 Bbi3oB oparray

<expr>-> <idont> [<expr>] (<exprlist>)

BbipaxeHve Bbl30Ba Oparray no3BonseT AuHaMuyecku genaTb BbIGOpP COCTOAHUA KoAa onepauun U3 He-
CKOJTbKUX.

NaeHTUdrKaTop Ha3bliBaOT UMEHEM KOfa onepaLlu, BblpaxeHne B CKOOKax Ha3blBalOT MHAEKCHBIM Bblpa-
XEHMeM. a BblpaXeHus B CKCKe napamMeTpa HasblBatoT chakTMyeckummn napameTpamu. HegonycTMMo UCnosnb3o-
BaTb MAEHTUMKATOP, KOTOPbIA He ABNsSieTCA MMeHem 6a30BOro Koda onepauuy 1 Takxe He BASeTCA UMEHeM,
onpefenieHHbIM Nosb3oBaTeneM Koga onepaumnmn. HegonycTumo MCnosib3osaTb MAeHTUdMKATOP, A1 KOTOPOTro
oparrayxpaHeHue He Bblie/IieTCA BI0OKa/IbHOM KOHTeKCTe. 1N onpefensieMblX Nosib3oBaTeIeM KOA0B onepayun
4ncno hakTMyeckmx napaMeTpoB 40/HKHO OblTb TEM XKe CamMbIM, Kak Yncno hopManbHbIX NapaMeTpoB B onpeaene-
HUWM Kofa onepauuun. Ansa agpa vymcno pakTnyeckm TpebyemMblx napaMeTpoB U3MEHSETCS OT Koja onepauumn Ao
Kofa onepauuu.

NHAekcHOe BblpaXeHune AO/MKHO OblTb €4VHUYHBIM BblpaXeHNeM.

YpoBeHb BbipaxeHus Bbl30Ba oparray sBnseTcs ypoBHeM Koja onepauuu, Ha KOTOpblil CCbiNalTcs. YPOBeHb
NHAEKCHOTO BblpaXeHus He f0/KeH ObITh BbilLE, YEM YPOBEHb KOAa onepawlmnmn, Ha KOTOPbIl CCblalnTes.

LLinpnHa BbipaxeHns Bbi30Ba oparray sB/fiseTcsa YMNC/IOM KaHanoB, BO3BpalleHHbIX onepatopamu return B
npegenax 6noka koga onepayuu.

KOHTEeKCT BblpaXeHus Bbi30Ba Oparray orpaHMYnBaeTcs Takum e o6pasoM, Kak onucaHo A8 BblpaxXeHns
Bbl30Ba Kofa onepaunn B 8.67.6. CemaHTuKa ypoBHsA 419 BbIMOSIHEHWA BbI30Ba Oparray no 1em xe npasuiam,
onuncaHHbIM A1 BblpaXeHus Bbi30Ba Kofa onepauunmn B 8.67.6.

3HayeHune BbipaXXeHns Bbl30Ba Oparray onpefenseTcs TakMM e o6pa3om, kak onucaHo Ans Bbi30Ba Koja
onepauuun B 8.67.6, co cnegyowmMmMmm UCKNIOYEHNAMMN N LOMNOSTHEHUAMMN.

Mpexae, YeM 3HaYeHMsA PaKkTUYECKNX BbIPAXKEHUI NapamMeTpa BbIYUCAAIOTCS, BbIUNCAETCA 3HAYEHNE UH-
[eKCHOTO0 BblpaXeHus. 3To — oW N6Ka BPeMEHU BbIMOJIHEHNSA, €C/IN 3HAYEHNE UHAEKCHOTO BblPaXXEeHUSA He Haxo-
auntcs B gnanasoHe [0.. n1-1], rae naBAsieTcA pa3mMepoM BbljesieHUs B oparray onpejgesieHumn 41a aToro oparray.
Ecnu nHaekcHoe BblpaxeHune He ABNSETCA LelbiM YNC/TIOM, OHO OKPYT/IfeTca K camoMy 6/1M3KOMY LLleNoMy YUCNY.
XpaHeHne KOHTEKCTa, CBA3aHHOI0 C UMEHEM Kofa onepauumn n 3Ha4eHnemM NHAEKCHOTO BbipaXeHus, BblbupaeTca
13 Habopa KOHTEKCTOB Oparray B /10Ka/lbHOM KOHTeKCTe. B npegenax kaxgoro KOHTekcTa oparray nokasibHble
nepemMeHHble COXpPaHsAlT CBON 3HAYEHUA OT BbI30Ba [0 BbI30BA.

8.67.8 KOM6UHaLMNA BEKTOPHBIX U CKANAPHbBIX 3/1EMEHTOB B MaTeEMaTUUYeCKUX BbIpaXeHnaxX

[ns kaXA0ro MmaTteMaTnyeckoro BbipaXeHnsa LWMpUHa BbipaXeHUs ABASAETCS MakCMMasbHON WNPUHOW Nio-
60ro 13 ee NOABbIPAXEHUNA. Y Kax0Oro NoABblIpaXKeHns, B Npefesiax BbipaXeHus, 4o/kHa 6biTh Ta Xe camas
LwunpunHa, nnn pasHa 1.

30



FOCT P 53556.5—2013

8.67.9 Tlepekniouartens

<BXpr>-> <expr>? <Bxpr>: <oxpr>

BblpaxeHune nepeknoyaTenss KOMOUHUPYET 3HAUYEHUSA U3 ABYX NOABbIPAXEHWUI, OCHOBAHHbIX Ha 3HAYEHUN
TpeTbero.

YpoBeHb BbipaXeHUs nepeksoyaTens ABAAeTCA ypoBHEM CaMOro NepBOro U3 aTuX Tpex NoABbIPpaXeHwii.

3HayeHVe BbIpaXeHna nepeknoyaTens BoluncnaeTcs cnegyowmm o6pasom. Tpy noaBblIpaXeHns oueHnBa-
oTcA. [N KaX40ro 3Ha4eHus NepBoro NoABbIPaXeHus, ec/iv 3To 3HaYeHne ABNAETCSA HEHY/1eBbIM, COOTBETCTBY-
ol ee 3HaueHMe BblpaXXeHUs nepekoyaTesia ABSETCA COOTBETCTBYOLW MM 3Ha4YeHeM BTOPOTO NOABbIPaXeHs.
Ecnn 310 3HayeHue aBnsetcs Hy/fiemMm, COOTBETCTBYKLULEE 3HAYEeHME BblpaXeHNAa nepekdartenia ABN4eTca CooT-
BETCTBYIOLMM 3HAYEHNEM TPETbEro NojBblpaXeHns.

B oco6om cnyuae, Korga y BCex NofBblpaxeHunii WnpnHa 1. Toraa BolpaxeHne nepeknoyarens '3akopayn-
BaeT*: nepsoe noAaBblpaXeHne oyeHnBaeTcAa, n ec/in ero 3HavyeHne ABNngeTca He HyN1eBbIM, TO OLeHnBaeTCa BTO-
poe nojBbIpaxeHune, v ero s3HaveHne ABNSETCA 3HaUeHNEM BblpaxXeHns nepeknoyarens. Ecnum sHayeHne nepsoro
No/JBbIPaXXEHUA ABNAETCA HY/IEeM, TO OL,eHMBaETCA TPeTbe NoABblIPpaXeHNe, 1 ero 3HaYeHne ABNAETCA 3HaYeHNEM
BblpaXxeHunsa nepeknyarena.

8.6.7.10 Not

<BXpr> ->! <Bxpr>

Bblpa)KEHVIe NOtBLINO/IHAET NOrMyeckoe oTpuyaHve B NoABbIpaXXeHUN.

YpoBeHb BblpaXeHUs /10T ABNSIETCA YPOBHEM MO/BblpaXKeHUS.

3HayeHune BbipaxeHnsa Not BbiuncnseTca cneayowum o6pas3om: noasbipaxeHue oueHnsaeTca. s Kaxao-
ro He Hy/1eBOro 3Ha4YeHnA B NOABbIPpaXXeHUU COOTBETCTBYHOLEe 3Ha4YeHne BblpaXeHus notasnaeTca Hynem. ,U,J'IH
Kax[,0ro Hyn1eBoro 3HaueHusl B No/BbIpaXeHUN COOTBETCTBYIOLLEE 3HAYEeHNE BbipaxXeHuns not pasHo 1.

8.6.7.11 OTpuuaHue

<expr>-> <BXpr>

BbipaxeHune oTpuLaHNs BbINOMTHAET apudMeTUyeckoe oTpuLaHne B NOABbIPaKEHNUN.

YpoBeHb BblpaXXeHUs OTPULLAHUA ABNIAETCA YPOBHEM NOABbIPaXEHNA.

3HayeHVe BbIpaXeHNa 0TPULLAHNS L0/KHO 6bITb BbIYMC/IEHO CeAyLWUM 06pa3oM: NoABbIPaXeHNe oL eHu-
BaeTcs. [N Kax[oro sHa4yeHns B NoBblpaXxeHU COOTBETCTBYIOLLEE 3HAYEHWE BblPaXeHUs OTPULLAHUA ABIAETCA
apndmMeTMYeCcKMM 3Ha4YeHNEM OTPULLAHUA.

8.6.7.12 BuHapHble onepartopbl

<expr> *> <BXpr> <blnop> <sxpr>

CyujecTByloT 12 6uHapHbIx onepaTtopos. Kaxpablii N3 HUX BbIUMCAAET Pas/iMyHy0 QyHKLUIO B 4BOUYHOM
noAasbipaXkeHnn.

3HaueHe BbipaXXeHNs JO/IKHO OblTb BbIYMCNEHO ClieayoLW M 06pa3om. [1Ba nofBbipaXKeHUs [O0/KHbI 6bITb
oueHeHbl. COOTBETCTBYOLEE 3HAYEHNE BONYHOTO BbIPAXEHUA [O/IKHO ObITb BbIYMCIEHO COrTACHO Tabnuubl 1,
roe x, n X2 ABNSAKTCS 3HAYEHUSIMM nepBbIX N BTOPbIX I'IO,EI,Bpra)KEHVIVIZ

Ta6nunuya 1— BuHapHble onepaTopbl

Onepatop 3HaueHVe BblpaKeHUs!
+ X,+X2
- X,-X2
. ijz
/ X, /X2

== ec/m x, =x2, 7o 1. nHave 0

> ecnm X,> x2. 7o 1. nHave 0
< ecnm x, <x2 1o 1. nHaue 0
<= ecnun x, £ x2, 7o 1. nHaue 0
>= ecsim X, 2x2. 710 1, nHaue 0
1= ec/m x, * X2, 7o 1. uHaue 0
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[Ansa'nornyeckoro n' onepatopa && B 0C060M criyvae, Korgay o060mMx nogBbipaxeHuit wmpuHa 1. Bbipaxe-
HWe BbluMcnseTca cnocobom "3akopaunsaHus”. Nepsoe nogBbipaxeHne f0/KHO 6bITb OueHeHo. Ecnun ero 3Have-
Hue 0. To 3HayeHne BbipaxeHus 0. Ecnu ero 3HavyeHue 6yaeT He Hy/1IeBbIM, TO BTOPOE NOABbIPaXeHNe JO/HKHO
6bITb OLLlEeHEHO, U ecnun ero 3HavyeHne 0. TO 3HaUYeHNe BblpaxeHns 0. MHave 3HavYeHne BblpaxeHusa 1.

[nAa ‘nornyeckoro nam" oneparopa || B oco6omM criyyae, korgay 060nx noABbIpaxXeHuii WwnpuHa 1. Bbipaxe-
Hue BbluncnseTca cnocobom "3akopaunsaHua”. MNepsoe NoABbIpaXeHne f0/KHO 6bITh OLeHeHo. Ecnn ero 3Have-
HUe ABNAETCA He HYNEeBbIM, TO 3HaYeHne BbipaxeHusa 1. Ecnu ero 3HavyeHue 6yaeT 0. TO BTOpOe NoABblpaxeHune
[OJIKHO 6bITb OLLEHEHO, M eC/IN ero 3HavyeHne ABMSETCA HEHY/IEBbIM, TO 3HAYeHNe BblipaXeHns 1. nHaye 3HavyeHune
BblpaxeHus 0.

8.6.7.13 Kpyrnas cko6ka

<BXpr> -> (<BXpn>)

OnepaTop Kpyrias ckobka He BbINO/HSAET HOBOTO BbIYMCIEHNSA, HO MO3BOJISIET co34aTh cneyudurkaLlmio apud-
MeTNYeCKol rpynnupoBKuU.

YpoBeHb BbIpaXeHUs Kpyrnas ckobka ABiseTca ypoBHEM NOABbIPAXEHUS.

LnpuHa BbipaxeHUs Kpyrnas ckobka ABnseTcs WUPUHOW NOABbIPaXKEHUS.

3HaueHune BbIpaXeHns Kpyrnasa ckobka aBnaeTca 3HayeHnem nofBblpaXkKeHns.

8.6.7.14 Mopsagok onepauuii

BbipaxeHus cBsA3bIBAIOT B NOPsAAKe NpeAnncaHHom B Tabnuue 2. Onepaunn, nepeyncrieHHsle B Tabnuue 1.
BbINOIHATCA Nepep onepaymamu B Tabnuue 2 BCAKWI pas. Korga ynopsagouymBaHue CMHTakCuyeckn HeogHo3Hau-
Ho. Onepauuu, nepeyncneHHble B NepBoii U NocneAHeli CTpokax, BbIMOIHAKTCS cnpaBa HaneBo. Onepauyuu, ne-
peyncrieHHble B OCTaBLUMXCA CTPOKax, c/ieBa Hanpaso.

Ta6nwuya 2— lMopsfok onepauuii
Oneparop DyHKLMN
oTpuUaHne, yHapHble onepawuu

YMHOXeHue, aeneHune

C/10XX€eHue, BblinTaHue

<>, <=, >= OTHOCUTENBbHO
== 1= paBHO
&& fiornyeckoe un

1] niorn4yeckoe wnn

?: rnepektoyeHne

8.6.7.15 CuHTe3s SASBF

<expr> -> sasbf (<Bxpr list>);

BblpaxeHune sasbfnossonsiet ucnonssosanve DLS. npouesypy cnuHTe3a 6aHKka COBMECTHO C UHCTPYMEH-
ToM SAOL. 3T0 He f0/KHO NCNOMb30BaTLCSA B 06bEKTHOM NOTOKE GUTOB TNa 3, ¥ BO3MOXHOCTU BbINOSIHEHNSA He
[OMKHbI 06ecneyvynBaTbCs 06bEKTHLIM Aekogepom Tuna 3. CnuMcok napameTpa A0/HKEH UMETb ABa. TPU. UK YeTbl-
pe BblpaxeHns. OHW JO0MKHbI ObITb € AUHUYHBIMU BblpaXeHnamu [-rate.

1. MepBoe Tpebyemoe A1 CUHTE3a BbipaxeHne fo/MKHO cooTBeTcTBOBaTH MIDI. ECnn 370 3HavyeHne He
LLes10€e YNCno, TO OHO JO/IXHO OblTb OKPYF/1EHO K cCAMOMY 6/1IM3KOMY LieloMy uncny. Ecnm ato 3HayeHne MeHblue
yeMm 1 wunu 6onblue yem 128, TO 3TO OWIMOKA BPEMEHMN BbIMOHEHUS.

2. BTopoe BbipaxeHne A0/MHKHO COOTBETCTBOBATL TpebyeMoit Ans cuHTesa ckopoctn MIDI. Ecnm 370 3Have-
HUe He 6GyfeT uesbiM YUC/IOM, TO OHO AO/IXHO 6bITb OKPYI/IEHO K cCaMOMYy 6/1M3KOMY Lieniomy uncny. Ecnu ato
3HayeHne MeHblle yem O nau 6onblue yem 128. To 3To oW MbKa BpeMeHU BbIMOSTHEHUS.

3. TpeTbe BblpaXeHue, ecnin aHo, COOTBETCTBYET NpeABapuTesibHo ycTaHoBieHHoMy yucny MIDI.

4. YeTBepToe BbipaxeHune, ecnm gaHo, cootsetcTByeT uncny 6anka MIDI. Ecnu ecTb MeHbLUe YeM YeTbipe
BblpaXKeHWS, 1 HUKaKoe MHCTPYMeHTalbHOe npeABapuTe/ibHO yCTaHOB/IEHHOE YNCN0 He o6ecneynBaeTcs, TO 3TO
CUHTaKcuyeckas owmnoka.
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BblpaxeHune sasbfaBnseTcs BbipaxeHneM ypoBHSA. Y BblpaxeHus sasbfecTb ABa kaHana, onpegeneHHole
npoueaypoli cuHTesa.

3HaveHune sasbfBbipaxeHns BbluncaseTca cneayow M o6pasom:

Ha nepBOM BbIMO/THEHWNMW BbIPAXEHWUSI J0/KHO 6bITh OLEHEHO KaXA0e BblpaXeHne B CNUCKE BbIPaXeHUs.
Mcnonb3ys 3T 3Ha4YeHWs, O4HO NpYMeYaHne CrHTesa A0/KHO 6biTh AMCNEeTYePU3NPOBAHO K MpoLeAype CuHTe3a
6aHka 3ByKOBOW Tabnuupl.

Ha nepBoM U kaxaom nocnefytolem ypoBHe NpoxoaaT yepes BblpaxeHue sasbf. 3HaueHune BbipaxeHus
[OJHKHO 6bITb Ceaylolei Napoil ay[MocamMnsioB OT npoLecca cuHTesa 6aHka 3BykoBOI TabnuLbl CTepeo.

Bo Bpems npouecca cuHTe3a 6aHka 3BykoBOI Tabnuubl 3HauyeHust MKOJIKOHTPONNEPOB U Apyrue HenpepbIB-
Hble 3HaYeHUs B TEKYLLEM KaHase U NpuMeYaHumn AO/KHbI ObITb NPeANOYTUTENbHbLI. DTW 3HAYEHMSA HE NepeaatoT B
cnucok BelpaxeHus sasbf. Ho genatoTcs gocTynHbiMK ans cuHTesatopa sasbfs 3aBucumoctn ot cnocoba peanu-
3auuun. Ecnu 3HaueHus rno6anscHoro MIDIctrlf). ctaHpapTHoe ums 6yaeT N3MEHEHO KakMM-MG0 MHCTPYMEHTOM,
TO HOBble 3HAYEHUS [O/MKHbI GbITh MPEeANOYTUTENbHbI /11 BCEX NPOL,eccoB crHTe3a sasbf.

Ecnun NHCTPYMeHT, cogepxallnii onpegeneHHoe BolpaxeHve sasbf. He HCTaHUMpoBany B 0TBET HA COGbI-
Tve MIDI, To ero HeT HM B O4HOM KaHasne, U Takum o6pa3om, cuHTe3om sasbfans atoro BblpaxeHus He mMoryT
ynpaBnsaTb 0OCHOBaHHble Ha MIDIHenpepbIiBHbIE KOHTPO/EPSI.

CuHTakcuc BblpaxeHus sasbfnpusogutcs kK ogHoMy npuMevaHuto npoueaypbl cuHTesa sasbf. He cyuie-
CTBYyeT MexaHu3Ma yepefoBaHWsA BbIGOPKN eAUHUYHOTO BbipaxeHust sasbfB MHorokpaTHbIx cTpokax Ans Toro,
4YTO6bI MHCTAHLMPOBATbL MHOTOKPATHbIE MPOLeAypPbl CUHTE3a 6aHKa C Of4HUM CUHTAKCUUYECKNM BblpaXXeHueMm. Bbi-
paxeHue sasbfHe siBnseTca kogoM onepauumn, N He paspellaeTcs NCNOMb30BaTb €r0 B KaYeCcTBe Oparray KoHcT-
pyKuuu.

3HauyeHne cTaHfapTHOTo UMeHU released B MHCTpyMeHTe, coepxalyem BblpaxeHune sasbf gonxHo 6biTb
cfienaHo OOCTYNHbIM ANsi Kaxgoro npouecca sasbf B 3aBucumoctn o1 cnocoba peanusauyuun. Mpouecc sasbf
[O/KEH UCNob30BaTh 3TOT dular, Tak YTo6bl oNpeAenuTb, Korga HayaTb CUHTE3 YacTy BbiNycka AaHHOro ykasa-
Husi. Ecnv onpepesnieHHbli ak3emMnsp sasbfgonkeH pacwmprts NpogomknTENbHOCT BPEMEHU BbIMyCKa, TO 3TO
[LO/XHO paclnpuTb NpUMeYaHme Ha OAMH K unkn. Ecnu Ha cnegytowem K uukne aksemnnsp sasbfsce ewe He
3aKaH4MBaeTCs, TO 3TO MOXET pacluMpuTb NpUMeYaHne Ha fanbHeRWwnii K LMk, u Tak ganee.

Ecnu B MHCTpYMeHTe KkpaTHoe 4yncio sasbfu kaxablii TpebyeT paclinpeHHol NPoAC/IKNTENBHOCTH, TO BMe-
CTe OHU AO/DKHbI PacMPUTL NPOLOIKUTE/IbHOCTL HA OAUH K LMK/,

Mpouecc cuHTesa sasbfana kaxgoro npumeyaHns 3aBepluaeTcs, KOr4a MHCTPYMEHT, cofepxalyuii Bolpa-
XeHune sasbf. ynuutoxaetcs.

8.6.8 CraHfapTHble UMeHa

8.6.8.1 Onpepenenuve

He BCce ngeHTudmkatopbl, KoTopbie 6yayT co3gaHbl B MHCTPYMEHTE UAn kofe onepaummn, 06a3aHbl 6biTb
06bsIBNEHbI Kak NepeMeHHble. HeckobKo NAEHTUMNKATOPOB, Ha3BaHHbIX CTAHAAPTHLIMU UMEHaMU, HE JOMKHbI
MCMNO/Ib30BaThCA B KauecTBe NepeMeHHbIX U PUKCMPOBATL CEMAHTUKY, KOTOpas AOJ/HKHA 6biTb peasnsoBaHa B
coBmecTumom gekogepe SAOL. CTaHfapTHbIE MMeHa MOTYT UCMNO/1b30BaTLCA B KAYECTBE NMEPEMEHHbIX, BCTPOEH-
HbIX B BblpaXeHMWs Nto6biM MHCTpyMeHToM SAOL unu kogom onepauun. CemaHTUKa UCNO/Ib30BaHNA CTaHAaPTHOro
nmeHnu lvalue He onpegeneHa.

8.6.8.2 k_rate

Ivar k_rate

CTaHgapTHOe uMs k_rate Jo/XHO cofiepXxaTtb YPOBEHb ynpaBieHus opkecTpa, .

8.6.8.3 s_rate

Ivars_rate

CTaHpapTHOE UMS S_rate JO/MKHO COAepXaTb YacToTy AuckpeTusauum opkectpa. u.

86.8.4 inchan

Ivarinchan

CTaHfgapTHOe uMsi inchan B KaxJoM KOHTeKCTe A0/KHO COAEPXaTh YNC/I0 KaHasloB BBOAA, o6ecneynBato-
LMX MHCTPYMEHTa/IbHOE MHCTaHLMpOBaHne, C KOTOPbIM CBA3bIBAETCSA 3TOT KOHTEKCT. 115 Kofa onepauunu HCTpy-
MeHTanbHOE MHCTaHLUMpOBaHNe yka3biBaeTCsl KO4OM onepaLuu.

Y pasfnyHbIX 3K3eMMNISAPOB TOrO XXe CamMOoro MHCTPYMEHTa MOTyT 6bITb pa3/iniHble Yncsaa kaHanoB BBOAA.
WHCTpyKUuun ANsi TOro, 4To6bl BbIYNCINTL 3HAYEHWNE CTAHAAPTHOTO UMeHH, B 7.3.3.5.2.

86.8.5 outchan

Ivaroutchan

CTaHpapTHoe ums outchan B Kax0M KOHTEKCTe 0/IKHO COAEepPXaTb YNC/I0 KaHa0B BBOAA, o6ecneynBato-
L MX MHCTPYMEHTANIbHOE UHCTaHLMPOBaHWE, C KOTOPbIM 3TOT KOHTEKCT MMEET CMbIC/IOBYHO CBSI3KY.
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8 6.8.6 time

Ivor time

CTtaHfapTHOe uMs time B KaXA40M KOHTEKCTE [,O/IXKHO COlepXaTb BPEMS, B KOTOPOEe CO3/4aBasiocb NHCTPY-
MeHTaNbHOEe MHCTaHLUUpOBaHNe, CBSI3aHHOE C 3TUM KOHTEKCTOM.

8.6.87 dur

Ivardur

CrtaHpgapTHoe nmsi dure KaX0m KOHTEKCTe J0/HKHO COAepXaTb NPOAOMKUTENIbHOCTb MHCTPYMEHTa/IbHOro
MHCTaHLMPOBaHUs, Kak NepBOHaYasIbHO CO3JatoLLeecs, U Kak MoTEHLMANbHO NepecMoTpeHHoe Npu nomolyu extend
oneparopa, Wm-1. ecAn NPOAOKUTENIbHOCTb HEe Bbli1a M3BECTHA NMPU MHCTAHLUMPOBaHNUN.

XoTsi dursBnseTcs /-rate nepeMeHHO|, OHO MOXEeT OblTb U3BMEHEHO BO BPEMS NPOAO/HKUTENbHOCTU UHCTPY-
MEHTAJIbHOTO 3K3eMMNisipa Yepes extend onepartop Ui Yepes U3MeHeHVe TemMna. B 3ToM ciyyae 3HaYeHus Bbipa-
XeHWi B ivarHe uamMeHsoTCs.

8.6.8 8 itime

ksig itime

CTtaHfapTHOe 1Ms itime B KaX40M KOHTEKCTE [O/IKHO cofepXaTtb NpoLle/liee BPeMsi UHCTPYMEHTaIbHOTo
ak3emnnspa. Takum o6pa3om Ha nepBoMm K Lukse itime 4o/kHO 6biTb 0. 1 MOC/e 3TOro A0/KHO GbiTb NOCTENEHHO
yBennyeHo Ha 11KR, rae KR siBnsieTcs yactoToi guckpeTnsaLlm opkecTpa B Havane Kaxaoro K uvkna nepegayu
YPOBHS.

8.6.8.9 MIDlctri

ksig MIDlctd /128/

CraHgapTHas nepemeHHast MIDIctri gonxHa cogepxaTb 4151 KaXA0r0 KOHTEKCTA TeKyLlee Koim4yecTBo
M/0/-KOHTpONNEPOB Ha KaHasl, COOTBETCTBYIOLLEe kKaHay, KOTOPOMY NpucBanBaeTC MUHCTPYMEHTalbHOe MHCTaH-
LMpoBaHue, CBA3aHHOE C TEM KOHTEKCTOM.

WNHCTpyMeHTbl MoryT ucnosnb3oBaTe MIDIctri B kauecTse lvalue, To ecTb, 4TO6bI NPUCBONTL HOBbLIE 3HAYE-
HUSA. NCMoMb3yole = onepaTop.

MIDlIctri [64) sBnsieTcs cneymasnbHbIM KOHTPON/1IepoM. HopMaTUBHO ONpeAeneHo, Kak BblAepXaTb KOHTPO/I-
nep. nans atoro ectb MIDI noteoffuHcTpykunn.

8.6.8.10 MIDItouch

ksig MIDItouch

CtaHpapTHasi nepemeHHas MIDItouch gonxHa copepxaTb 4719 KaXA0ro KOHTEKCTA TEKYLLYI0 BENIMUMHY pe-
Tywu MIDIHa HOTe, KOTOpas 3acTaBnsieT CBA3aHHOE MHCTPYMEHTA/IbHOE UHCTaHLMpOBaHue co3aBaTtbCs.

8.6.8.11 MIDIbend

ksig MIDIbend

CraHpapTHasi nepemerHas MIDIbendgonxHa cogepxaTtb A5t KaX40ro KOHTeKcTa TekyLyo BennunHy MIDI
M3MEHEHUs BbICOTbI TOHA Ha KaHase, COOTBETCTBYHLLEM KaHay, KOTOPOMY NpUcBamBaeTCcsl MIHCTPYMEHTabHOe
MHCTaHLMpOBaHWe, CBSAI3aHHOE C 3TUM KOHTEKCTOM.

8.6.8.12 channel

Ivar channel

CrtaHpapTHoe nmsa channelcogepxunT pacwunpeHHslii kaHan MIDI npumeyaHusi, oTBETCTBEHHOTO 3a co3ja-
HVe TeKyLLero MHCTPYMEHTaIbHOTO 3K3emnaspa.

8.6.8.1 Opreset

ivarpreset

CTaHfapTHOe nma presetcogepxuT npeaBapuTenibHO ycTaHoBeHHoe yncno SAOL (koTopblii cocTaBnseT
MeHbLUE YeM NpeaBapuTenbHO ycTaHoBneHHoe yucno MIDI) npumeyaHns, OTBETCTBEHHOIO 3a cO3JaHue Teky-
LLLero MHCTPYMeHTaIbHOro ak3emnaspa. CTaHaapTHoOe UMs preset He cogepXuUT Bce NpeABapuTelbHO yCTaHOB-
NeHHble Yncna AN TekyLero MHCTPYMEHTA, @ TOJIbKO Te. KOTOpble MPUBEN K UHCTAHLMPOBAHMWIO TEKYLLLEr0 9K3eM-
nnspa.

8.6.8.14 input

asig input [inchannels)

CTaHfapTHasi nepeMeHHas input Jo/kHa cogepxarb A5 KaX40r0 KOHTEKCTa BXOAHOW CUTHaN Unv cUrHa-
nbl. o6ecneynBaemMble A5 MIHCTPYMEHTaIbHOTO MHCTaHUMPOBaHUS Yepes send HCTPYKLMIO.

8.6.8.15 inGroup

ivarinGroup [inchannels]

CraHfapTHas nepeMeHHas inGroup AoJ/XHa cofepxXaTb A8 KaXKA0ro KOHTeKcTa rpynnupoBKy BXOAHBIX
curHanoB, o6ecneynBaemMblxX 415 MHCTPYMEHTa/IbHOTO MHCTaHLUPOBaHUS.
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8.6.8.16 released

ksig released

CtaHpapTHOe ums released gomKHO cofepxaTth A5 KAXA0ro KOHTeKeTa 1, eC/iv MHCTPYMEHTa/IbHOE UH-
CTaHLUMpoBaHMe CBA3aHHOE C KOHTEKCTOM ByleT YHUUTOXEHO B KOHLLE TekyLleM nepegaym opkectpa. VHauve, released
6yay cogepxartb 0.

8.6.8.17 cpuload

ksig cpuload

CtaHpapTHoe ums cpuload fonxHO cogepxaTtb 4151 KXKAOTO KOHTEKCTa Cnoco6bl 3arpy3ku naMsaTh LeHT-
panbHOoro npoteccopa, Hanbosiee CTPOro CBsiI3aHHbIe C MHCTPYMEHTA/IbHbIM MHCTAHUUPOBAHNEM, CBA3AHHLIM C
KOHTEKCTOM. EC/IM MHCTPyMeHTaNbHOEe MHCTaHUMpoBaHve 6yaeT paboTaTb MOHOCTbIO HA O4HOM LLeHTPasibHOM
npoLieccope, TO 3TOT LieHTpa/lbHbIli NPOLEeccop A0/MKEH ObiTb OLeHeH. ECIM MHCTpyMeHTaslbHOe HCTaHLUMpoBaHne
paboTaeT Ha HECKOJIbKMX NpoLieccopax, To OLLeHoYHas npoLleaypa HEHOPMUPOBaHa.

BenununHa 3arpy3ku LIM gosmkHa 6biTb, Kak NPOLEHT BO3MOXHOCTU B peasibHOM BpemeHu. Ecnu LM 6ygeT
MNOJZTHOCTbIO 3arpy>XeH u He CMOXeT 60/ble BbINOMHATH BblYUC/1EHUA, TO 3HAYEHUNe cpuload AO0/DKHO 6bITb 1 Ha
3ToM LM, B 3TOM K umkne. Ecnu LIM 6yfeT NOMHOCTbIO PasrpyXXeH U He BbINOMHUT BbIYUC/IEHUIA, TO 3HAUYEHMne
cpuload gomkHo 6b1Tb 0 Ha 3ToM LM B ToM K uukne. Ecnu LN 6yaeT nonysarpyxeH U CMOXeT BbINOJIHUTL BABOE
60/1blIE BbIYNC/IEHNI B peanbHOM BPEMEHU, YEM BbINOHAET B HACTOSALL M MOMEHT, TO 3HaveHue cpuload gonx-
HO 6bITb 0.5 Ha 3aTom L. B TOM K uuKne.

8.6.8.18 position

imports ksig position [3]

CTtaHgapTHoe umMs position coaepXxunT abCcoNoTHY NO3NLMIO y31a, OTBETCTBEHHOTO 3a CO3/jaHuNe TekyLero
opkecTpa. Mo3uunsa gaeTcs TekyLlei BeIMUMHOI nons position soundysna. KoTopblii SBASiIETCS NEPBbIM Y3/10M B
rpadovke. 3HaveHue siBnsieTcs rnobasbHOl NepemMeHHOR 1 COBMECTHO NCMO/b3yeMOi BCEMU UHCTPYMEHTamu.

8.6.8.19 direction

ksig direction [3]

CtaHpapTHoe nms direction cogepXuT opmeHTaLnto y3na, OTBETCTBEHHOTO 3a CO3JaHuNe TeKyLLero opKkecT-
pa. HanpaBneHuve gaeTcs Tekylieii BennuuHoii nons direction soundysna, KOTopblil ABNAETCA NEPBbIM Y3/10M B
Fpafbl/lKe. 3HaueHue ABnsieTcs rnobanbHOl nepemeHHoﬁ N COBMECTHO I/ICI'IOI'Ib3yeM0i7I BCEMU NHCTPYMEHTaMMN.

8.6.8.20 listenerPosition

ksig listenerPosition [3]

CtaHgapTHoe ums listenerPosition cogepxut abcontoTHYO nosuyuio crylwartens. MNo3uuyns gaetcs TekyLiei
Be/IMUYMHOI nons position akTnsHoro y3na UstoningPoint.

8.6.8.21 listenerDirection

ksig listenerDirection (3)

CrtaHpapTHoe ums listenerDirection cogepxuT opueHTauuio cnywartens. HanpaBneHue gaetcs TekyLlei
Be/IMuuHoi nonsa directioii akTneHoro yana UstoningPoint.

8.6.8.22 minFront

ksig minFront

CTtaHfapTHOe uMsa minFrontpeer oguH napamMeTp 3BYKOBOW uarpamMmmMbl U3yYeHUsi 3ByKa TEKYLLEro y3na.
JTOT napameTp v ero cemaHTuka onpegenstoTtcs minFrontnonem nepsoro soundysna.

8.6.8.23 maxFront

ksig maxFront

CrtaHpgapTHoe nms maxFrontgaeT oanH napameTp 3ByKOBOW AuarpaMmMbl N3y4YeHUs 3ByKa TeKyLiero ysna.
JTOT napamMmeTp v ero ceMaHTuka onpegensitotca maxFrontnonem nepsoro soundysna.

8.6.8.24 minBack

ksig minBack

CrtaHpapTHOoe nMma minBackpeer oanH napameTp 3ByKOBOW AnarpaMMbl U3/Ty4eHNUS 3BYKa TeKyLLero ysna.
JTOT NapameTp v ero ceMaHTuKa onpegensoTca minBack nonem nepsoro sound y3na.

8.6.8.25 TaxBack

ksig TaxBack

CTaH,qapTHoe nva TaXBaCK,qaeT OAWH NapameTp 3ByKOBOI7I avarpamMmmbl U3NNyHeHUA 3ByKa TekyLlero ysna.
JTOT NnapameTp, 1 €ro ceEMaHTuka, onpegensioTca TaxBack nonem nepsoro soundysna.

8.6.8.26 params

Imports exports ksig params [128]

CTaHfapTHOe UMsi params ucnosib3yeTcs COBMECTHO CO BCEMMW MHCTPyMeHTamu. B kaxaom K uukne
opkecTpa fo/KHa cofepxaTbCs Tekylwas BennumHa nona params ysna AudioFX, oTBeTCTBEHHOr0 3a MHCTaHL M-
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poBaHue Tekyl,ero opkectpa. Ecnu opkectp 6yaeT cosgasatbes y3nom AudioSourco. a He y3nom AudioFX,
TO 3HAYEHME params J0/IKHO 6bITh O B KaX40M KaHarne.

WNHCTpyMeHTbI MOTYT UCNO/Ib30BaTh params B kavecTse lvalue, To ecTb, 4UTO6bl NPUCBONTL HOBbIE 3HAYEHUSI
MCMOMb3YHT = onepartop. B aTom cnyuyae, Korga MHCTPYMEHTY NpUcBanBaeTca CTaH4apTHOE UMS params. 3Haue-
HVe KOHTpO/IIEpa Ha KaHasne, KOTOPOMY NPYCBaNBaETCs MHCTPYMEHTasbHbI 3K3eMNsiP, CBA3aHHbI C TEM KOH-
TEKCTOM. LO/IKHO GbITb MU3BMEHEHO. 3HaYeHMe params N3MeHsieTCsl BO BCEX APYTNX UHCTPYMEHTa/IbHbIX 3K3eMMN/1si-
pax. CBSI3aHHbIX C 3TUM KaHasioM, U 3TO U3MEHEHMEe JO/HKHO BCTYNWUTbL B CUY TOTAQ, KOTAA KaXAbli M3 3aTux
MHCTPYMEHTAJIbHbIX 3K3EMM/ISIPOB BbIMOJIHAETCS B K YPOBHE.

8.7 OnpegeneHne koga onepauunmn

8.7.1 CnHTakcuyeckaa copma
ABTOpr noToka 6MToB MOTyTCco34aTb CBOU COGCTBEHHbIE KOoAbl onepayuu cornacHo aTum npasunnam, 4YTObbI
MHKancynnpoBaTh (hYHKLMOHANBHOCTb W YNPOCTUTb MHCTPYMEHTLI VM MPOLECC aBTOPCXOM pa3paboTKu KOHTEHTA.
<opcode defmition> *> <opcode rate> <ident> ( <formalparam list>) {
<opcode var declarations>
<opcode statement block>

}<opcode rate» -> aopcodc
<opcode rate> ->kopcode
<opcode rate> -> jopcode
<opcode rate> -> opcode

Y onpegeneHnsa koga onepauuy eCTb HECKONTbKO 31eMEHTOB:

1. Ter ypoBHS, KOTOpbIli oNpeAenseT ypoBeHb, Ha KOTOPOM BbINO/THSAETCS KO onepaLuu, Ui ykasbiBaeT, YTo
Ko onepaummn iBNseTcs NoIMMOPGHLIM YPOBHEM.

2. peHTudmkaTop, KOTOpbIA onpeaenseT UMA Koaa onepawmu.

3. CnucokHyneBbIX Uy 6onee hopManbHbiX NapamMeTpoBs Koga onepauuu.

4. CnucoK HyNs unmn 60nbLIEro KonmyecTBa 06 bSABNEHUI NepeMeHHO Koga onepayuu.

5. Bnok onepaTopoB, onpeAensatLmx MCNONHUMYI0 (DYHKLMOHANBHOCTL KoAa onepayumu.

8.7.2 Ter ypoBHsa

Ter ypoBHA ONucCbIBAET YPOBEHb, HA KOTOPOM KOJ onepauuv foskeH paboTtaTb, WK yKka3biBaeT, YTO KOf
onepaumnmn aenseTcs NONMMOPGIHbLIM YpoBHEM. CyLLecTBYIOT YeTbipe Tera ypoBHS:

1.iopcode. yka3sbiBas, 4To kog onepauuu paboTaer B i-rate,

2. kopcode. ykasbiBasi, 4To Ko onepauun pa6oTaeT B K -rate.

3. aopcodc, yka3biBasi, 4To Ko onepauum paboTtaeT Bi-rate.

4. opcode, yka3sbiBasi, 4TO KO onepawlmmn aBAsieTcs NoNMMOPEHLIM YPOBHEM.

8.7.3 \mAa kopa onepauunn

No60i naeHTUMKaTop MOXET CNYXUTb UMEHEM KOAa onepauuu 3a UCKKYEeHWEM TOro, 4To UMA Koga
onepayuu He JO/KHO 6bITb 3ape3epBYPOBaHHBIM CIOBOM, UMEHEM OA4HOT0 U3 6a30BbIX KOLOB onepauun, nepe-
YUCNEHHbIX B pasgene 9. v UMeHeM OAHOro U3 6a30BbIX reHepaTopoB 3BYKOBOI Tab/nLbl, NepeyYncneHHblX B
pasgene 10. Vims koga onepauun MoxeT 6bITb UMEHEM NEPEMEHHOI B IOKaNIbHOM U/ TN06Ga/IbHOM CYeTe.

Hu'y Kakmx iByX MHCTPYMEHTOB WM KOA0B onepaLum B OpKeCcTpe He f0/KHO 6biTb TOF0 XKe CaMoro UMeHu.

8.7.4 ®opmanbHbIli CNMCOK NapameTpa

8.7.4.1 CuHTakcunyeckas popma

<formal param list> -> <formal param> [. <formalparam list>)
<formal param list> -> <NULL>

<formal param> -> <opcodo variable rate> <name>

<formal param> -> table <ident>

<opcode variable rate> -> asig <opcode variable rate> -> ksig <opcode variable rate> ->
ivar <opcode variable rate> -> xsig

dopmanbHbIli CNMCoK NapameTpa onpegenseT nHTepdelic Bbi3oBa k kogy onepauunn. Kaxablii hopmanbHblii
napameTp B CMUCKe UMEET UMS. TUM YPOBHS, ¥ MOXET UMeTb LUMPUHY MaccuBa. Ecnu wupuHa maccusa 6ygeT
cneuuanbHbiM Mapkepom inchannels, To WyWpuHa MaccuBa f0KHa 6bITb TEM XE CaMbIM YAC/IOM KaHA/I0B BBOAA
KCBA3AHHOMY UHCTPYMEHTa/IbHOMY MHCTaHUNPOBaHUIO. Ecnu LWnpnHa maccumea 6y,u.eT cneynanbHbIM Mapkepom
outchannels. To WnpuHa maccumea aokKHa ObITb TEM X€ CaMbIM YNC/IOM KaHanoB BblBOAa K CBA3AHHOMY UHCTPY-
MeHTaNbHOMY VHCTaHLMPOBAHWIO.
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B npefenax 6710ka onepatopa kofa onepauuv opmasibHbie napaMmeTpbl MOryT UCMO/b30BaTbCS, Kak Ntobas
Apyras nepemeHHas. Ter ypoBHSI Kaxaoro oopmanbHOro napameTtpa onpegenseT ypoBeHb NepemMeHHoin. Ecnu
KoA onepaumun 6yaeT Ha onpeAeneHHOM YPOBHe, TO HUKaKoli hopManbHbIil napameTp He Ao/KeH 6biTb 06BbSABNEH
paHblle, YeM 3TOT YPOBEHb.

CyuliecTByeT cneyuasnbHblil Ter XSig. KOTopblii N03BoSET hopMasibHbIM NapameTpamM 6biTb NOMMOPGIHBIM
YPOBHEM, XSig He 0/KeH GbiTb TErOM YPOBHSA /1060ro popmMasnbHOro napameTpa, ec/iv TUN Koga onepauum He
6yneT opcode.

8.7.5 O6bsBEHUA NEPEMEHHO Kofa onepauum

8.7.5.1 CnHTakcuyeckasn chopma

<opcode var declarations> «> <opcode var declaration> [ <opcode var declaratioris>]

<opcode var deciarations> -> <NULL>

<opcode vardedaration> «> <nstrvariable dedaration>

<opcode vardeclaration» *>xsig <namelist>;

B KOHTEKCTe kofa onepaumu Mmapkepsbl inchannels n outchannels o6palatTcs k kaHanam BBoga U kaHanam
BbIBO/la CBA3AHHOI0 MHCTPYMEHTA.

CuHTaKcuC U ceMaHTuKa 06bsIBNEHNIi NepeMeHHOo kofa onepauumn ABAAITCA TEMU Xe. Kak 1 B MUHCTPYMEeH-
TaNbHbIX 06bSABNEHUAX nepemeHHon, cocneayrwWMMN UCKAKOYEHUAMN N AONONTHEHUAMN.

VImeHa nepemeHHoI koAa onepaLun 4OCTYNHbI TOIbKO B paMkax koga onepauuu, cogepxatiero ux. MHcT-
pyMeHTasibHble 06bABEHNA NEPEeMEHHOV AN MHCTPYMEHTa/IbHOTO MHCTaHLMPOBAaHNS, CBA3aHHOIO C BbI30BOM
Koda onepauuu, He B paMkax Koga onepauyuu, U CCbIJIKU Ha 3TN MMEHa He 4 0/1KHbI 6bITb caenaHbl, ecnn nMmeHa He
6yayT ABHO 06bsABNEHBI B NpeAenax koga onepauuun. CTaHfapTHbie MMeHa B pamkax Kaxjoro koga onepauuu
[O/DKHBI AaTb CEMAHTUKY B MPUMEHEHNMN K UHCTPYMEHTalbHOMY MHCTaHLMPOBAaHUIO, CBA3aHHOMY C BbI30BOM Koja
onepauuu. Y nepemMeHHO’ He AO/HKHO BbiTb YPOBHSA BbIlLE, YEM YPOBEHb Kofa onepauun. CtaHgapTHble UMeHa
BbllLE, YeM YPOBEHb KoAa onepauuu, He onpefensoTca B koge onepauuu. Ter imports He A0/XeH UCNO/b30BaTb-
CA AN NOKa/IbHOTO CUTHaNa K ypoBHS, KOrA4a HeT HUKaKoi rnobanbHOii mepeMeHHOli TOro Xe caMoro UMeHu.

3HaueHus nepemMeHHbIX Koga onepayuun cCtTatTudHbl 1 COXPaHAKTCA OT Bbi30Ba A0 BblI30Ba, CCblslatoleroca
Ha onpe/enieHHoe COCTOSHUE Kofa onepauun. 3HayeHns nepeMeHHbIX KoAa onepauuv Ao/KHbI ObITb yCTaHOBE-
Hbl B 0 B COCTOSIHME Kofa onepauuu npexge, 4em MepBblii BbI30B, CChlnalWMiics Ha 3TO cocTosHue, byaeT
BbINOJIHEH.

tablemap o6baBneHne MoxeT cocnaTbca Ha No6ble TabnnLbl, 06bABEHHbIE B TOKA/IbHOM KOHTEKCTe, Tak
e Kak Ha ntobble CbOpMaJ'IbeIe napameTpbl, KOTOpbIEe ABAAKTCA TaﬁﬂMuaMM.

3HayeHUsi NepeMeHHbIX Kofja onepauun B pas3/inyHbIX COCTOSHUAX TOTO e camoro koga onepauum (13-3a
pas3NMYHOro CUHTAKCUYECKOTro NCNOb30BaHUSA BblpaXeHUii kofa onepaLun A pasMyHblX BbipaXeHuii nHaekca-
LK1 B oparray BblpaxeHusax) sBASTCA OTAE/IbHBIMU U HE UMEIOT HUKAKOTO OTHOLEHUS APYT K APYrY.

CyliecTByeT crnewuasnbHblii Ter Xsig. KOTOPbI MOXeT UCNOMb30BaTbLCS, YUTO6bI 06 BABUTL NEPeEMeHHbIe Koaa
onepawumn c NoNnMMopdHbLIM YPOBHEM KoZja onepaLumn, ecav Tun koga onepauumn He 6yaeT opcode.

8.7.6 bnok onepaTtopa koga onepauumn

8.7.6.1 CnHTakcuyeckas popma

<opcode statement block> -> <opcode statement>[ <opcode statement block> ]

<opcode statement block> -> <NULL>

<opcode statement> > <statement>

<opcode statement> m>return (<exprlist>);

CHHTaKCUC N CeEMaHTuKa onepaTtopoB B Kogax onepayumn ABNAKTCA TEM Xe, KaK CAHTakCUC U ceMaHTukKa
onepaTopoB B MHCTPYMEHTaX, CO CeAYOLWUMIU UCKTIOUEHNAMN U 4OMOSTHEHUSMU.

Hukakoii onepatop B koAe onepauun He A0/KeH 6bITh Bbllle, YeM YPOBEHb Kofa onepauum.

Onepatop npucBanBaHUA 1 3HaYeHNS BCeX NepemMeHHbIX obpalLaeTcs K COCTOSHUIO Kofa onepawuu, Uam K
CBA3AHHOMY C OMpe/le/IeHHbIM BblpaXeHeM VHAeKcaumn B o6palleHny onepaTopy oparray.

CyuiecTByeT cneynasnbHblii onepaTtop return, KoTopblii UCNOMb3yeTcs B KoAax onepauyun. 3ToT onepaTop
Nno3BoOJIAET BO3BpallaTb 3Ha4eHns Kog40B onepauun Hasag,.

87.6.2 Onepartop return

Oneparop return no3sosisieT BO3BpaLaTb 3HAYEHNS KOAOB Oonepaunmn Hasag,.

Cnucok napameTpa BblpaXXeHUs MOXeT coaepXaTb M 0OAHO3Ha4YHbIe N oLeHEeHHble MaCCMBOM BblpaXkeHns.

YpoBeHb oneparopa return senseTcs ypoBHeEM Koga onepaunn. Hukakoe BbipaxeHue B CN1cke napameTpa
BblpaXEHWSA He JO0/KHO ObITb Bbille, YEM YPOBEHb Kofa onepauuu.

OnepaTop return gonmxeH 6bITb OLlEHEH CrieayloWwum o6pasom. Kaxaoe BbipaXeHue B CNUCke napameTpa
BblpaXeHUs oL eHnBaeTCs B NOPAAKe, Kak OHW MPONCXOAAT B cNucke. MicxoaHoe 3HaueHve koda onepaunm sensa-
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eTca 3HayeHnem maccusa, chopmMmpoBaHHbIM, YNOpsAAOUMBaA 3HAYEHMA NapameTpoB BblipaxeHus. B cnyvae,
KOrAa ecTb TOMIbKO OfMH NapameTp BblpaXXeHUs, KOTOPbI ABSAETCA 04HO3HAYHbIM BbipaXXeHWEM, TOrAa NCX04HOoe
3HauyeHune Koga onepauun ABNAETCA e4UHCTBEHHbIM 3HAYEeHNEM 3TOr0 BbipaXeHuns. Y 06paTHOro 3HayeHus, 060-
3HaYeHHOro onepaTopomMm return B npegenax Koga onepauuu, fo/xKHa 6bITb Ta Xe camas WuprHa.

Mocne Toro, kak BCTpeYaloTCs C onepaTopom return, Hukakve ganbHelle onepaTopbl B KOAE onepaLum Ho
OLEeHNBAalOTCA 1 Cpasy ynpaBisaoT BO3BpaTaMun K MHCTPYMEHTY Bbl30Ba UK KOAY onepauuu.

8.7.7 YpoBeHb KOAa onepauun

8.7.7.1 BeepeHune

YpoBeHb Bbl30Ba Kofa onepauun 3aBucuT OT Tuna koga onepauuu, cnegywwmnm obpasom:

1. Ecnm Tun koga onepauuun aensietTca aopcode. roBopAT o0 koge onepauuu a-rate.

2. Ecnv Tvn koga onepauun sensietca kopcode. roBopsT o koge onepauuu, k-rate.

3. Ecnm Tun koga onepauuu siensietcsa iopcode. roBopsT 0 koge onepauuu i-rate.

4. Ecnu Tvn Kofa onepaunmn sisnsietcs opcode, Kof onepaunmn aBaseTcs noMMOpPgHbIM YPOBHEM.

87.7.2 Kogbl onepauunn nonMMoptHOro ypoBHs

Koabl onepaumm noNMMopcHOro ypoBHA 6epyT U3 KOHTEKCTa, B KOTOPOM MX CO34atT. 3TO NO3BOASET TOMY
Xe camoMmy 610Ky oneparopa Koga onepauumn NpUMeHsITbCA K MHOTOKpaTHbIM KOHTEKCTaM. Be3 Takoii KOHCTpyKLum
TPW BEPCUM KaxXAO0ro Koja onepawumn 3Toro Buga f0/HKHbl 6bITb CO34aHbI U UCMOMBb30BATLCS, B 3aBUCMMOCTH OT
KOHTeKcTa.

YpoBeHb koga onepauuu opcode 4715 onpefeneHHoro Bbi3oBa sBMSIETCS YPOBHEM CAMOr0 NEPBOro hakTu-
4YeCcKOro BbipaxeHus napameTpa B 3TOM obpaLleHnn nam ypoBHEM caMoro nepeoro popmasnbHOro napameTpa B
onpeaeneHnn Kkoga onepauun, uav yposHem camoii nepsoii 3awuTsl if. while, unn else BbipaxeHus, okpyxato-
el BbI30B KOZa onepauuu, Uiy ypoBeHeM Kofa onepauuu, BKIYaloLWero BbI30B koda onepaunn. Ecnu kog
onepauumn opcode He nMeeT HUKakux non-table napameTpoBs, 1 He BkOYaeTCs B 3alyMLLLEHHbI 610K /TN BbI30B
Kofa onepauum, To aTo kopcode no ymonyaxuio.

Kofbl onepauum nosiMMopgHOro ypoBHa MOTyT cofiepXaTb NepeMeHHble 06bsABNeHNs, U hopMasibHble 06bAB-
NleHns napaMmeTpa, UCMosb3ys Ter Xsig. Y popmanbHOro napameTpa tuna X&f ToT e camblil ypoBeHb, kak hakTu-
yeckoe BbipaxeHue napameTpa B BbIpaXeHUU BbI30Ba, KOTOPOMY OH COOTBETCTBYET. Y NepeMeHHol Tuna xsig 1ot
XXe caMblil ypoBeHb, Kak Ko onepawuu.

Kogbl onepauuny noMMopdHOro ypoBHA He A0/KHbI COAepXaTbh NepeMeHHble 06bSABNEHUS 1 onepaTopbl
BbllLle, YeM caMblii NepBblii (hOpMasnbHbIi napaMeTp B 06bsIBEHUN Kofa onepaunn. Kog onepawmu co Bcemu Xsig
¢hopmanbHbBIMU NapamMmeTpamu He AO/HKEH COAEPXaTb NepeMeHHble 06bABNEHUSI KpOMe XSigurvar, 1 3To He 4o~
XHO cofiepxaTb onepaTopbl Ha onpefeeHHOM YPOBHe paHblue, 4eM yPOoBEHb UHULManU3aLmuu.

8.7.7.3 COBMECTHO MUCNO/Ib3yeMble NepeMeHHbIe 1 0NnepaTopbl HUXe, YEM YPOBEHb Koda onepauuu

B kopcode onepaTtopbl Ha ypoBHe WHULMAIM3aLuy BbiMOHATCS NPy NEPBOM 06paLleHun B KO onepawmu.
B aTom o6palyeHnmn imports, exports, imports exports ivars n Ta6nvubl 06HOBNAIOTCSA, Kak onucaHo B 8.6.5.3 1
8.6.5.4, N Nto6ble NOKOSIEHNA 3BYKOBOI TabuLbl BbINMOHATCS, KakonucaHo B 8 6.5.2.

B aopcode onepaTopbl HA YPOBHE UHULMAIM3ALUY BbINOJTHSAKTCSA NPU NepBOM 06palleHnm B Ko onepawuuu.
B aTom o6palyeHnmn imports, exports, imports exports ivars n Ta6nvubl 06HOBNAITCS, Kak onucaHo B 8.6.5.3 1
8.6.5.4. 1 nto6ble NOKOIEHNSI 3BYKOBOW TabnuLbl BbINOMHAKTCS, Kak onncaHo B 8.6.5.2. Onepatopbl Ha ypoBHE
ynpaB/fieHns BbINOIHAKTCA NPU NepBOM Ob6paleHnn Kaxaoro K Lukna K kogy onepauuun. B aTom o6patyeHun
imports, exports, imports exports ksigs n Ta6nuusl 06HOBNAOTCS, Kak onucaHo B 8.6.5.3 1 8.6.5.4. Onepartopbl,
KOTOpble cofepXaT BblpaXeHus Tuna specialop. BbINOMHSAOTCS B K ypOBHE.

8.8 LWWab6noHHOe 06bsiBNEHUE

8.8.1 CuHTakcuyeckasa dopma

template dedaration> -> template < <identtist> > [preset <maplist>] ( <identlist>)

map { <identtist>} with { <maplist>}

{ <instr variable declarations> <block>}

<maphst> -> < <expr list> >, <maplist>

<maplist> -> < <expr list> >

LlabnoHHOe 06 bSABNEHNE NO3BONAET KpAaTKOe 06 bSAB/IEHNE MHOTOKPaTHbLIX UHCTPYMEHTOB, KOTOPblE O4WHaKO0-
Bbl BO6pa60TKe CTPYKTYPbl U CUHTAKCUCE, HO OT/ZINYAKTCA TO/IbKO NO HECKO/TbKUM KNKOYEBbLIM BblpaXXeHUAM NUnun
MMeHaMm 3BYKOBOI Tabnuubl.

8.8.2 CemaHTuKa

MepBbIi cCNUCOK UAEHTUMUKATOPOB COAEPXKUT UMEHA ANA UHCTPYMEHTOB, 06bABMEHHbIX C Wa6noHOM. B
3TOM CMMCKe A0/IKEH GbIThb N0 KpaiiHei Mepe oAnH naeHTUdvKaTop. MepBblil fonoHUTeNbHbIA maplistcogepxuT
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CMNUCOK NpeABapuTesibHO YCTaHOBMEHHbIX CMUCKOB YMCEN, KOTOpble GYAYT CBA3aHbl C KaXAbIM UHCTPYMEHTOM B
wa6noHe. AToT maplistMoxeT 6bITb ONyLLEH, KOTAA HET HUKAKNX NPefBapUTesIbHO YCTAHOB/IEHHbIX YNCES, CBSI-
3aHHbIX C Wa6GMOHHBIMW MHCTPYMeHTaMu. Ecnu maplist6yaeT npucyTcTBOBaTh, TO OH LO/IXEH COAEPXaTh CTO/IbKO
CMUCKOB CXOJIbKO UHCTPYMEHTASIbHbIX MMEH B MEPBOM MAEHTUULMPOBAHHOM cnucke. BTopoli cnucok ngeHtudm-
kaTopoB cogepxut pfields ans wa6noHHOrO 06BSABAEHNS. Y KX 0T0 UHCTPYMEHTa 06bSBIEHHOTO C Wa610HOM,
ecTb TOT Xe camblii cnucok pfields. TpeTuii cnucok nAeHTUNKATOPOB COAEPXNT CNUCOK LWABGNOHHbIX NepeMeH-
HbIX. KOTOPble AO/MKHbI 6bITb 3aMeHEHbI B Noc/efytolleM 6/10ke KoAa ¢ BblpaeHnamu ot BToporo maplist. B aTom
cnucke He MOXeT ObITb HUKaKUX MAEHTUNKATOPOB, KOrAa KaXAblii MHCTPYMEHT, 06 bSBNEHHbIN LLa6/10HOM, OANHA-
KOBBIA.

Cnuncok KapTbl NpuHMMaeT hopMy cnucka CnMCKoB. Y 3TOr0 CAMCKA J0/HKHO 6biTb CTO/IbKO 3/1EMEHTOB,
CKOJIbKO LIAGOHHbIX MePeMeHHbIX 06bAB/IEHO B TPETbEM CNUCKE MAEHTUdNKATOPOB. Kaxablli NogCcnMcok ABiseT-
CSl CMUCKOM BbIP@XEHW! N [O/TKEH NMETb CTO/IbKO 3/1EMEHTOB, CKOJIbKO MHCTPYMEHTa/IbHbIX UMEH B NepBOM
cnucke naeHTudmnkaTopos. MNepBblii (4ONOAHUTENbHBIR) MaplistHe fomxeH cogepxaTb MAeHTU(UKATOPbI, TOSTbKO
UYNCNOBbIE 3HAYEHMS.

8.8.3 WabnoHHblE UHCTPYMEHTaNbHbIe onpeaeneHuns

MHOr1e UHCTPYMEHTbI ONpesensioTCa WaboHHbIM onpesesieHneM, Tak Kak MX MMeHa ecTb B NepBOM Chuc-
Ke ngeHTudmkaTopos. YTo6bl onmcaTh KaxkAblii U3 MTHCTPYMEHTOB, UAEHTUMUKATOPbI, ONMUCaHHbIE B TPETbEM CMNC-
Ke. NooyepeHO 3aMeHS0TCS BbIpaXEHUSIMU U3 CNKCKa KapThbl.

YT06bI cO3gaThb KOg 4151 NEPBOr0 MHCTPYMEHTA, AaHHbI 610K Kofa obpabaTbiBaeTcsl, 3aMeHss1 NepPBYI0
LWa6oHHY0 NepeMeHHYI0 MepBbIM BbIpaXXEHNEM U3 MepBOro NoAcnucka Cnmcka kapTbl, BTOPYHO LWAaGI0HHYO ne-
pEMEHHYI0 NepBbIM BblpaXeHWEeM U3 BTOPOro NOACNUCKA CNMUCKa KapTbl, TPETbI0 Wab/I0HHY0 NepeMeHHyo nep-
BbIM BbIpaXeHWeM N3 TpeTbero noAcnucka cnucka kapTsl, U Tak fanee. YTo6bl co34aTb KO A1 BTOPOr0O MHCTPY-
MeHTa. faHHbIi 6/10K koAa o6pabaTbiBaeTCs 3aMeHss, NepBYI0 LWab/IOHHYI0 NePEMEHHYI0 BTOPbIM BblpaXXeHNEM
13 NepBOro NoACNMcKa Cnucka kapTbl, BTOPYIO Wa6/0HHY0 NePeEMEHHYI0 BTOPbIM BblpaXeHnem 13 BTOpPOoro nog-
CrnucKa cnucka KapTbl, TPeTblo WabN0HHYI0 NepeMeHHY0 BTOPbIM BbIpaXeHWeM U3 TpeTbero nogcnucka cnucka
KapTbl, MTak ganee.

JTta 06paboTka 6/10Ka Koga NPoncxoamnT nepes Ntboi NPOBEPKON CMHTaKcUMca UAn NPOBEPKOW YPOBHS ane-
MEHTOB UHCTPYMEHTOB. LLla6noHHbIe NepeMeHHble He ABNAIOTCA UCTUHHBIMU CUTHA/IbHBIMU NEPEMEHHBIMU U He
[O/MKHbI 6bITb 06BAB/IEHBI B NEPEMEHHOM 6/10Ke 06bSABNEHNS.

8.9 3ape3epBupoBaHHbIE cCnoBa

Cnepytouive cnoBa pe3epBrpyoTCs U He A0/KHbI UCNOb30BaTLCA B KAUecTBe UAEHTU(NKATOPOB B OpKec-
Tpe SAOL.

Aopcode. asig. else, exports, extend, global, if. inports, inchannels, inst.r interp. iopcode. rvar. kopcode.
krate. ksig. map. oparray. opcode, outbus, outchannels. output, presot. return, route, sasbf. send, sequence,
spatialize. srate. table, tablemap. template, turnoff, while, with. xsig.

Kpome Toro, MMeHa nepemMeHHoi, 3anyckarwLmnecs _Sym_. pe3epBupyloTcs Ans cneunguyHoro ncnonb3o-
BaHWsA (Hanpumep, noTok 6utoB detokenisation). u He MOryT 6bITb UMEHEM UHCTPYMEHTA, CUTHANbHOW NepeMeH-
HOIi. 3ByKOBOI TabnuLeit nnm nonb3oBateniemM Koga onepalumn B opkecTpe.

9 OnpepeneHuna kopa onepaunu agpa SAOL v cemaHTunka

9.1 BBOAOHMO

Bce 6a30Bble kOAbl OMepaLuu A0/KHbI 6bITb peann3osaHbl B KaX/j0M TEpMUHase, KOTOPbIi MOXeT eKoAu-
poBaTb 06beKTbl TUNa 3 unu 4.

[ns kaxporo 6a3oBoro kofga onepawun onucbiBaeTcsa cnegytolyee:

NpoTOTUN NOKa3blBaKLW i ypOBEHb KOAA Onepaunn, napameTpbl, KOTOpble TpebyloTCs Npu BbI30BE KOAA
onepayun 1 ypoBHU 3TUX NapamMeTpoB;

HOpMaTVBHaA ceMaHTMka 06paTHOro 3HaueHns. CemMaHTUKa OnuCbIBaeT, Kak BbIYUCINTb UCXOAHOEe 3HaYeHne
[N15 KaXA0ro Bbl30Ba koja onepauuu;

HopMaTMhBHas cemaHTnKa Nt06biX N060UHBbIX 3hheKToB 6a30BOr0 kofa onepaLmu.

9.2 Tun specialop

Ter ypoBHs specialop He ABAseTcs PaKTUHECKUM NIeKCUYEeCKUM 3/1eMeHTOM A3bika SAOL 1 He fomKeH
nosiBNATLCA B opkecTpe SAOL. HO NCMONb3yeTcs B kKauecTBe CoKpalleHns 419 6a30BbIX KOLOB ONepauuu ¢ HUMN.
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Bas3oBble KoAbl onepawuum ¢ ypoBHeM BBOAAT Specialty n onucbiBaloT yHKUMM, KOTOPblE 0OTOGpaXatTCs OT
opfHoro unv 6onee curHanos a-rate B curHane k-rate. Takum 06pasom, y HUX eCTb OAUH UK 6oslee NnapamMmeTpos,
KOTOpble U3MEHAITCA B a-rate, n OHU NMEeT HOPMaTUBHYIO CEMAaHTHWKY a-rate. Ho OHUM TOJ/IbKO BO3BpaLLaloT 3Have-
HUS U/Mnn umeroT No6oYHbIe aphekThl B a-rate. Mpm ncnonbL30BaHUN ITUX KOAOB ONepaLnn B BbipaxeHUsx obpa-
6aTbiBaloTCA. kak kopcode kofbl, M MCMOMb3YTCA AN onpeAeneHnst oWn60oK YPOBHSI.

BblpaxeHue, 3anpeleHHoe npasunavu B 8.6.6 1 8.6.7 ans a-rate u k-rate, He oMKHO MMeTb specialop.
BblpaxeHue specialop Ao/1KHO 6bITb TONBKO B 3aLMLLEHHOM KOHTEKCTE, EC/TV BbIpaXEHMWE 3alUThbl TAKXe SIBNseT-
ca specialop BeipaxeHueMm. BbipaxeHue specialop He A0/KHO GbITb B BbIpaXeHUN 3aLnTbl UK KOJO0BOM 6/10Ke
ans while onepatopa. O6palleHus k specialop kogam onepauum He BO3MOXHbI B iopcodes. kopcodos n opcodes.
Ecnu o6pauieHuns k specialop kogam onepauuu npucyTcTByloT B aopcodo u specialop kogax To onepauuu gns
a-rate n k-rate BbINONHSIOTCS N0 NpaBuaam, onpegesneHHbiM B 8.7.7.3.

9.3 Cnucok 6a30BblX KOAO0B onepauumn

Heckonbko 6a30BbIX KOAO0B onepayun onncblBakdTCA B nocneqyrownx nognyHkKrTax. OHun AEeNnAaTca no karte-
ropuvam, HO B 3TOM HET HUKaKoro HOpMaTUBHOTO 3Ha4YeHUA, a TO/IbKO ACHOCTb NpeAcTaBNeHUA.

MaTemaTunyeckue yHKLUY int. frac, dbamp. ampdb, abs, sgn. exp. log. sgrt. sin. cos. atan.
pow. fog10. asin. acos. floor. ceU. min. max

KoHBepTOpSI gettune. settune. octpch. pchoct, cpspch. pchcps. cpsoct, octeps.
midipch. pchmidi. midioct. octmidi, midicps, cpsmidi

TabnunyHble onepaumu ftlen. ftloop. ftfoopend, ftsr. ftbasecps. ftsotloop. ftsetend. ftsotbase.
ftsetsr. tableread, tablewrite, oscil. loscil, doscil, koscil

CurHanbHble reHepaTopsl Mine, aline, kexpon. aexpon, kphasor. aphasor. pluck, buzz, grain

3BYKOBbIE reHepaTopsl irand. krand, arand. ilinrand. klinrand. alinrand. iexprand. kexprand,
aexprand, kpoissonrand. apoissonrand, igaussrand, kgaussrand,
agaussrand

dUnbLTPBLI port, hipass. lopass, bandpass, bandstop. biquad, allpass, comb,
fir, H. firt. iirt

CnekTpasbHblilt aHanus fft. ifft

PerynupoBka ycuneHus rms. gain, balance, compressor

[leMoHcTpauroHHoe npeobpasoBaHne decimate, upsamp. downsamp. samphold. sblock

3afepxku delay, delays, fracdelay

OchhekThbl reverb, chorus, flange, speedt, fx_speedc

M3meHeHne Temna gettompo. settempo

[na kaxgoro 6a3oBoro Kkoga onepayumn gaetca npoToTun Koga onepauun. 3To nokasbiBaeT YpPOBEHb KoAa
onepauuu, Y1CN0 HEOGXOAUMbIX U AOMNOMHUTENbHLIX (DOPMasibHbIX NapamMeTPOB 1 YPOBEHb KaXA0ro u3 hopMarib-
HbIX MapameTpoB. OnpejeneHHble NnapaMeTpbl K onpeaeneHHbIM 6a30BbIM KOAaM onepaLmmn npeAcTaBasaloTCcs B
ckob6Kax, korga *atoT popmMasbHblli NapaMeTp ABAAETCA AONO0HUTENbHbIM. OnpefeneHHble Kofbl onepaLuumn nuc-
No/ib3yHT B KaBblukax, YTO 03HAYAET, YTO KOZ onepaLmm MoxeT 06paboTaTb NPON3BOJILHOE YMC/I0 NapaMeTpoB.
KaBblUuky TETMPYIOTCS C YPOBHEM A1 TaKMX KOAOB onepawumn, KoTopble sIBAAIOTCA YPOBHEM BCEX NapameTpoB.
Ecnun HeT HOPMaTUBHOTO fA3blka A5 ONPefe/IeHHOro KoAa onepauumn, KOTopblii onpeAenieH nHavye, TO 3TO CUHTaK-
cnmyeckas owmnbka, ecnu npuMeHseTcs Kakoin-nnbo n3 cneyroLnx onepaTopos:

- BOoGpalleHun kofa onepaunn MeHbLle hakTMyeckux napameTpoB, YeM HE06X0AUMbIX (DOPMasbHbIX Napa-
MeTpOB:

- BOo6paleHun koga onepauum 6onblue hakTMyecknux napaMmeTpos, HeM He06X0ANMO, N A0NONHUTE TbHbIE
chopManbHble NapamMeTpbl M oNpeAeeHuns Kofa onepauun He BKIOYakT NepeMeHHble, pa3ie ieHHble KaBblukamu.

- hakTnyeckoe BbipaxeHne napameTpa umeeT 6onee 6bICTPbI YPOBEHb, YEM COOTBETCTBYIOLMIA hopmab-
HbIVi napameTp UM nepeMeHHbI (hopManbHbIi mapaMeTp, eC/IM 3TO — KOPPECNOHAEHLMS;

- (hakTuyeckoe BbipaxeHne napamMeTpa He SiBNSieTCA O4HO3HAYHbIM WM He ABMASeTCA TabnuyHbIM, Korga
COOTBETCTBYHOLWMNIA hopManbHbIi NapaMeTp onpegensiet Tabauuy.

MmeHa, cBA3aHHble C hopmanbHbIMM NapamMeTpamMu B 6a30BbiX MPOTOTUNAX KOAA OnepaLnm, He UMEIT HUKa-
KOro HOpMaTUBHOTO 3HAYeHWUsl, HO UCMO/b3YTCA AN1A ACHOCTY NP 06paLeHnn K 3HaYeHUsAM, KoTopble nepeaa-
I0T. K&K COOTBETCTBYOLW e (hakTUYeckne napameTpbl, U OMUCLIBAKOT, KaK BbIYNCNTL 3HAYeHNe 6a30BOro koja
onepaumu.
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9.4 MaTtemaTnyeckme QyHKUUN

9.4.1 BBefeHue

Kaxablii 13 KOL,0B onepawmnmn BbluncnaeT MaTteMaTnyeckyo yHKLMIO.

9.4.2 int

opcode int (xsig x)

Koz onepauum int BbluncAsieT Le0unC/IeHHY0 YacTb CBOEro napaMmeTpa.

NcxopHoe 3HaveHne AOMKHO 6bITh LLeI0OYNCNEHHON YacTblo X.

9.4.3 frac

opcode frac (xsig x)

Kog onepauuu frac BbluncnseT 4po6HYI0 YacTb CBOEro napameTpa.

NcxopHoe 3HaveHne A0MKHO 6bITh APO6HON YaCTbIO X, TO eCTb, X — UHTepBan (x). Ecnu x otpuuyarteneH, To
frac (X) Takxe oTpuuaTeneH.

9.4.4 dbamp

opcode dbamp (xsig X)

Kog onepauun dbamp Bbluncnset napameTp, 3KBUBaANEHTHbI aMnauTyae, rae amnantyga 1 coorseTcTsyeT
ypoBHt0 90 6. Ecn X He CTPOro NosiIoXMTeNeH, TO 3To owmnbka pacyera.

NcxofHoe 3HauYeHne Jo/MKHO 6b1Tb 90 ¢ 20 log,0x.

9.4.5 ampdb

opcode ampdb (xsig x)

Kop onepaumn ampdb BblUMCASIET OLEHOHbI NapameTp, 3KBUBANIEHTHbI aMnanTyae, rae amnantyaa 1co-
OTBETCTBYeT ypoBHt0 90 ab6.

MicxogHoe 3HavyeHne A0KHO 6biTh 10 W ~90V20.

9.4.6 abs

opcode abs (xsig X)

Koz onepauun abs Beluncnsiet abconoTHoe 3HaueHne napameTpa. VicxofHoe 3HauYeHne fO/IKHO BbITh -X.
ecnu x <0, nau x. B 4pyrux cnyvasx.

9.4.7 sgn

opcode sgn (xsig x)

Kop onepaunn sgn BbluncnseT 3Hak (PyHKL M0 3Haka) napameTpa. icxofHoe 3HavyeHue J0MKHO 6biTb -1.
ecnn x <0.0 ecnn x =0. unn 1 ecnmu x> 0.

9.4.8 exp

opcode (xsig X)

Kop onepauun 0Xp BblYUCNAET IKCMNOHEHLMaNnbHY0 MYHKLMUIO.

McxofHoe 3HayeHne JOMKHO 6bITh 0*.

9.4.9 log

opcode log (xsig X)

Kog onepauuu log Bbluncnsaet norapudm napameTpa.

Ecnu x He nonoxunteneH, To aTo owmnbka pacyeta.

9.4.10 sgrt

opcode sqrt (xsig x)

Kop onepauuu sqrtBbluncnaeT kBagpaTHbli KOpeHb NnapameTpa. MicxogHoe 3HaveHune A0MKHO 6bITb SArt ().

9.4.11 sin

opcode sin (xsig X)

Kop, onepauwnu sin Bbl4MCNAET CUHYC napameTpa, AaHHOro B pajmaHax. MicxogHoe 3HavyeHne f40/KHO 6biTh
sin Xx.

9.4.12 cos

Opcode cos (xsig X)

Kop, onepauuu cos BblYMCNAET KOCUHYC NapaMmeTpa, aHHOro B pagmaHax. icxogHoe 3HayeHue f0/MKHO
6bITb COS X.

9.4.13 atan

opcode atan (xsig x)

Kop onepauun atan BbluncnseT apkTaHreHe napameTpa, aHHoro B pagmaHax. icxogHoe 3HaveHvne 4OMKHO
6bITb tan  X. B AnanasoHe [-n/2. n/2).
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9.4.14 pow

opcode pow (Xsig X, Xsigy)

Kog onepauunu pow BblYNCASET MOLHOCTb.

McxopHoe 3HavyeHne JOMKHO 6bIThb X*.

9.4.15 log10

opcode log 10 (xsig X)

Kog onepauun 1ogl0 BbluncnseT norapudm napamerpa c ocHoBaHuem 10. icxogHoe 3HavyeHue A0MKHO
6bITb l0g,0X.

9.4.16 asIn

opcode asm (xsig Xx)

Kog onepauuu asin BbluncnsieT apkCUHyc napameTpa, B paguaHax.

NcxonHoe 3HaveHne A0MKHO 6bITh Sin ~1X, B Ananasoxe [-n/2. n/2).

9.4.17 acos

opcode acos (xsig x)

Kop onepaummn acos BbluncnaeT apkkoCUHYC napaMmeTpa, B pajnaHax.

McxogHoe 3HavYeHne f0MKHO 6bITh COS'1X. B gnanasoHe [0. n).

9.4.18 ceil

opcode ceil (xsig x)

Kog onepauuu ceil BluncnseT HUXKHEe 3HaYeHUe napameTpa. VicxofHOe 3Ha4YeHNe A0/IKHO 6bITb CaMbliM
MafieHbKUM Le/bIM YUC/IOM Y TaK. UTo6bI X Y.

9.4.19 floor

opcode floor (xsig x)

Ko onepauum floor Bbluncnsiet BepxHee 3HayeHne napameTtpa. icxogHoe 3HaYeHne JO/MKHO OblTb CaMbIM
60MbLINM LeNbiM YACNOM Y TakK. 4Tobbl y<. X.

9.4.20 min

opcode min (xsig x1 [xsig...J)

Kop onepauuy min HaxoAnT MUHUMYM U3 3HAYEHWIA HECKONbKUX NapaMeTpoB. IcxogHoe 3HauYeHne f0KHO
6bITb MMHMMa/IbHBIM 3HAYEHWEeM 13 3HaUYeHnii napameTpa.

9.4.21 max

opcode max (xsig x1 [xsig...))

Kof onepaymm max HaxoAUT MakCUMyM 13 3HAYEHUI HECKO/TbKMX MapamMeTpoB. VICXOAHOe 3HaYeHne fOsK-
HO 6bITb MaKCMManbHbIM 3HA4YeHMEeM U3 3HaYeHuli napameTpa.

9.5 Tlpeo6pa3oBaTtenn nogauu

9.5.1 BBepfeHune

CyuwiecTByloT YyeTblipe npeAcTasseHuns Ansa nogayun B SAOL opkecTpa. 9Tu YeTbipe npefcTaBaeHns cnegy-
owme:

- knacc nogauu, unu pch npegcraBnexnve. Mogava npeacTaBnsieTcs Kak LeNoYNCNEeHHas 4acTb HoMepa
oKTaBbl, rae 8 byAeTokTasa cogepxalian cepeguiy C (C4); nnoc gpobHas yacTb, KoTopas npefcrasiseT Knacc
nogaun, rge .00 6yget C. ,01 6ypet C#, ,02 6ygeT D n 1.4. lpo6GHbIE YyacTn Mexay waramm knacca nogayu
OKPYTNATCA K camoMy 6/1M3KOMY Knaccy nogauu;

-4acTb OKTaBbl UK octnpeacTasneHne. NMogava npefcraBnAeTcs, Kak LesovyncaieHHasn YacTb HoMepa oKTa-
Bbl, rae 8 6yfeT oktaBa, cogepxauwas cepeaunHy C (C4). Mnoc apobHas yacTb, KOTOpas npeacTaBnseT yacTb
OKTaBbl, rA4e Kaxblli Wwar paBHblil 1/12 okTaBbl, NpeAcTaBnseT NONYTOH;

- MIDI npegctaBneHne yncna nogayun. Mogavya npeacTaBnaeTcst Kak Le/i0YNC/IeHHOE YMC0 NOTYyTOHOB,
Bbllle NN HUXe cepeaunHbl C, npeacTaBrieHHON Kak 60;

-yacToTa uau cps npegcrtasneHune. Mogava, npeacrtaB/ieHHas Kak HEKOTOPOE YNCNO0 LLUKNOB B CEKYHAY.

Kaxgblii n3 npeo6pasoBaTeneli nogayun npeacrasnset npeobpasoBaHne, KOTOpoe caenaeT ero Msi B HOBOM
npeAcTaB/ieHUN NepBbIM U OPUTUHAIbHBIM MapamMeTpoM BO BTOPOM NpegcTasneHne. Takum o6pasom cpsmidisns-
nseTcsA npeobpasoBaTesieM, KOTOPbI BO3BpaLLaeT 4acToTy, COOTBETCTBYHOLLYI0 onpeAeneHHoi nogaye MIDI.

9.5.2 gettune

opcode gettune ([xsig dummy])

Kog onepauun gettune Bo3BpalyaeT 3HauYeHUe TekyL el rno6anbHOn HacTpoliku opkecTpa. FnobanbHas Ha-
CTpoOiika JoMXHa 6biTb yCTAHOB/IEHA NO yMO4YaHuio B 440, HO MOXET 6bITb M3MEHEHA, NCNOMNb3yAa Settune koa
onepaumu.

Dummy napameTp ncnonb3yeTcs, 4Tobbl onpefennTs ypoBeHb o6palleHns Koga onepaymu.
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9.5.3 settune

kopcodo settuno (ksig x)

Kop onepauwu settune yctaHaBnvBaeT M BO3BpallaeT TeKyllee 3HayeHue rno6anbHOW HacTpoliku
opkecTpa.

NcxofHoe 3HaueHne foMKHO BbIThb X.

9.5.4 octpch

opcode octpch (xstg x)

Kog onepauuu octpch npeo6pa3soBbiBaeT knacc okTaBbl B COOTBETCTBUM C MacLUTaG0M LUKabl.

9.5.5pchoct

opcode pchoct (xsig Xx)

Kog onepauun pchoct npeo6pasoBbiBaeT NpeAcTaB/ieHe OKTaBbl NPeACcTaB/IEHUIO Kacca nojavu.

Ecnun x He CTPOro No/0XUTeNeH, T0 aTo OLLINGKA BbIYNCEHUS.

9.5.6 cpspch

opcode cpspch (xsig x)

Kog onepauwnu cpspch npeo6pa3oBbiBaeT NpeAcTaBeHNE Knacca nofayun B LiMKNax B CEKYHAY B COOTBET-
CTBMM C MaclwTabom wWkanbl U rnobanbHbIMWU HACTPONKAMMU.

Ecnu X He CTPOro NoNoXUTesieH,To 3To owunbkKa.

9.5.7 pchcps

opcode pchcps (xsig x)

Kog onepauun pchcps npeo6pasoBbiBaeT npeAcTaB/ieHne B Lukiax B CEKYHAY B NpejcTaBieHne knacca
nojayun B COOTBETCTBMY C I/106a/1bHOI HACTPOIAKONA.

Ecnv X He CTPOro NOIOXMTENEH, TO 3TO owwnbKa.

9.5.8 cpsoct

opcode cpsoct (xsig X)

Koz onepauun cpsoctnpeo6pa3oBbiBaeT NpeAcTaBNeHNE OKTaBbl B LiKKIax B CEKYHAY B npeAcTaBfeHne B
COOTBETCTBUMU C I1106a1bHOI HACTPOIKOIA.

Ecnu X He CTPOTro NooXnTeseH, TO 3TO oWwn6GKa.

9.5.9 octcps

opcode octcps (xsig x)

Kog onepauummn octcps npeo6pa3oBbiBaeT NpefcTaB/eHne LUKI0B B CEKYHAY B NpefcTaB/ieHVe OKTaBbl B
COOTBETCTBUM C r106a1bHOI HACTPOIKOMA.

Ecnun x He CTPOro NON0XMTENEH, TO 3TO OLINGKa.

9.5.10 midipch

opcode midipch (xsig x)

Koga onepauwumn midipch npeo6pa3soBbiBaeT npeactasnieHune knacca nogaun B MIDInpeacTtaBnexme.

Ecnu x <= 3, To 310 owmnbKa.

9.5.11 pchmidi

opcode pchmidi (xsig x)

Kog onepauwumn pchmidinpeo6pasossiBaeT MIDI npeactaBneHune B npegcTaBieHne knacca nogaum.

Ecnun X He CTPOro N0N0XMTENEH, TO 3TO OLINGKa.

9.5.12 midioct

opcode midioct (xsig x)

Kog onepauun midioct npeo6pasosbiBaeT npeactasrieHne okTaebl B MIDI npegcTtaBnexue.

Ecnu x <= 3, To aT0 owmnbKa.

9.5.13 octmidl

opcode octmidi (xsig x)

Kog onepayum octmidinpeo6pasosbiBaeT MIDI npegctaBneHue B npeacTaB/ieHe OKTaBbl.

Ecnun x He CTPOro NON0XUTENEH, TO 3TO OLINGKa.

9.5.14 midicps

opcode midicps (xsig x)

Kog onepauuun midicps npeo6pa3oBbiBaeT npeacraBfieHe LUKIoB B cekyHay B MIDI npeactaBneHne B
COOTBETCTBUM C rN06asIbHON HACTPOIKON.

Ecnu x He CTPOTo NOMOXWUTENEH, TO 3TO OLINGKA.
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9.5.15 cpsmidi

opcode cpsmidi (xsig x)

Kog onepauun cpsmidi npeo6pasosbiBaeT MIDI npeacTaBneHne B npeactaBfeHne LUKNOB B CEKYHAY B
COOTBETCTBUM C r106aNbHOM HACTPOIKONA.

Ecnv X He CTPOro NosIoXMTeeH, TO 37O owunbkKa.

9.6 TabnuuHble onepayuun

9.6.1 ftlen

opcode ftlen (table t)

Kog onepauwu ftlen o6patHblii AnvHe Tabnuubl. AnvHa Tabnuubl ABNSETCS 3HAYEHUEM, BbIYNC/IEHHBIM Ha
OCHOBaHUM pasmepa napameTpa B 3ByKOBOI TabnuLe reHepaTopa.

NcxopHoe 3HaueHue A0MKHO 6biTh A/IMHON TabnuLbl, Ha KOTOpYto ccbinaeTcs f.

9.6.2 ftloop

opcode ftloop (table t)

Kog onepauum ftloop. o6patHbIii cTapTOBOM TOUKE LKA 3ByKOBOI Tabnumubl. Touka Lukna ycTaHaBnnBaeTcs
UV B 3BYKOBOM [JEMOHCTPaLMOHHOM 6/10Ke JaHHbIX B MoToke 6uTOB mnu ftsetloop kogom onepauuu, B gpyrux
cnyyasax ato 0.

McxoaHoe 3HaYeHne J0MKHO BblTb CTAPTOBOW TOUKOW LiMKNa 3ByKOBOI Tabnuubl Ha KOTOpyto ccbinaeTcs t.

9.6.3 ftloopend

opcode ftloopend (table t)

Kog onepauuu ftloopend. 06paTHblii KOHEUYHO TOUKe LiMKNa 3BYKOBOW Tabnmubl. Touka Lukna yctaHaBnunaa-
eTCsl UM B 3BYKOBOM [,eMOHCTPaLMOHHOM 6/10Ke faHHbIX B noToke 6MTOB UK ftsetend 6a3oBbiM KogoM onepauuu,
B Apyrux cnyyasx ato 0.

NcxopHoe 3HaYeHne f0MKHO 6biTb KOHEYHOW TOUKOI LMKNa 3BYKOBOW Tab/inLbl Ha KOTOPYIO ccbinaeTcs t.

9.6.4 ftsr

opcode ftsr (table t)

Kog onepauwu ftsr. o6paTHbIi YacToTe AuckpeTU3aLuuy 3ByKoBoii Tabnuubl. YactoTa AUCKpeTH3aLnm ycra-
HaB/1MBaeTCA B 3BYyKOBOM AE€MOHCTPpalyNOHHOM 6noke AaHHbIX B NOTOKE 6VITOB, B APYTINX CNyd4asax aTo 0.

NcxopHoe 3HauyeHne J0/KHO 6biTh YacToTOl AMCKpeTu3auuu 3BykoBol Tabnuubl. [y, Ha KOTOPYIO ccbina-
etca t.

9.6.5 fthasecps

opcode ftbasecps (table t)

Kog onepauuu ftbasecps o6paTtHbiii OCHOBHOI YacToTe 3BYKOBOI Tabnuubl, B uuknax B cekyHay (I'y). Oc-
HOBHas 4YacToTa yCTaHaB/iMBaeTCAa U B 3BYKOBOM AEMOHCTpaynOHHOM 610Ke AaHHbLIX B NOTOKe 6VITOB, nnn
B 6a30Boli 3ByKoBOIi Tabnuue sample reHepaTtopa, nin 6a3oBbiM KogoM onepauum ftsetbase. B gpyrux cnyuasnx
3100.

McxoaHoe 3HauYeHne fO/MKHO BblITb OCHOBHOW YacTOTOW 3ByKOBOI Tabauubl, B L. Ha KOTOPY!O cCcbinaeTcs t.

9.6.6 ftsetloop

kopcodo ftsetloop (tablo t. ksig x)

Kog onepauuu ftsetloop yctaHaBnmBaeT cTapTOBYO TOUKY LiMk/a 3BYKOBOV Tab/11Lbl B HOBOE 3HAYEHUeE.

Ecnu x <0. unu ecnu x 6onblie, 4em pasmep 3BYKOBOW TabnuLbl, Ha KOTOPYIO CCblNlaeTcsa /, TO 3TO owmn6Ka
BblUMC/IEHNSA.

Y aToro koga onepauum ecTb N0o604UHbIe achhekTbl. CTapToBasa TOYKa LKA 3BYKOBOWN Tabnuubl / 4OMKHA
6bITb yCTAHOB/IEHA B X.

VicxoHOe 3HauyeHne [OIKHO ObIThb X.

9.6.7 ftsetend

kopcode ftsetend (table t ksig x)

Kop onepauuu ftsetend yctaHaBnmBaeT KOHEUHYIO TOUKY LiMK/a 3BYKOBOI TabuLbl B HOBOE 3HAUYeHune.

Ecnu x <0. unu ecnu x 6onblue, Yem pasmep 3ByKOBOW TabnuLbl, Ha KOTOPYIO CCblflaeTcs /, TO 3TO oWmnGKa
BblUMC/IEHNS.

Y aToro koga onepaumm ectb No60o4HbIE 3 hekTbl. KOHEUHAst TOUKa LMKna 3BYKOBO Tabnuubl /g0omxHa 6biTb
yCTaHOB/IEHA B X.

McxoAHOe 3HauYeHne JOMKHO ObIThb X.

9.6.8 ftsetbase

kopcode ftsetbase (table t. ksig x)

Kog onepauuu ftsetbase yctaHaBnnBaeT 0CHOBHYH 4acTOTy 3BYKOBOI Ta61ULbl B HOBOE 3HAUEHME.

44



FOCT P 53556.5—2013

Ecnv X B CTPOro NosoXuTesneH, To 3T0 OLNGKA BblYNCEHUS.

Y aToro 6a30B0ro koga onepauuy ecTb NnobouHble adhpekTbl. OCHOBHaA YacToTa 3ByKOBOI TabnuLbl [A0MX-
Ha 6bITb YCTAHOB/IEHA B X. TA€ X SIBNISiEeTCS 3Ha4YeHneMm B .

NcxofHoe 3HauYeHne fO/MKHO ObITh X.

9.6.9 ftsetsr

kopcode ftsetsr (table t, ksig x)

Kopg onepauun ftsetsrycrtaHaBnmeaet napameTpbl HacToOTbl AUCKPeTU3aL KN 3BYKOBOW TabuLbl K HOBOMY
3HAYEHMUIO X.

Ecnv X He CTPOro NOM0XUTEseH, TO 3TO OLINGKA BbIYNCEHUS.

Y aToro 6a30BOro kofa onepauumn ectb N0604HbIE 3 PekTbl. YacToTa gucxpetnsaLm 3BykoBoi Tabamubl t
[lO/XHA 6bITb YCTAHOB/IEHA B X. FAe X IBNsSieTcs 3HayeHnem B Iy,

McxopHoe 3HauyeHne LOMKHO ObIThb X.

9.6.10 tableread

kopcode tableread (table t, xslg index)

Kog onepauuu tableread Bo3BpalyaeT eAUHCTBEHHOE 3HAYEHWE U3 3BYKOBOW TabnuLbl.

McxoaHoe 3HaueHne AO/IKHO 6biTh 3HAYEHUEM 3BYKOBOI Tabnuubl / no uncny index, rae Homep 0 siBnsieTcs
nepBoii BbIGOPKOIA B 3ByKOBOI Tabnuue. Ecnn index He GyAeT LesbiM YUC/IOM, TO UCXO4HOE 3HAUYEHWNEe [OJIKHO
6bITb MHTEPNONPOBAHO OT COCEHUX TOYEK 3BYKOBOW Tabnuubl.

9.6.11 tablewrlte

opcode tablewrite (table t xsig index, xsig val)

Kog onepauun tablewrite yctaHaBnmBaeT eANHCTBEHHOE 3HAYEHME B 3BYKOBOI Tabnuue.

Ecnu index <0, nnu ecnu index 6onblue, 4yeM pasmep 3ByKOBOI Ta6nuLbl, Ha KOTOPYH ccblnaeTcs f. To aTo
owmn6bKa BblYMCNEHNS.

Y aToro kofa onepawum ecTb no6o4Hble adhhekTsl, iNdeX fJo/mKeH GbITb OKPYT/IEH K cCaMOMy 6/1M3KOMY Liefo-
My uncny, n 3HadyeHune index yucna B 3BykoBoii Tabnuue tfo/KHO 6GbITb YCTAHOB/IEHO B HOBOE 3HaueHue val, rae
HoMep O ABNsAeTCA NepBoOii BbIGOPKOW B 3BYKOBOI Tabnuue.

McxopHoe 3HauYeHne A0KHO 6bITh val.

Ecnu rno6anbHblie Tabanubl HANMMCaHbl B YPOBHE OHOI0 MHCTPYMEHA. 3TO He yKa3blBaeT, KorAa HOBble 3Ha-
YEeHUs1 CTAHOBATCS JOCTYNMHbIMU APYTMM UHCTPYMEHTaM. B 4aCTHOCTM 3TO He ykasblBaeT, 4OCTYMHbI I U3MEHEHUS
B TOM X€ CamMOM Luk/ie opkecTpa. I3MeHeHUsi OMKHbI 6bITb 4OCTYMHLIMU BCEM MHCTPYMEHTaM B C/iefytoLiem
LUK/e opkecTpa, u paspelarTcs 6bITb 4OCTYNHbIMW MHCTPYMEHTaM YyNopsAA0YEHHbIM NO3Xe B TOM Xe CaMOoM
Lukne opkecTpa.

9.6.12 oscll

aopcode oscil (table t. asig freq [war val])

Kog onepaumu oscilonicbiBaeT HECKONBKO pas3 LMK/Ibl BOKPYT 3BYKOBOI Tabnuubl t Ha ypoBHe freq Luknos B
cekyHay. Koraa ko onepauuu 6yaeT oueHeH, l00ps fo/mKHbI 6biTb OKPYTr/ieHbl KCamMoMy 6/IM3KOMY LieslIoMy Ynchy.
Ecnu loops He 6yayeT oLeHeHbl, TO UX 3HAYEHUSA [ODKHO 6bITb -1.

Ecnv loops He CTPOro NosIOXUTENbHBI U TAKXE He -1, TO 3TO OLIMGKA BbIYNC/IEHNS.

McxoaHoe 3HayYeHne BblunMcaseTcs CornacHo cneaytoueii npouegype.

Mpu nepBom o6paLLeHun ypoBHst OSCH BHYTpPeHHAS hasa A0KHa 6biTh ycTaHoBeHA B 0. U BHYTPeHHee
yncno Habopa umknoB k loops. Mpu nocneayowmnx o6paleHnax BHYTPEHHSAA asa f0/HKHA OblTb MOCTENEHHO
yBenuueHa Ha freq/SR. rge SR siBnsieTcs 4actoToil AuckpeTusauumu opkectpa. Ecnu nocne npupaueHus
BHYTPeHHAA hasa He 6yaeT B uHTepsase [0.1] 1 BHYTpeHHee KONMYEeCTBO LMKNa CTPOro NonoXnTenbHo, To hasa
A0/KHa 6bITb yCTaHOBNEHA B APO6GHYI0 YacTb ee 3HaydeHns (p: =p - non (p)), U KOANYECTBO LMKNa NOCTENEHHO
YMEHbLUEHO.

Ecnun BHyTpeHHee konuyecTBo uukia 6yaet 0. To nCXOAHOE 3HAYEHNe AO0MKHO 6biTh 0. MIHave ncxogHoe
3HauyeHne AOMKHO GbiTb 3HAYEHMEM HOMepa X B 3BYKOBOU Tabnwuue, rae X = p */, rae p siBnsieTcst Tekylel
BHYTpeHHel ha3oii n/ ansetca ganHol Tabnuubl t. Ecnn x He 6yaeT LenbiM YAC0M, TO 3HAYEHNE J01KHO ObITb
MHTEPNOAIMPOBAHO OT COCEeHUX TabNUYHbIX 3HAYEHWA.

9.6.13 loscll

aopcode loscil (table t. asig freq [ivar basefreq. ivarloopstart. ivarloopend)])

Kop onepauun loscil onvcbiBaeT Lykbl BOKPYT 3BYKOBOM Ta6nuupl f. LIMKIMYHOE BbINOMIHEHVE NPOAO/IXAET-
CA. MOKa KOA onepauumn SBAsieTCA akTUBHBLIM W BbINOJTHAETCA NO CLEeHapuio, KOTOPbI 3aBMCUT OT OCHOBHOW YacTo-
Tl basefreq nuacToThl guckpeTUsaLUN TAGANLbI.
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Ecnu basofreq Ho 6yfeT n3BecTeH, TO OH A0/MKEH ObiTb YCTAHOBMEH B OCHOBHYI Y4acToTy Tabnumubl / no
ymonuyaHuio. Ecnny Tabnuubl / ecTb ocHoBHas yactoTa 0 u basofroq He n3BecTeH, TO 3TO OLWIMGKA BbIYUCIEHNUS.
Ecnun basofreq He cTporo nonoxuTteneH, To 3To ownbka BpeMeHu BbluncneHus. MapameTp basofreq fonxeH 6biTh
onpegeneH B Iy,

Ecnu loopstartu loopend He n3BECTHbI, TO OHW A0/MKHBI 6bITb YCTAHOB/IEHbI B CTAPTOBYO TOUKY U KOHEYHYO
TOYKY Lukna Tabnuubl / cooTBeTCTBEHHO. Ecnn loopend He n3BecTeH 1 koHevHas Touka uukna / pasHa 0. To loopend
[0/MKEeH 6bITb yCTaHOB/EH A0 KoHLa Tabnuubl B (/-1). rae /— anvHa Tabnuubl B 4EMOHCTPaLMOHHbIX Toukax. Ecimn
loopstart He meHbLe, Yem loopend nnn oTpuLaTENIEH.TO 3TO OLIMGKA BbIYMCIEHUS.

McxoaHoe 3HaueHne BblYMCNAETCS COrNacHo caeytoleit npouegype.

Ecnu / gnuHa Tabnuusl, To T — loopstartdl, 1 1 — loopend/l. Mpu nepeom o6patieHun k yposHto loscil.
BHYTPEHHAA ha3a gonkHa 6biTb ycTaHoBsieHa B 0. Mpu nocnegylowmx obpateHusx BHYTpeHHASA dhasa fo/kHa
6bITb NocTeneHHo yBennyeHa Ha freq'TSR/(basefreq'SR). roe TSR aBnsieTcst yacToTol AncKkpeTU3aLum Tabamubl
1 SR ABNsAeTcs yacToTol AuckpeTnlaumum opkectpa. Ecnu npupateHune 3actaBuio BHyTPeHHIO a3y BbliTH 3a
WHTEpBan [T, N] Wan cTaHOBUTLCSA MeHblle, yem 0. hasa fosmkHa 6bITb yCTaHOBMEHA B T +P-KM, rAe p ABnseTcs
BHYTpeHHel has3oii, N K ABNSeTCS HUKHUM 3HaveHuem (p/n). OfHako, ecnu asoBbIi ykasaTe b elye He nepeaarn
3HaueHue loopstart, n ecnu npupatieHve 3actaBnio ha3oBblil ykazaTelb CTAHOBUTLCSA MEHbLUE, YEM HY/b, (ha30-
Bblil yka3aTeb 6epeT Hy/ieBOe 3HaYeHue.

NcxopHoe 3HavyeHne A0MKHO 6biTb 3HAYEHMEM HOMepa X B 3BYKOBOI Tabnuue, rae X =p */, p — Tekywas
BHYTPEHHAA hasa n/— gnvHa tabnuubl /. Ecnm xHe 6yaeT uenbiM YNCN0M, TO 3Ha4YeHne A0/HKHO ObITb MHTEPO-
NINPOBAHO OT COCEAHNX TaB/INYHbIX 3HAYEHWIA.

9.6.14 doscil

aopcode doscil (table t)

Kog onepauun doscil Bocnpon3BoanT BbIGOPKY 6€3 MOACTPOIKM HACTOThI UKW LKA,

McxoaHoe 3HaueHne BblYMCNAGTCS COMNacHo caeytoleit npouegype.

Mpu nepBom o6palyeHnmn K ypoBHio doscil BHyTpeHHAs ha3a fonxHa 6biTh ycTaHoBeHa B 0. Ha nocnegy-
IOLWUX o6paleHnsax BHYTPEHHsA hasa Ao/kHa 6biTb MocTeneHHo yBennyerHa Ha TSR/SR, rae TSR — vacToTa
anckpeTtusaunn Tabnuubl / n SR ssBNseTcs yacToToli AuckpeTusauum opkectpa. Ecnm nocne npupawieHns BHyT-
peHHAs hasa 6onblie, yem 1. To genaeTca Ko onepaymn.

Ecnu ko onepaunv 6yaeT caenaH, To UCXOAHOe 3HAYeHMe A0/MKHO 6bITh 0. MIHaye ncxoAHoe 3HaveHne
[OJKHO ObITb 3HAYEHUEM AEMOHCTPAaLMOHHOrO HoMepa X B 3ByKOBOW Tabnuue, rae x = p*/, rae p — Tekywas
BHYTpPeHHSAS hasa, u/— gnnHa tabnuupl /. Ecnm x He 6yaeT LenbiM YAC/IOM, TO 3HaYeHne A0/KHO 6bITb UHTEPMO-
NIMPOBAHO OT COCEAHUX TabNUYHbIX 3HAYEHWUIA.

9.6.15 koscil

kopcode koscil (table t. ksig frq pvar loops))

Kog onepauun koscilonucbiBaeT HECKOIBKO pas LiMK/bl BOKPYT 3ByKOBOW Tabnuubl / Ha ypoBHe freq uuknos
B CEKyHAy, BO3Bpallas 3HauYeHUsi Ha ypoBHe ynpaBfeHus. Korga kog onepauuun 6yaeT oueHeH, l00ps LOMKHbI
6bITb OKPYI/NIEHbI K CAMOMY 6/1M3KOMY Liefiomy unciy. Ecnv loops He n3BecTeH, TO ero 3HaYeHUe [O0/KHO 6bIiTh
yCTaHOBNEHO B -1.

Ecnu loops He CTPOro NonoXuTenbHbl U Takke He -1, To 3TO oW n6Ka BblUNCIEHMS.

NcxogHoe 3HaueHne BbIYNCNAETCS COMIacHo cneaytoleii npouegype.

Mpn nepeom o6palyeHun kK ypoBHio Koscil BHyTpeHHAs thasa fomkHa 6bITb ycTaHOBMEHA B 0, M BHYTPeHHee
uyncno Habopa umknoB B loops. Mpu nocnefywwmx o6paleHnax BHyTPEHHsAS has3a A0/HKHA ObiTb NOCTENEHHO
yBenuuyeHa Ha freq/KP, rge KP— ypoBeHb ynpaBneHusi opkecTtpa. Ecnu nocne npupalyerus asa He 6yaeT B
nHtepsasne [0.1] ¥ BHyTpeHHEe KO/IMYeCTBO LiMKa NON0XUTE NbHO, TO ha3a fo/mKHa 6biTh yCTaHOBEHA B APOOHYI0
yacTb ee 3HauyeHua (p: =p - non (p)). M KOIMYECTBO LMKNa NOCTENEHHO YMEHbLUEHO.

Ecnu BHyTpeHHee konn4yecTBo Uukna 6yget 0. To MCXOAHOE 3HaYeHne AOMKHO 6biTh 0. MiHave ucxogHoe
3HauyeHne A0NXKHO 6biTb 3HAYEHNEM HOMepa X B 3BYKOBONM Tabnuue, rae X = p *I, p — Tekyliee 3HavyeHue
BHYTpeHHel dasbl u/— gnuHa tabnuubl /. Ecnm x He 6yaeT uenbiM YMCAO0M, TO ero 3HauYeHne AOKHO 6bITb
MHTEPMNO/IMPOBAHO N3 COCEAHNX TaBINYHBIX 3HAYEHUIA.

9.7 CurHanbHble reHepaTopbl

9.7.1 Kline

kopcode Mine (ivarx 1. ivardurt.ivarx2 [ivardur2. ivarx3....))

Kog onepauwnu Mine npon3BoguT npoueAypy CEerMeHTUPOBaHHbIV CTPOKOI UK hyHKLMIO "oTKaTa" co 3Have-
HUAMMW. U3MEHSIOLWMMUNCA Ha K ypoBHe. dTa yHKLMA 3aHMmMaeT durl cekyHAbl, 4To6bl NoiiTh oT x1 Ao x2. dur2
CeKyHAbl, YTO6bI MONTK OT X2 A0 X3. U TaK fanee.
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Ecnu nosiBnsa0TCS Kakoe-nn60 13 cneaytoLwmx ycnoBuid, To 3To oWM6GKa BbIYUCIEHUSA:

-4MCno NapaMeTpoB YEeTHOE;

-no60oe 3HauyeHunii duroTpuuatensbHo.

NcxoaHoe 3HaYeHne f0MKHO GbiTb BbIYUCIEHO CrieyoLWmnm 06pasom.

Mpy nepsom o6patyeHnmn kK Mine BHyTpeHHee BpPeMsi [Lo/IXXHO 6bITb YCTaHOB/IEHO B 0. TekyLias fieBas Touka
B x1, Tekylas npasasi Touka B X2. U Tekyllasi npojomxmtensHocts B durl. Mpu nocnepyolwmnx o6patyeHusax
BHYTPEHHEE BPeMs A0/1XHO 6bITb NOcTeneHHo yBennyeHo Ha 1IKP, rae KP siBnsieTcs ypoBHEM ynpaBneHust opke-
cTpa. Moka BHYTpEHHee BpemMs 60I'IbLIJe, 4YeMm Tekyuliad npoao/KUTesiIbHOCTb, BHYTPEHHEE BpeMsa 40/TKHO ObITb
NOCTENEHHO YMEHbLUIEHO, Tekyllas NPoAO/KUTENBHOCTb A0/KHA 6bITh YCTAHOB/EHA B cnefylowuii napameTp
NPOAOMKUTENIBHOCTM, TEKYLL YO 1EBYI0 TOUKY B TEKYLLYIO MPaBYyl0 TOUKY, U Tekyllasa npaBas Touka B ciegyioliee
KOHTPO/IbHOE 3Ha4yeHune. ECnn HEeT HMKaKoro AONOSTHNTENBHOIO NapameTpa NPo4o0/HKNTENIbHOCTK, TO BK/1lOYaeTCA
reHepaTop.

Ecnu BkntouyaeTcs reHepaTop, TO NCXOA4HOe 3HauyeHue paBHo 0. MiHaue, ncxogHoe 3HaveHue — /+ (- 1tld,
roe / — Tekywaa fieBasi Touka, I — Tekylias npaBas Touka, t— BHyTpeHHee BpeMs, d — Tekylias NpoLosIXu-
TENIbHOCTb.

9.7.2 aline

aopcode aline (ivarxl, ivardurl.ivarx2 [ivardur2, ivarx3....))

Kog onepauuu aline npoussoauT npouenypy CerMeHTUPOBaHHbI CTPOKOW UK (OYHKLMIO 'oTKaTa” co 3Have-
HUAMW. U3MEHSILWMMNCA Ha aypoBHe. ITa hyHKLMsA 3aHumaeT durl cekyHAbl, 4To6bl npoiiT oT X1 go x2, dur2
CeKyHAbl, 4HTO6bI NONTN OT X2 A0 X3, U Tak ganee.

Ecnu noasnstoTcsa kakoe-nm60 13 cneaytolmx yCnoBuii, To 3T0 oWnbKa BbIYNCIEHNS:

-4ncno NapameTpoB YEeTHOE;

-no60oe 3HaueHuii doroTpuuaTensHo.

McxopHoe 3HaueHne JOMKHO BbiTh BbIYMCIEHO CneaylowmmM o6pa3om.

Mpy nepBom o6pauyeHnm Kk aline BHyTpeHHEe BPeMS JO/IXHO 6bITb YCTAHOB/IEHO B 0, TEKyLLasi ieBas Touka
B x1. Tekylwiaa npaBas Touyka B X2 U Tekywasa nNpofo/mxmTensHocTb B durl. Mpu nocnegyowmnx obpateHnax
BHYTPEHHEE BpPeMs 0/1KHO 6bITb MOCTENEHHO yBenmyeHo Ha MSR, rae SR— vacToTa AuckpeTnsaumm opkecTpa.
Moka BHyTpeHHee Bpems 60/blue, YeM Tekylasa NpoAo/KUTENIbHOCTL U CyLWecTBYeT APYroil napameTp Nnpoaos-
XUTENbHOCTU. BHYTPEHHEE BPEMSsI ,O/I)XKHO GbITb MOCTENEHHO YMEHbLUEHO A0 TeKyLl el NPOoAOIKNTENBHOCTY, TEKY-
was npoAo/IHKUTENbHOCTb AO/HKHA ObITb YCTAHOB/IEHA B C/IeYIOLLINIA NapameTp NPOLO/IKUTENbHOCTH, TekyLas
neBasi TOYKa yCTaHOB/IEHA B TEKYLLYI NpaByt TOUKY, M TEKyL,eil NpaBoii TOUKe MPUCBOEHO 3HAYEHNE cneayt-
el KOHTPOJIbHON TOUKYM (X-3HauYeHue) (3T Laru NOBTOPEHUsI B C/lyyae He0GX0AMMOCTM, NOKa BHYTPEHHEe BpeMs
60blUe, YeM TekyLas NPOAO/IKNTENBHOCTb). ECM HET HUKAKOTO A0NONIHUTENbHOTO NapameTpa NPoAOIKUTE b-
HOCTU, TO BK/IKOYaeTCA reHepartop.

Ecnu reHepatop BK/IKYEH, TO UCXOLHOe 3HayeHue paBHO 0. VHauye, UCXOLHOE 3HAuYeHWe paBHO
/+ (r-/) tld. rae/— Tekywas neeas Touka, r — TeKylias npaBas Touyka. / — BHyTpeHHee Bpems, d — Tekylias
NPOAO/MKNTENBHOCTD.

9.7.3 kexpon

kopcode kexpon (ivarx1.ivardurl.ivarx2 [ivardur2. ivar x3. ...])

Kop onepaummn KeXpon BbINO/THAET CErMEHTUPOBAHHYI0 (DYHKLMIO, CAEe/TaHHYI0 U3 3KCNOHEHUMasbHbIX Kpu-
BbIX CO 3HAYEHUSIMU, NU3MEHSAIOLLUMUCSA B K YPOBHE. ITa (hyHKLUMA 3aHUMaeT durl cekyHAbl, 4To6bl NOiNTK oT X1 K0
X2, dur2 cekyHabl, UTOGbI MONTK OT X2 4,0 X3 ¥ Tak ganee.

Ecnu nosiBnsaoTCs Kakoe-nn60 13 cneayoLmnx ycnosuii, To 3To owWn6bKa BblYUCIEHNS:

-4MCN0 NapaMeTpoOB YETHOE;

- 3HauYeHunit duroTpuyaTesnbHo;

- BCe 3Ha4YeHnsa X He UMerT O,EI,VIHaKOBbIVI 3Hak;

- BCe X paBHbl 0.

NcxogHoe 3HaueHne J0/MKHO GbITh BbIYNCIEHO C/iefyoLW M 06pa3om:

Mpu nepsom obpaLieHnn K KeEXpPOn. BHyTPEHHee BPeMsa A0/KHO 6biTb yCTaHOBMEHO B 0. Tekylasa nesas
Touka B X1.Tekyllas npaBas Touka B X2 1 TekyLlasa npofomxuTensHocTb B durl. Mpu nocneayowmx o6pateHmax
BHYTPEHHee BpeMs A0/HKHO 6bITb nocTeneHHo yeennyeHo Ha VKP. rae KP — ypoBeHb ynpaB/ieHns OpkecTpomM.
Moka BHyTpeHHee BpeMms 60nbLue, YeM TekyLlas NPpoAo/IKUTENBHOCTb M €CTb APYroli napaMeTp NPoAO/HKUTENBHO-
CTU. BHyTPEHHee BPeMS 4,0/HKHO 6bITb MOCTENEHHO YMEHbLUIEHO A0 TEKYLLel NPoA0/IKNTENBHOCTH, TeKyLLan npo-
[OMKUTENBHOCTb O/KHA BblTb yCTAHOB/EHA B CNeAyLWmnii napameTp NPoA0/KUTEIbHOCTH, TEKyLLaa nesast Touy-
Ka B TEKYLLY0 NpaByto TOUKY U TekyLias npaBasi Touka B C/IeyHOLL Y0 KOHTPObHY. ECAN HET HUKaKoro 40non-
HWTENbHOro NapameTpa NPoAO/MKUTENBHOCTU, BKIIOYAETCA reHepaTop.
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Ecnu reHepaTtop BK/OYEH, TO UCXO4HOE 3HaYeHne paBHo 0. MHaue, ncxogHoe 3HavyeHue pasHo | (r/1) via
roe / — Tekylwas nesasi Touka, r— TekyLiasi npaBas Touka, t — BHYTpeHHee BpeMs u d — TekyLiasi NpogomKu-
TebHOCTb.

9.7.4 aBxpon

aopcode aexpon (ivarx 1. ivarduri.ivarx2 (ivardur2. ivarxZ,...])

Ko onepauumn aexpor BbiNOMHSAET CerMeHTUPOBaHHY0 (MYHKLMIO, CAeMaHHYI0 N3 9KCMOHEHLManbHbIX KpU-
BbIX CO 3HAYEHUAMU, UIMEHAIOLWMMUCA B aypOoBHE. JTa (hyHKUUS 3aHUMaeT dur\ cekyH/bl, YTOGbI NOWTM OT X1 A0
X2, dur2 cekyHabl, UTOGbI NOWTK OT X2 4,0 X3 U TaK Aanee.

Ecnu nosBnsAlTCA Kakoe-nn60 13 cneayoLlmnx yciosuii, To 3To own6bKa BblYUCIEHNS:

-4MCn0 NapaMeTpoB YETHOE;

- 3HauyeHuit duroTpuyaTenbHo;

- BCE 3HAYEHNA X He UMeIoT OANHAKOBbIN 3HaK;

- BCe X paBHbI 0.

NcxoaHoe 3HaueHne A0MKHO GbiTh BbIYMCNIEHO CrieyoLWmnm 06pasom:

Mpu nepBom o6paLyeHnn K aexpos BHyTPeHHee BpPeMs JO0/HKHO GbiTb ycTaHOBMeHO B 0. Tekylan fieBas
Touka B X1. Tekyliasi npaBasi Touka B X2 1 Tekylias npofoxuTensHocTb B durt. Mpu nocnenyowmx o6patleHmnax
BHYTPEHHEe BpeMs A0/1KHO ObITb MOCTENEHHO yBennyeHo Ha MSR. rae SR — vyacToTa guckpeTnsauum opkecTpa,
noka BHyTpeHHee BpeMs 60/blle, YeM TekyLas NPpoA0/HKNTETbHOCTL U eCTb APYroii napameTp NPOAOo/IKUTENbHO-
CTW. BHyTPEHHEee BPeMSI ,O/HKHO 6blTb MOCTENEHHO YMEHbLUIEHO 0 TeKYLL e NPOA0/IKUTENBHOCTH, TEKYLLAn Npo-
[O/IKNTENbHOCTb lO/XHA 6bITh YCTAHOB/EHA B CeAyoLW it napameTp NPoAO/IHKMTEIbHOCTH, TekyLlas ieBas Tou-
Ka B TEKyLLYI MpaBylo TOUKY U Tekylias npaBas ToYka B C/iefyloLlylo KOHTPO/bHYO TOYKy. ECAn HeT Hukakoro
[0N0/IHUTENIbHOTO NapameTpa NPoAOIKNTENIbHOCTH, TO BK/IlOUYAeTCs reHeparop.

Ecnu reHepaTtop BK/IOYEH, TO UCXO4HOE 3HayeHne paBHo 0. MiHaue, ncxogHoe 3HavyeHune pasHo | (r/1)
roe | — Tekyuias nesasi Touka, Fr— Tekylyas npasasi Touka, t — BHyTpeHHee BpeMms 1 d — TekyLas npogomKu-
TeNbHOCTb.

9.7.5 kphasor

kopcode kphasor (ksig cps)

Kog onepauun kphasor npousBoguT HEOAHOKpPATHOE LMK/IMYHOE NepefBuxXeHne hasoBoro 3HavyeHus ot
0 fo 1. BpemMs CPS B ceKyHAax.

NcxoaHoe 3HaveHne JoMKHO GbiTb BbIYUCNIEHO Criefyowmnm 06pasom:

Mpwn nepeom o6pauteHnn k kphasor BHyTpeHHss thasa gokHa 6biTb ycTaHoBneHa B 0. Mpu nocnegytowmx
o6palleHnax BHYTPEHHAA hasa fonxHa 6bITb NocTeneHHo yBennyeHa Ha cps/KR, raoe KR siBnsieTcst ypoBHEM
ynpaBneHusa opkectpa. Ecnun BHyTpeHHAs da3a 6yaeT He B uHTepsane [0.1], To BHyTpeHHAA dpa3a Ao/KHa ObiTb
ycTaHoB/eHa B po6HYt0 YacTb ee 3HaudeHus (p = frac (p)). VicxogHoe 3HaueHne siBAsSieTCS BHYTpeHHel ha3oii.

9.7.6 aphasor

aopcode aphasor (asig cum./c)

Kog onepauvu aphasor npousBoauT HEOLHOKPATHOE LMKIMYHOE MepefBuKeHne (ha3oBOro 3HaYeHUsi OT
0 fo 1, BpemAa CPS B cekyHAax.

NcxopHoe 3HaueHne foMKHO GbiTh BbIYUCNIEHO criefyoumm o6pasom:

Mpwn nepBom o6palieHnn k aphasor BHyTpeHHsiA hasa A0/kHa 6bITb ycTaHoBieHa B 0. Ha nocnegytowmx
Bbl30BaX BHYTPEHHAS (hasa fo/kHa OblTb NOCTENEHHO YBenuyeHa Ha cps/SR. rae SR— vactoTa guckpetusauum
opkecTpa. Ecnu BHYTpeHHAs (ha3a 6yaeT He B nHTepBase [0.1], To BHYTpeHHsAs ha3a fo/kHA 6bITb yCTaHOBIEHA
B ApO6HYI0 yacTb ee 3HaueHus (p =frac (p)). icxogHoe 3HauYeHne iBNsieTCS BHYTPeHHel (hasoii.

9.7.7 pluck

aopcode pluck (asig cps/c. ivar buflen. table init. ksig atten, ksig smoothrate)

Kog onepauun pluck ucnonssyet npoctyto popmy Karplus-Strong anroputma, 4to6bl reHepMpoBaTh 3BYKU
CTPOKM MOBTOPHO BbIGOPKOW 1 crnaxmeaHmem bydepa.

Ecnu buflen He cTporo nonoxutenex, To 3To oWN6Ka BbIYUCEHUS.

NcxoaHoe 3HaYeHne BbluncnseTcs cneayowmnm o6pasom.

Mpw nepsom o6paleHun k pluck kopa onepaunn, 6ycep gnuubl buflen gonxeH 6biTb co3gaH 1 3anosHEH
3HauYeHusMU oT Tabnuubl init, cneayowmm o6paszomM. Ecnu x — gnuHa tabnuusl init 6yaet MeHoblue, yem buflen. To
3HauyeHus 6ydepa A0/KHbI 6bITb yCTAHOBMEHbI B nepBble buflen 3HaueHna Tabnuupl init. Ecnu x 6yaet 6onblie
nnu paeHbiM buflen. To nepsbie buflen sHaueHns 6ydepa goMKHbI 6bITb YCTAHOB/EHbI B 3HAYEHUS B Tabnuue init,
a ocTaToK OT 6ychepa 3anosiHeH, kak onMcaHo B 3TOM ab3aue AN uenoi tabnvubl. YTo6bl 3aNonHUTL Bydep
MHOTFOKPaTHO UCMO/b3YHTCS MOSTHEE U YACTUYHbIE LKIbI.
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Takxke Ha nepBoM obpauieHumn pluck BHYTpeHHAA dhasa fo/mkHa 6biTh ycTaHoBneHa B 0. 1 smooth count
[OJIKeH 6bITb ycTaHOB/EeH B 0.

Mpwu nocneaytownx obpateHnsx k pluck oTHocuTenbHo cocTosstHMs sSmooth countnocTenerHHo ysenunyinaa-
eTcs. Ecnu smooth count paBHo smoothrato. To smoothrate yctaHaBnueaetcs B 0. u 6ydrep A0oMKeH 6bIThb Cria-
XeH cnegylowum o6pasom. Cosgaetcsi HoBblli 6ydep pnuHbl buflen. n ee 3HaueHns yctaHaBnusatoTcs,
paBHbIMW cpefHeMy no Tekywemy 6ydepy. Kaxaoe 3HauyeHue B HOBOM Gydepe A0/IKHO 6biTb YCTAHOBEHO
B 3HAYeHUe MUHMMAsIbHOE cpefiHee 3HaYeHne NATU BbIGOPOK Tekylero 6ydepa. Takum o6pas3om, A5 Kax o
BbIGOPKM X HOBOro Gydhepa ero 3HauyeHue [OMKHO 6biTb ycTaHoBneHo B atten * (b[x-2]* b/x-1] +b[x] +
+ b /X-N7 + b [x+2])/5, rae b[.JoTHOCUTCA K 3HaYeHUsIM Tekyuiero Gydepa 1 UHAEKChI BbIYUCAIOTCA N0 MOAY/IHO
buflen. 3atem 3HaueHus Tekyuero 6ydepa L0MKHbI 6bITb YCTAHOB/IEHbI B 3HAYEHUS HOBOTO Bydepa.

BHYTpeHHss dpasa Ao/KHa 6bITb NOCTENEHHO YBeNMUeHa Ha cps/SR. rae SR ABnsieTcs yacToToi guckpeTn-
3alu1mn opkecTpa, ¥ ecnun nosyvaroleecsa 3HayeHmne He HaxoauTca B UHTepsasie [0.1], To BHyTpPeHHAA hasa f01XK-
Ha 6bITb yCTAHOB/EHA B 4POOHYI0 YacTb BHYTPEHHe dhasbl (p =p - non (p)).

McxoaHoe 3HaYeHWe A0/IKHO 6bITh 3HaYeHeM Gydepa B Touke p * buflen. rae p — BHyTpeHHsAs casa. Ecnu
3TOT UHAEKC HE BYAET LesibiM YUC/IOM, TO 3HAYEHME JO/MKHO 6bITb MHTEPMNONIMPOBAHO U3 COCEAHUX 3HAYEHWI
6ycepa.

9.7.8 buzz

aopcode buzz (asig cps. ksig nharm. ksig lowharm. ksig rolloff)

Kopg onepauuv buzz nponsBoanT orpaHMyeHune Nosockl NocrefoBaTe/ibHOCTA UMMYbCOB, CDOPMUPOBAH-
Hylo fo6aBsieHMeM B NOATEKCT KOCMHYCA OCHOBHOM YacToThl CPS. L,

lowharm paet camyo HW3KY MCMOMb3YEMYO TapMOHUKY, rae 0 — HU3 anst cps vyacTtoTel. Ecnv lowharm
oTpuuaTeneH, To 3T0 OWNGKa BbIYNCIEHUS.

nharmpgaeT uncno rapmMoHuK, ncnonb3yembix ¢ lowharm. Ecnu nharm He cTPOro noNoXnTesneH, To Kaxkablii
06epToH A/15 YacToTbl HaiikBucTa opkectpa ucnonbsyetcs (nharm 6yget yctaHosneH B SR/2 /cps-lowharm).

rolloffgpaet mynbTunnukatueHeliii rolloff, koTopblii onpesensiet cnekTpanbHyio popmy. Ecnu rollofforpuuare-
neH. To partials uepegytotca cuHasHo. Ecnum \rolloff\> 1. To partials ysennunsatotca B amnantyge BMecTo ocnab-
neHus.

McxonHoe 3HayYeHne BblUUCAETCA caeaylowum o6pasom. Mpu nepeom obpalyeHun buzz oTHocuTeNnbHO
onpefieNieHHOro KOHTEKCTa, BHYTPEHHSA hasa fo/xHa 6biTh ycTaHoBneHa B 0. Ha nocneayowmx o6patyeHmsax
BHYTPEHHSSA chasa fo/mkHa 6bITb NOCTENEHHO YBennyeHa cps/SR. rae SR uacToTa gnckpeTnsauum opkectpa. Ecnu
nocse 3Toro NpupaLLeHns BHyTPEHH:AS ha3a byeT 6onblue YeM 1. TO BHYTPEHHAS dra3a fo/1XHa 6bITb ycTaHOBE-
Ha B 4poGHYI0 YacTb ee 3HauveHus (p: = frac (p)).

McxogHoe 3HaveHne JoMKHO BbITb

towfiamt b NNa/T

scale * | ro llo ff'cos2n(f+ 1p.
/-towhj/m

roe p ABNseTcsa BHyTpeHHel hasoii.

Ecnu |rolloff= 1 |. scale = (1 / (nharm*1)). To scale = (1-abs (rolloff)) | (1-abs (rolloff[AlLT * 1).

9.7.9 grain

aopcode grain (table wave, table evn. ksig density, ksig freq. ksig amp. ksig dur, ksig time, ksig phase)

Kop onepauuu grain ncnonb3yertcsa agns cuHtesa menkmx yactuu [GRAN], utobbl cMHTe3npoBaTh Nnepuogu-
yeckue. KBa3unepmoanyeckne. WymMHble U TEKCTYpUpPOBaHHbIE 3BYKW. 3BYK NpM 3TOM CUHTe3e npejcrasnisercs
KakK CyMMa MHOTMX KOPOTKUX 3BYKOBbIX BbIGOPOK UM "MeKux YacTul’' , pacnpeeneHHblX B 4aCTOTHO-BPEMEHHOM
npocTpaHcTBe.

wav® siBnsieTcst OpPMOi BOMHbI A151 MEJIKOW YacTuLbl, €NV ABNAETCA KOHBEPTOM ANA Menkoit YacTuue, density
ABNSETCSH UHTEPBASIOM BPEMEHMW TPUTTEPHBIX 30H B 'L, freq aBnsieTcs yacToTol, B L. B KOTOPYH MOXHO NOMec-
TUTb KaXXAYI0 HOBYIO MEJKYI0 YacTuLy, aTp ABAseTca aMnanTyAol Kaxaoi HOBOW MenKoi yacTuLbl, Kak MacLu-
Ta6HbIi KO3hPULMEHT. PUrsBNsieTcs NPOLOIKUTENBHOCTLIO KX /A0 MeNKoi YacTulbl B cekyHaax, time ssnsercs
CMelleHMeM B CEKYHAAX OT TpUIrepa, B KOTOPOM 3anyckatTcs Mesikue yacTuubl (gpoxar), phase sensetcs 3a-
nyckatouienca gason kaxaoin Menkoin yactuubl B gnanasoHe [0,1].

Ecnu kakoe-nn6o 13 cneayioLnx ycaoBuii BoinonHsAeTca: density He nonoxuTtensHa, durotpuuarteneH, time
oTpuuaTtesnbHo unu phaso He HaxoguTcs B AnanasoHe [0.1]. To 370 oW K6KaA BbIYNCEHUS.

Mpn nepBom o6patieHnmn k grain koga onepauum number of grains onpegensetcs B 0 u density clock un
trigger clock yctaHaBnuBatoTtcs B 0.
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Ha nepBom v KaxAoM nocneayrouiem obpalieHnn K grain, BbINOMHAKTCA cnejytolime waru:

Bpemsa nocteneHHo yBenuumeaeTcsa Ha 11SR, rae SR — vacTtoTa gnckpeTtmsauumn opkectpa. Ecnv Bpems
6onble nnn pasHo Mdensity. To Bpemsi 06HynsieTcs, 1 3ateM, ecnu time <1/ density, TpurrepHble 4achl ycTa-
HaBnuBatTcs B time. Ecnu time> = Mdensity, TpurrepHoe Bpemsi ocTaeTcs O U HUKakasi Mesikas vactuua He
co3pgaeTtcs.

Ecnu TpurrepHoe BpeMs MOJIOXWTENbHO, TO OHO MOCTENEHHO YMeHblaeTcs Ha 11SR. Ecnu TpurrepHole
Yyacbl MeHbLUe WX paBHbl HY/I0, HOBasi Mesikas 4YacTuua gucnetyepusunpyetcs. UTobbl gncnetyepmsnposaTb
HOBYIO MeJIKyl0 4acTuly, YNCNO aKTUBHbIX MENIKUX YacTuL, NOCTENEHHO yBennunBaeTcs U 0603HavaeTCcs Kak /.
[,0MXHO 6bITb BbIE/IEHO MECTO, YTOGLI pa3MecTUThb Tekyulyt asy phase[i], yactoty freqp), amnautygy aTp pl,
npogomkutTensHoctb durp], u Bpemsi 0<Te p] HOBOI MeNKOI YacTuLbl. DTW 3HAYEHUS fO0/DKHbI ObITb YCTAHOB/EHbI
B Tekyuiee 3HauyeHue phase, freq. dur, 10 cOOTBETCTBEHHO.

LN Kaxpoi akTUBHOW MesKoi YacTulbl /TeKyllee 3HaYeHEe MesKoi YacTulbl X p] BBIYUCASIOT Cneayto-
MM o6pas3om. B 3aBMCMMOCTM OT chopmaTa wave CyLeCcTBYIOT TpU BapuaHTa 3ByKOBOI Tabmubl:

1. Ecnm wave umeeT napaMeTpbl 4acToTbl AUCKPETU3ALMN U OCHOBHOM YacTOThbl, TO OHA UMeeT onpefeseH-
HYyl0 BbIGOPKY U iBnsieTcst nepexoaom k freq B loscil (). loopstart 6yaeT ycTaHoBNeH B HayasibHble napameTpbl 13
Tabnuubl wave, ioopend6yzeT ycTaHOB/IEH B apaMeTpbl KOHLA Tabnuupsl unu /-1, rae /ssnsieTca TabnnyHow gam-
Holl wave, ecnu napameTp koHua unkna 0. MycTb T 6yaeT 3HauyeHuem loopstarvl n n 6yaet 3HaueHuem loopendH.
Torga kaxAablii pas nocne nNepBoro BblUMCeHUA 3HauveHune asbl phase p] 6yaeT yBenuueHo Ha freq pJ TSR/
(basefreq'SR), rae TSR siBnsieTcs TabnnyHoii yacToToli guckpetusauum un basefreq — ocHosHasa uyactoTa U3
Tabnuubl wave. Ecnu nocne 3aToro npupatieHns gpasa He HaxoauTcsa B auanasoHe (0,1), To hasa fonxHa ObITb
yctaHosneHa B phase [i\-fk>or (phase [/]). Tekywee 3HaueHne MesKoW YacTulbl XpP] — 3HauyeHue Homepa ( u3
3BYKOBOW Ta6nuubl, rae q = phase [/] * (T-n) + T. Ecnv 3HavyeHune q He 6yaeT LenbiM YACIOM, TO 3HaYeHue X [/]
6yAeT MHTepPnoNPOBaHO N3 COCEAHNX TAB/INYHbBIX 3HAYEHWIA.

2. Ecnun wave umeeT napameTp 4acToTbl AUCKpeTU3aLmmn, Ho He UMeeT napaMeTp OCHOBHO 4acTOTbl, TO OHa
He umeeT onpefieNIeHHON BbIGOPKM U ABNAETCS COOTBETCTBYIOLLEN YaCTOTOM UCKpeTM3aLmum opkecTpa u Takum
o6pasom doscil () u phase p]urHopupytTcs. Kaxablii pa3 nocne nepBoro BblYUCAsiEHUs 3HaYeHus hasa phase [/]
6ynet yBenmueHa Ha TSR/SR. rae TSR aBnsieTcs Ta6MuHOl YacToToM AnckpeTnsaumm, n SR siBAsieTcst 4acToToM
AnckpeTusaumm opkectpa. Ecnm nocne atoro npupatieHus pasa 6oblie Yem 1, To Bce Gyaylume 3HauYeHns 3Toi
MenKkol yacTuubl paBHbl 0. MIHaye Tekyllee 3HaUYeHNe MeJsiKoi YacTuubl XP]— 3TO 3HaYeHne Homepa g U3 3BYKO-
BOW Tabnumubl, rae q = phase p] */ n /aBnsawTca ANNHON wave 3ByKoBOI Tabnuubl. Ecnv 3HaueHue q He 6ygeT
Lie/ibIM YAC/IOM, TO 3HaveHune xobyaeT MHTEPNOANPOBAHO U3 COCEAHUX TabNNYHbIX 3HAYEHWIA.

3. Ecniv wave He MeeT HU napameTpoB YacTOTbl AUCKPETU3aLMmu, HA OCHOBHOW YacToThl, TO OHa 6yaeT
v/aveshaped n kone6netcsi B osc//fl. Kaxgblii pa3 nocne nepBoro BblYWCNEeHNsA 3HauYeHus gasa phase [/] 6yget
yBenunyeHa Ha freq p)/SR. Ecnv nocne atoro npupatieHus asoBoe 3HayeHne 6yaeT BHe gnanasoHa [0,1], To
¢hasa gonxHa 6bITb yCTaHOB/IEHA B AP06HYI0 YacTb ee 3HaueHus pfiase p] — floor (phase p]). Tekywee 3HaueHune
MenKol yacTuubl X p] 6yneT 3HaueHneM Homepa q 13 3BykoBoii Tabnuubl, rae q = phase [/] * /v /asnseTca gnvHoi
v/avo 3BykoBoii Tabnuubl. Ecin 3HaYeHue g He ByfeT LesbiM YNCIOM, TO 3Ha4YeHue X [ 6yeT HTepnonnpoBaHo
13 coceaHUx TabNnyYHbIX 3HAYEHWA.

BbixofHOE 3HaYeHne Menkoit Yactuubl X [/] BolUMCNEHHOE O4HUM M3 3TUX Tpex Cnoco6oB, MoAynupyeTcs
3BYKOBOI TabvLell cOrnacHo rpaHynsipHoii NpogoXuTeNbHOCTU. Bpems gtime [/] nocTeneHHO yBenuunBaeTcs Ha
1JSR, rae SR aABnseTcs yacToToi AnckpeTusaymm opkecTpa. Ecnum gtime [/]> dur, To Mesikas yacTuua 3akoH4YeHa.
3710 felicTBME AOMKHO ObITb OTMEYEHO, Kak HeaKTUBHOE, U ero NPOCTPAHCTBO MOXET 6bITb 0CBOGOXAEHO. VHave,
3HauyeHne mogynsitopa T [/] 310 3HaueHMe HoOMepa ( 3ByKoBOW Tabnuubl env, rae q = floor (gtime p]/ durp] *Il) n
/aBnsAeTca [MHON 3BYKOBOM Tabanupbl €nvV. 3HaYeHre OKoHYaTe/IbHOro pe3ysibTata Mesikoi YacTulbl X [/] TOBTOPHO
MaclwTabupyeTcs 3HadeHnem mogynsatTopa Bx [[]=aTp’ x[1* T [/.

BbixofHOE 3Ha4YeHWe U3 Koda onepauun ABASETCA CYMMOM BbIXOAHbIX 3HAUYEHUIA ANA BCEX aKTUBHbIX
MeNKNX YyacTuu,.

9.8 LlymoBble reHepaTtopbl

9.8.1 TlpumeuyaHue No WYMOBbLIM reHepaTtopam n NceBAoCAyYaiHbIM NocAes0BaTENbHOCTAM

Criefytouine koAbl onepauuy reHepmpytoT WyM, TO OCTb NCeBAOCyYaliHble Noc/efoBaTeIbHOCTN Pasny-
HbIX CTAaTUCTMYECKUX MapameTpoB. UTo6bl 06ecneunTs MakCMMasibHY0 AEKOPPEensunto cpean MHOTOKPaTHbIX
LYMOBbIX FEHEPATOPOB, BAXHO, YTO6bI BCE CCbIMIKM HA NCEBAOC/YYaiHYI0 reHepaunio COBMECTHO UCMNO/b30BasM
efinHyt0 06paTHyio CBA3b. Takum 06pa3om, BCe CayyaiiHbie 3HaYeHus, TpebyemMble pas/IMyHbLIMU COCTOSAHUSIMU
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Pa3fIMYHbIX WYMOBbIX FEHEPATOPOB, A0/KHbLI UCMO/Ib30BATL NOC/eA0BaTe IbHbIe 3HAUEHUS OT OfIHOM "OCHOBHOM
ncesAoCy4YainHol NocneAoBaTeIbHOCTH.

CTporo 3anpeLjaeTcsi nogAepxarb MHOrOKpaTHble NCEBAOC/YYaliHble NOCNe[0BaTENBHOCTYU NPY UCMOSb30-
BaHWe TOro e camoro asiropuTMa N5 pasfnyHbIX COCTOSAHMIA LIYMOBbIX KOZOB ONepauuv reHepaunum, noToMy 4to
3TO MOXET NPUBECTU K CUJIbHBIM KOPPENALMUAM MeXAY MHOFOKPATHLIMU LYMOBbLIMW reHepaTopamiu.

MpuMeHsieTcA CTaHAapTHOEe MaTemMaTMyeckoe onucaHue yHKLMI NNOTHOCTU BEPOATHOCTU. TO O3HAYa-
et ato ecnu pdf cnyuaitHoii nepemeHHoit x snsietcs f(x), Toraa BEpOSTHOCTL 3TOTO 3HAYEHUS B AuManasoHe

2

[y rlasnsietcs Jf(x)dxm

Y
9.8.2 irand
iopcode irand (ivarp)
Kog onepauwuu irand reHepupyeT c/iyyaitHoe YNC/10 OT INHEHOTO pacnpefeneHusi. icxogHoe 3HaveHune
[LOJXHO BbITb C/Ty4YaliHbIM YNC/IOM X. BbIGpaHHbIM cornacHo pdf

= 11/2p, ecnuxe [-p.p]
| 0 B ApYrUX cnyuasx

9.8.3 krand

kopcode krand (ksig p)

Kog onepauun krand reHepupyeT cnyyaliHble uncna nuHeiiHoro pacnpegeneHus. McxogHoe 3HauveHue
[LOJXHO BbITb C/TyYaliHbIM YMC/IOM X. BbIGpaHHbIM cornacHo pdf

p(x) = 1/2p, ecnuxe [-p.p]
0 B Apyrux cnyyasx
9.8.4 arand
aopcodo arand (asig p)
Kop onepauun arand reHepupyeT ciiyyaiiHble NOMEXU COrnacHo NMHelitHoOMy pacnpeaeneHuto. icxoaHoe
3HayeHune [oJ1IKHO ObITb CﬂyHaVIHbIM YMUCNOM X. Bbl6paHHbIM cornacHo pdf

1/2p. ecnuxe [-p.p]
p W
0 B Apyrux cayyasax
9.8.5 ilinrand
iopcodeilinrand (ivarpl. ivarp2)
Kog onepayuu ilinrand reHepupyeT cnyyaiiHoe 41Mci0 OT IMHENHO YMEeHbLUAIOLWEroca pacnpeeneHus.
MNcxoaHoe 3HaUYeHUE A0MKHO BbITb C/TyYaliHbIM YNC/IOM X BblGpaHHbIii cornacHo pdf

i~ {|abs (2/(p2-p1)' [(x- p1l)!/ (p2 - pl)]) ecnn x e [-pl.p2]
p a
| 0 B Apyrux cnyyasx
9.8.6 klinrand
kopcodo klinrand (ksig p1, ksig p2)
Kog onepauuu klinrand reHepupyeT ciyyaliHble uncna oT IMHENHO yMeHbLuatoLWerocs pacnpesenexus.
MicxofjHoe 3HaYeHNe A0/IKHO GbITb C/ly4aiiHbIM YNCAOM X. BbiGpaHHbIM cornacHo pdf

labs (2/(p2-p1;*[(x-p1)/(p2-p1l)]) ecnuxe [-pl.p2]
X) = <
PO [ 0 B gpyrux cnyuvasnx
9.8.7 alinrand
aopcode alinrand (asigp1. asigp2)
Kog onepauuu alinrand reHepupyeT cnyyaiiHble NOMEXM OT IMHERHO YMEHbLUAKLLErocs pacnpegeneHus.
McxopHoe 3HaYeHUE J0JTKHO ObITh C/TyYaiiHbIM YUC/TOM X. BbIGPaHHbIM cornacHo pdf

_ <Iabs (2IMp2-p1;*[(x-pl)/(p2-p1l)]) ecnuxe [-pl.p2]
[ 0 B gpyrux cnyvasx

p (X)
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9.8.8 iexprand

iopcodo iexprand (ivarp\)

Kop onepauum iexprand reHepupyeT ciy4yaliHoe YNC0 13 SKCMOHEHLWaNbHOTO pacnpeaesieHns co CpejHum
3HayeHuem pl.

MicxofHoe 3HaYeHne A0/KHO 6bITb CAyYaliHbIM YACIOM X. BblGpaHHbIM cornacHo pdf

I0ecnm xin 0
| KB~*n, rge K = 1/pl B gpyrux cny4vasx

9.8.9 kexprand

kopcodc kexprand (ksig p'\)

Kog onepauun kexprand reHepupyeT cnyyaiiHble yucia n3 aKCNoHeHUNanbHOro pacnpeseneHus co cpes-
HUM 3HayeHunem pl.

|/|CXO,EI.HO€ 3Ha4YeHue OO0/KHO ObITb Cl'ly‘-lal7leIM yncnom X. Bbl6paHHbIM cornacHo pdf

Oecnn x i O
pW - -
KB~KA, rae K = 1/pl B Apyrux cnyvasx
9.8.10 aexprand
aopcode aexprand (asig p1)
Kop onepauumn aexprand reHepupyeT c/iydaliHble NOMEXW COrNacHo aKCNOHeHLManbHoOMYy pacnpegeneHuto
CO CpefHuNM 3HaveHuem pl.
McxopHoe 3HauYeHme [0MXHO 6bITb C/TyYaliHbIM YUCNOM X. BbIGpaHHbIM cornacHo pdf

Oecnmxin O
P(X)
Ke~Kn, rge K = 1/pl B Apyrux cnyvasx

9.8.11 kpoissonrand

kopcode kpoissonrand (ksig p1)

Kog onepauuu kpoissonrand reHepupyeT nocsiefoBaTesibHOCTb YMCES, KaK ClyvaiHblii 4BOVYHbIN aiin
Tak. UTo6bl cpegHee Bpems Mexay 1'ssBnsanocb 1pcekyHgamu. Ecnu 1p He CTPOro NofoXUTENIEH, TO 3TO OWNGKa
BbIYNCNEHUS.

Mpwn nepsom o6paueHnn k kpoissonrand. ciyyaiiHoe 4nco X. fO0MKHO 6bITh BbiGpaHo cornacHo pdf

. 10ecnn xf£ O
p(x)a<
| keT*, rge K = 1/(p1* KR) B gpyrux cnyyasx
rae KR siBnsieTcst ypoBHEM ynpaB/ieHUs OpkecTpa.

NcxoaHoe 3HayeHWe [O/MKHO ObiTb paBHO 0. M YpOBEHb 3TOrO C/Ay4aliHOro 3Ha4YeHus A0/MKeH 6biTb
COXpaHeH.

Mpwn nocnepywWwux obpaLieHnsax coxpaHsiemas cyMma Jo/kHa 6bITb MOCTENEHHO YyMeHblueHa Ha 1. Ecnn
cymma 6yfeT ymeHblueHa Ha 1. TO uCxofHoe 3Ha4yeHune A0/KHO 6biTb 1. 1 HOBOE C/yyaliHoe 3HaYeHne JO/MKHO
6blTb CreHEPMPOBAHO N COXPAHEHO, Kak On1caHo Bbllle. ViHauye NCXofHOoe 3HaueHne JOoKHO 6biThb 0.

9.8.12 apoissonrand

aopcode apoissonrand (asigp 1)

Kog onepauuu apoissonrand reHepupyeT LWYM. Kak ciydaliHblii 4BOUYHbIV (haiin Tak. YTo cpefHee Bpemsi
mexay 1's asnsetca pl cekyHaamu. Ecnm 1p He cTPOro nosoXnTesieH, To 3TO Ol N6Ka BblUMCIEHUS.

Mpu nepBom o6paLlieHnn k apoissonrand kofa onepauum, ciayyaiitHoe YUCAo X JO/MKHO 6biTb BbIGpPaHO
cornacHo pdf

p M J1 0Bciv* * 0
| kB-st. re K = 1/(p1l* SR) B gpyrux cnyyasx

rae SR ABNsAETCS 4acToTOl ANCKPETM3aLNM OpKeCTpa.
McxogHoe 3HaueHue [O/MHKHO 6GblTb paBHO 0. M YPOBEHb 3TOr0 C/y4aliHOro 3Ha4YeHus [O/KEH BbiTb
COXpaHeH.
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Mpu nocneayowmx o6paLLeHUsIX coxpaHsiemMas CyMMa J0/KHA GblTb NOCTENEHHO YMeHbLeHa Ha 1. Ecnn
cymma 6yfieT yMeHblueHWe Ha 1. TO UICXOHOe 3HaYeHNe A0/HKHO 6bITb 1. U HOBOE C/yYaiiHOe 3Ha4YeHNe [O/HKHO
6bITb CTEHEPMPOBAHO 1 COXPAHEHO KaK ONMcaHo Bbllwe. IHavye ncxofHoe 3HavyeHme J0KHO 6bITh 0.

9.8.13 igaussrand

iopcode igaussrand (ivarmean. ivar var)

Kog onepauum igaussrand reHepupyeT ciydaiiHoe 4nucso n3 FayccoBoro (HOpManbHOro) pacnpegesneHus co
CpegHMM mean v pasfinyHbIMu var.

Ecnu varHe cTporo nosioXnTesieH, To 3TO OLLIMGKA BbIYUCEHUS

MicxogHoe 3HayeHne A0/KHO 6bITb CyYaliHbIM YACIOM X. BblGpaHHbIM cornacHo pdf

0 -<etonn-*)a(27r)

.j 2xxvar

To ecTb. p(X) nponopyunoHansHo N (mean, var). rae mean siBNsieTCsi CPeAHUM 3HAYEHWEM U var- pasfinyHbl-
MW HOpMaslbHbIMU pacnpeseneHusamu.

9.8.14 kgaussrand

kopcode kgaussrand (ksig cpegHee 3HaueHue, ksig var)

Kog onepauun kgaussrand reHepupyeT cnyyaliHble uncna us FayccoBoro (HopMasibHOro) pacnpegeneHus
CO CpeAHNM mean v pasinyHbiMM var.

Ecnn varHe cTporo nosioxuTesieH, TO 3T0 OLWNGKa BblYNCIEHUS.

NcxogHoe 3HaueHne fOMKHO 6bITb CyYaiiHbIM YAC/IOM X. BbIGpPaHHbIM coriacHo pdf

6
P (x) =
09 2nxvar

TO ecTb, p (X) nponopuymnoHansHo N (mean, var). rae mean aBnseTcsi CPeHUM 3HAUYEHUEM U var— pasnuny-
HbIMW HOPMa/ibHbIMW pacnpeneneHnsamu.

9.8.15 agaussrand

aopcode agaussrand (asig cpefiHee 3HaveHue, asig var)

Kog onepauun agaussrand reHepupyeT ciyyaiiHble noMmexu n3 MayccoBoro (HopMasbHOro) pacnpegenexus
CO cpegHUM mean v pas/inyHbiMu var.

Ecnwn varHe CTPOro noJioXxmnteneH, To aTo olKn6Ka BblYNCEHUS.

|/|CXO,CI,H06 3Ha4yeHune A0/1KHO OblTb cnyqaﬁHuM YUC/IOM X. Bbl6paHHbIM cornacHo pdf

-(moan-xY'tfvar)
P(x)
2unxvar

TO ecTb, p (X) nponopyunoHansHo N (mean, var), rge mean siBAsSeTcs CPeAHUM 3HAUEHNEM U Var— pasfny-
HbIMU HOPManbHLIMU pacnpeaeneHus M.

9.9 ®dunbTpsl

9.9.1 port

kopcode port (ksig Ctrl, ksig htime)

Kog onepaunmn port npeobpasoBbliBaeT OLeHEHHbI YNPaBASAOLNA CUTHAN B NOPTAMEHTHbIR CUrHan. Ctrias-
NfAeTca BXOAAWMM YNpaBasoWmM CUTHANIOM, U htime AB/SAETCA NOJyNnepuogom nepexoja B cekyHAax, Ans
nepexofa oT O4HOTO 3HA4YEeHUsI 40 C/efyIoLLero.

McxogHoe 3HavyeHne BbluncaseTcsa cnegytowm obpasom. MNpy nepsom obpalleHnmn Kport Tekyllee 3Have-
HWe 1 cTapoe 3HauYeHue ycTaHas/nBatoTca B Cul. Mpu nocneyowmnx Bbl3oBax, ec/in CirlHe paBeH HOBOMY 3Haue-
HUIO, TO CTapoe 3HayeHue ycTaHaB/IMBAETCA B TeKyllee 3HauyeHue, HOBOE 3HauyeHue ycTaHaB/MBaeTCs B Ctrl,
1 Tekyliee Bpems yctaHaBnnsaeTcs B 0.

Ecnu htim e paBHO 0. Tekyllee 3Ha4yeHve ycTaHaB/MBaeTCSA B HOBOE 3HAaYeHMe.

McxopHoe 3HaveHue BbluncnaeTcs crnefyowmm obpasoMm. Ecnum Tekyuwas 3HavyeHne n HOBOe 3HauveHue
paBHbI, TO UCXOAHOE 3HAYEeHNe ABNSETCA HOBbIM 3HaYeHNeM. MHaye Tekylee BpeMs NOCTENEeHHO yBeIMunBaeTcs
Ha MKR. rge KR aBnseTcs ypoBHeM ynpaBneHns opkecTpa. 3atem Tekylee 3HauyeHne J0/KHO 6biTb yCTaHOoBe-
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HOBO + (N- 0) (1- 2*" [iArn). roe t ABNseTCA TEKYLWMM BPEMEHEM, M IBNSIETCA HOBbIM 3HAYEHWEM, U O IBAETCA
cTapbiM 3HaYeHneM.

9.9.2 hipass

aopcodo hipass (asig BBog, ksig cokpatleHue)

Kog onepauun hipass BxofgHoro curHana uabTpa BbICOKMX 4acToT, CutsBAsieTcs hubTPOM C npege-
nom -6 ab.

MeToza hunbTpaunm BbICOKMX HaCTOT HE HOPMUpPOBaH. J1l0 601 huNbTpP € ykasaHHOM XapakTepUCTUKO MOXeT
MCnosb30BaThbCA.

VcxofHoe 3HauYeHne A0/IKHO 6bITh pe3ynbTatom hunbTpaymm inputc puabTPoOM BbICOKMX H4acTOT Cut.

9.9.3 lopass

aopcode lopass (asig BBog, ksig cokpalieHue)

Kog onepauuu lopass BXofHOro curHana uabTpa HU3KUX HacToT, CUut aBnseTcs hUAbLTPOM C npege-
nom -6 pb.

MeTog chunbTpaLmmn HU3KNX 4acToT He HOPMUPOBaH. J110 601 UALTP C Yka3aHHOW xapakTepucTUKoin MoxeT
MCMoNb30BaTbCA.

McxoaHoe 3HauYeHmne J0/KHO 6bITb pe3ynbTaToM ounbTpanmm inputc hunbTPOM HU3KMX HaCcTOT cut.

9.9.4 handpass

aopcode bandpass (asig input, ksig cf. ksig bw)

Kop onepauuun bandpass BXofHOro curHana nonocoBoro unabTpa, cf AaBnserca ueHTpanbHON yacToToi
nonockl nponyckanus. 'u. bw siBnsieTcs nponyckHoli cnoco6HOCTbIO hMNbTPa, U3MepsitoLerocs ot -6 A6 Huxe
LLeHTpasbHOM YacToThl KTOUKe - 646 Bbiwe, M onpefensetca B Y. Ecav cfu bw cTporo nonoxutenbHbl, To 3TO
olwwnbKa BbIYNCNEHNS.

MeTog nonocoBoi hunbTpaunm He HOPMUPOBAH. JI060I UNBLTP C yKa3aHHO XapakTepUCTUKON MOXeT uc-
nonb3oBaTtbCs.

McxopHoe 3HaueHune J0MKHO 6bITh pesynbTaTom uabTpaLum inputc NnonocoBbIM hULTPOM C LLEHTPabHOW
yacToToii cfu nponyckHoli cnocoGHOCTLIO bw.

9.9.5 bandstop

aopcode bandstop (asig input, ksig cf. ksig bw)

Kopg onepauuu bandstop onpegenset nosnocsl ounbTpaLum BXOAHOro curHana, cfasnsercs ueHTpanbHoi
YyacToToit nonockl hunsTpauuun. My, bwsiBnsieTcss NponyckHoli cnocoGHOCTLI0 PUNbLTPa, N3MepsilLLerocs a npeje-
nax oT -6 Ab HUXe LeHTpasibHOM YacToTbl KTOYke Ha -6 4B Bbiwe, B Iy, Ecnu cfu bw cTporo nonoxutesnbHbl, To
3TO OLINGKA BbIYUCNIEHUS.

MeTog nonocsl punbTpaLum BXogHOro CUrHana He HopMrMpoBaH. /110601 (PUNbTP C yKaszaHHOI XxapakTepucTu-
KOl MOXeT ncnosnb3oBaTbCs.

NcxoaHoe 3HaYeHne AO/KHO ObiTh pesynbTaTom huabTpaymm input ¢ 3arpaxgarmm uabTPoM C LLEHT-
panbHoii yacToToli cfu nponyckHoi cnoco6HOCTbLIO bw.

9.9.6 biquad

aopcode biquad (asig input. ivarbO. ivarbl. ivarb2. ivaral. ivar a2)

Kog onepauuu biquad BbinonHsAeT (hnnbTpaLmio, UCNonb3ys KaHOHUYecknii unbTP BTOpOro nopsifka. KoHcT-
PYKLMS PMIbTPOB C TOYHO HOPMUPYEMBIMU XapaKTEPUCTUKAMU UCNONb3yeT nepexoabl KoA0B onepauuu biquad.

McxonHoe 3HayveHue BbluMcnseTcs cnedylowmnm obpasom. MNpu nepsom o6paleHun k biquad npomexy-
TOYHble nepeMeHHble li. to. ivl. n w2 ycTtaHaBnvBatwTcs B 0. 3aTem nNpy NepBomM 06paLleHnmn 1 KaxaoM nocneay-
lowem. cnegyowmii nceBgokoA onpegenseT PyHKLMOHANTbHOCTb:

ti - input:

K= w2 wbQ'ti:

w2 =w\ - al‘to +bl *f

wl =-a2’'to ¢ b2*ti;

n NcxonHoe 3HayveHue to.

Kog onepauun biquad He go/mkeH umeTb pacnpefeneHns nNo BpeMeHU, HO AO/DKEH B3ATb €ro U3 yucna
o6pauieHunii. Ecnu Ha cocTosiHue biquad cebinatTcs ABaXAbl B OL4HOM M TOM Xe LuKne, To ahhekTMBHas yactota
AnckpeTusauuu hunbTpa B iBa pasa Bbllle Yem YacToTa AucKkpeTusauum opkecTpa.

9.9.7 allpass

aopcode allpass (asig input, ivar time, ivar gain)

Koz onepauwun allpass BbinoniHseT ounbTpaumo BXOLHOTO cUrHana. BenmumHa BpeMeHn 3afepxku obpar-
HOli CBA3W B CeKyHAax.

VicxofHoe 3HaueHne [0MKHO 6bITh output.
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9.9.8 comb

aopcode comb (asig input, ivartime. ivargain)

Kog onepaunu comb BbINonHAET rpe6eHyaTtyo (uibTpaLnio BXOLHOTO curHana. BennumHa BpeMeHu 3a-
[epXKn 06paTHO CBA3U B CEKyHAaX.

NcxofHoe 3HaYeHne J0/MKHO BbITb X.

9.9.9 fir

aopcode fir (asig input, ksig bO [ksig bl . ksig b2. ksig ...))

Kog onepaumu firnpumensiet ounbTp FIR NnponsBonbHOro nopsaka k BXogHoMy curHany. Metog peanusa-
ummn punbTpoB FIR He HOpMMpOBaH.

9.9.10 Hr

aopcode W (asig input, ksig bO [ksig al. ksig bl. ksig a2. ksig b2. ksig ...))

Kog onepauun HrnpumeHsieT hunbTp nponssonbHoro nopsagka HRk BxogHomy curhany. Metog peanusaunm
punbTpoB IR HEe HOPpMUPOBAH M OCTABSETCSA OTKPbITLIN 4715 pa3paboTUNKOB.

MapameTpsl bO. bl, b2.... n31.32,... onpegenstoT punstp IR

H(@Z) =(60+bl T1le b2l2+..) /(1 ¢ 31Z-1+32r'2 +...).

McxogHoe 3HauyeHue A0/MKHO 6biThb NOCNefoBaTe/IbHbIMU 3HAYEHUAMU CUTHaNa U3 faHHoro unbTpa K
curHany input B nocnegoBaTenbHbIX o6paLieHnsx H.

9.9.11 firt

aopcode fid (asig input, table t[. ksig order])

Kog onepauwuu firtnpumenseT punbTp nponssonbHoro nopsaka FIR. gaHHoro B Tabnuie, K BXOgGHOMY CUTHa-
ny. Metog peanusauun punbtpoB FIR He HOpMupoBaH 1 0CTaBNSIETCS OTKPbITLIM A1 pa3paboTUNKOB.

3HauyeHus, coxpaHeHHble B Bbibopkax 0.1.2.... order Tabnuubl t. onpegenstoT dunetp FIR

H(z) =t[0] t@lz-'+t(z2+..t(order-1Jz"**"

Ecnu orderuB 6ynet faH nnv 6yaet 6onblie, yem pa3Mmep 3ByKOBOIN Tabnumubl t. To order 6yeT ycTaHOB/EeH
B pasmepe 3BYKOBOW Tabnuubl. Ecnu order ABnseTca HyNeMm Wam oTpuuaTesbHbliA, TO 3TO OLNGOKA BbIUYUCIEHUS.

O6paTHble 3HaYeHUs [0/KHbI ObITb MOCNEA0BATEbHLIMY 3HAYEHUAMU CUTHANa bunbTpa K CUrHasny co 3Ha-
yeHuem input B nocnegoBaTtebHbIX 06paLeHusx fid.

9.9.12 iirt

aopcode iid (asig input, table a. table b [ksig order])

Kog onepauuu iid npumeHsieT punbTp npomasosibHoro nopsigka HR ¢ faHHbIMM 13 ABYX Ta6/IML, K BXOGHOMY
curHany. Metog peanusaunn ounbTpos [IR He HOpMKpPOBaH 1 0CTaBNAETCA OTKPbLITLIM 415 Pa3paboTHMKOB.

3HayeHns, coxpaHeHHble B Bbibopkax 1, 2.... order Tabnuubl a n Boibopkax 0. 1. 2....... order 3ByKOBOWA
Tabnuusl b. onpegensoT punstp HR

H@Z=bOLeb(l]z1leb@z2+.)/(1 +Qz-" @Az2*.).

rAe MaccvB UCMob3yeTcs, YTOObI Yka3aTb Ha BbIOGOPKM 3BYKOBOI Tabnuubl. Eciv order He byaeT gaH unu
6yneT 6onblwe, Yem pa3Mmep M3 ITUX ABYX 3BYKOBbIX Tabnuy, To order 6yaeTt yctaHOBNEH B 60M1bLINi pa3mep u3
3TUX ABYX 3BYKOBbIX Tabnuy. Ecnu ogHa 3BykoBas Tabnuua 6yaeT meHblieid, yeM order, TO JONONHUTENbHbIE
3HAUEHUS [O/MKHBI 6bITh MPUHATBI Kak Hy/1eBble KO3 ULUEHTbI. Ecnv ordersiBnisieTcst HyNeM Wan OTpULaTENbHbIN,
TO 3T0 OWNBKa BbIYUCIEHNS.

O6patHble 3HaYeHus O/KHbI ObITb MOCNeA0BaTe /IbHbIMY 3HAYEHUAMU CUrHaNa unbTpa K cUrHany co 3Ha-
YyeHueMm input B nocnepoBaTesibHbIX 3BOHKaX iid.

9.10 CnekTpafbHblii aHann3

9.101 T

specialop fft (asig input, table re. table im [ivar len. ivarlen. ivar shift, table win])

Kog onepauun fft BbluncnseT okoHHble n nepekpbiThie chpeiimbl DFTY nomelaeT pesynsTar B Be Tabnuubl.
370 — ‘cneumancHblii Kogonepauuu'. OH NPUHYMAEeT 3HAUYEHUS HA 3BYKOBOM YPOBHE, U BO3BpaLLaeTcs TONbKO Ha
YPOBHE ynpaB/ieHus.

CyLLecTBYOT HECKOJIbKO JOMOTHATENbHBIX NapamMeTpoB. MNapameTp /en onpegensiet fnuHy gpeiima (4Tobbl
1Ccnonb30BaTh BXOAHbIE BbIGOPKK). ECNv napameTp ten sBNSIETCS HY/1EM UM He OLEHEH, TO ten ycTaHaBnBaeTcs
B cnepywolee 6onbliee 3HaveHne SFI/KR. rge SR —yactoTa guckpetusauun opkectpa. KR — ypoBeHb ynpas-
neHusiopkecTpa. NapameTp shiftonpesensiet uncno BbIGOPOK, HA KOTOPbLIE MOXHO CMECTUTb aHA/TUTUYECKOE OKHO.
Ecnu shift ansietca Hynem unu He oueHeH, To shift yctaHaBnuBaeTcs B ten. MapameTp Size — gnvHa DFT

55



FOCT P 53556.5—2013

BbIYMCNIEHHOTO KOAOM onepauuun. Ecnu size siBnsieTcst HyNeM UK He OLEHeH, TOo Size ycTaHaBnvBaeTcs B /en.
MapameTp Win — aHaIMTUYECKOE OKHO, MPYMEHUMOE K aHanu3y. Ecim win He oLeHeH, TO OKHO CEPUN AJTMHHbIX
MMNYNbCOB UCMONb3YeT ANNHbI len.

BbluncneHnus koga onepauuu fft cnegytowme. Mpu nepsom o6paleHun K kogy onepauun fft cosgaetcs
6ydhep, cogepxalynii AnuHbl /en. n nepsbiii (/en — shift) 6ydep BbIGOPKM MHULKMANU3MpPYeTCA ¢ Hynamu. Ha
KaXX[0M a ypoBHe Npu o6palleHun K kogy onepauuu input, Bbi6opka BCTaBsETCA B ey Y0 HEUHULUAN3N-
poBaHHYto 6ycepHyto no3uuuio. Korga sce /en BbI6opkn B bydhepe MHULNann3npyTCs, BbINOTHAIOTCA Creayto-
wue waru:

1. B HoBOM Gydhepe co3galoTcsa ANNHbI Size, AN KOTOPOro kaxaoe 3HayeHne newf/] yctaHaBnuBaeTcs B
3HaueHwve buf[i]' win (/], rae new {/]— 3HaueHne HoBoro 6ydhepa. buf[i] — 3HaueHue copepxanusa 6ycepa, n win
[[1— 3HaueHwue BLIGOPKM B 3BYKOBOW TabnLe aHaIMTUYECKOTo OkHa. Ecnu size>len, To 3HaueHusa now [/] gna />/en
o6HynawTcs. Ecnu size <1Bn. To CNONb3YOTCS TONbLKO NepBble 3HavyeHus size 6ydepa.

2. Mep.ble BbIGOpKKM shift yaanstoTcs n3 6ydepa, u octaBlneca Bbl6opku /en- shift nepemewaroTtca K
nepegHeii ctopoHe 6ydepa. Mocne aToro casura Boi6opku shift B koHue 6ydepa o6HynawTcs. Ecau shift > ten.
6ydhep cogepxaHusa ounwiaeTcs.

3. Bbluncnsietcsi peanbHblii DFT HoBOro 6ychepa, npuBefeHHOro K A/IMHe Size 3HauyeHns 4acToTHOI o6nac-
Tn. PeanbHble komnoHeHTbl DFT nomewatoTcsi B nepBble Size BbIGopku table re: Boo6paxaemble KOMNOHEHTbI
DFT nomewatoTcs B nepBble Size Bbi6opku table im. DFT pacnonaraeTcs Tak. YTo camMble HU3KMe YacToThl, 3anyc-
kalowmnecs ¢ OC B Hy/1eBOI TOUKe BbIXOAHbIX TabsnL, NOAXOAST K yacToTe HalikBucTa, kak size/2. OTpaxeHue
cnekTpa oT yacToTbl HalikBucTa A0 YacToThl AUCKpeTU3aL iy nomeLLaeTcs BO BTOPYIO NOMOBUHY Tabnul.

DFTonpeaensietca kak

We1
le ~ 2l,awmw(/c]

dfi]

roe d[i] — nonyuatowmecs komnoHeHTsl DFT. O </ <s/ze;

new ]k) BxoZHble BbiGopkn. 0 <K <size:

nj sBNseTcs kBaApaTHbIM KopHeM -1.

McxofgHoe 3HauYeHne Ha onpegeneHHoM K unkne paBHo 1. eciv DFT 6b1n BblYMCIEH, HAYMHAA C MOCNeAHero
K umkna, unu 0. ecnu ero He 6bIN0.

9.10.2 ifft

aopcode ifft (table re. table im [ivar ten. ivar shift, ivar size, table win])

Kop onepauuum ifft BbluncnseT okoHHbI M nepekpbiToiii IDFTS 1 nepefaeT pe3ynbTaT NOTOKOM Kak 3BYK, e u
im sBNst0TCS 3BYKOBbIMY Tabnmuamu, KOTopble cofepxart peasibHble n Boo6paxaemble yacTn DFTcooTBeTCTBEH-
HO. CyLleCTBYIOT HECKO/IbKO JONO/THUTE/IbHbIX NapamMeTpoB, KOTOPbIe YNpaBAsAT npoueypoli cuHtesa. Mapa-
MeTp ten ABNAEeTCA YNC/IOM BbIXOAHbIX BbIGOPOK, NCMO/b3yeMbIX B kauecTBe 3Byka. Ecnv napameTp ten asnsetcs
HyNneM Wnn He OLleHeH, To ten ycTaHaBnuBaeTcs B cnegytoulee 6onbliee 3HayeHne SR/KR, rae SR — vacToTa
AucKpeTusaumu opkectpa u K/? — ypoBeHb ynpaBfieHusi opkecTtpa. MapameTtp shift sBnsercs uncnom Bbi6OpPOK,
Ha KOTOpble CMellaeTcs aHanuTu4Yeckoe okHo Mexay cpelimamu. Ecnu shift He paeTtcs unu sBnsetcsa Hynem, oH
6epeTtcs kak ten. MapameTp size nmeeT pasmep IDFT. Ecnu Size He oueHeH UK SBNsieTCst HyNeM, oH 6epeTtcs
kak ten. MapameTp win — OKHO cuMHTe3a. Ecnn napameTp Win He OLLEHEH, TO OKHO CEPUUN AMNHHbIX UMNY1bCOB
“cnonb3yeT ANWHbI ten.

Bbluncnexus koga onepauuu ifftcnegyrowme. Mpu nepom o6paleHun k kogy onepauuu ifft Bbluncnsercs
size IDFT table re. table im. Ecnu re n/unu im 6yayT 6onee ANUHHLIMW YeM BblGOPKH Size, TO f0MKHbI NCNOMb30-
BaTbCS TO/IbKO NMepBble BbIGOPKK Size aTux Tabnuy. Pesynbtatom atoro IDFT sBnAeTcs nocneposateibHOCTb
3HauyeHuit size. PeanbHble KOMMOHEHTbI NEPBbIX ten 3N1eMeHTOB 3TOW NocnefoBaTENbHOCT YMHOXAKTCA Ha
COOTBETCTBYHLLME BbIGOPKAM WiN OKHA 1 NOMeLLalTcs B BbIXO4HOW 6ydep anuHbl fen. (ouf[/) = seq (/] * win (/]
ans 0 <l<len).

IDFT BbluncnsieTcs, yunTbiBas, 4TO 3/1I€MEHTbl C CAMbIM HU3KMM HOMEPOM Tab/IMYHOro re un im sBnsTCs
caMbIMW HU3KUMMK YacToTaMun ayanocurHana, HaunHasck ¢ DC B Bbi6opke 0. npogomkanch 40 YacToTbl Haiiksuc-
Ta B o6beme Size!2. n 3aTem B OTpaXeHHOM crekTpe oT sizef2 go size -1.
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IDFTonpegensieTcs kak

ura-n
X B-"2r,maT
sog[i) a A-n

rae d (/] — komnoHeHTbl YacToThl IDFT, 0 </ <size (d (/]=re[/] ¢j im [[])

seq [fc] aBnsTCA BbIXOAHBIMU BblGOpKamMu. 0 <k <size;

Takxe Ha nepBom 3BoHKe ifft BbIxogHas Touka cMHTe3a ycTtaHaBnusaeTcs B 0.

Mpn nepBomM o6paLeHun Kk kogy onepauun ifft BoinonHseTca cnegytowee BbluncneHne. BoixogHoe 3Have-
HWe KoZa onepayuuu npucBamBaeTcs 3Ha4YEeHUAM BbIXOLHOTO 6ydhepa B BbIXOAHOM Touke. 3aTeM BbIXOHas TOUka
nocTeneHHo yBenmumBaeTcsi. Ecnm BoixogHas Touka 6yaeT pasHa shift, To 4oMKHbI BBINONMHATLCA cnegyoline
warm:

1. Neps.ble BbIGopkyu shift BbiIxogHoro 6ychepa oT6packiBalOTCs, ocTarLlmecs BbiGopku ten- shiftBbixogHoro
6ychepa cmewatoTcs B Havano 6ydepa, v nocnegHue Boi6opku shiftyctanasnusatotca B 0.

2. IDFT TekyLiee 3HaueHMe 3ByKOBbIX Tab6UL, OV im BbIYMCASETCS Kak onucaHo Boiwe. MepBble ten 3Have-
HWS peanbHO YacTu nonyvarwlyeiics, U3 ayAamo nociefoBaTesibHOCTU YMHOXAKTCS Ha WiN OKHa CUHTe3a, U pe-
3ynbTat fo6asnsetcs kK BoixogHoMy 6ycepy ([/] = [/] + seq (/] * win (/) * shift/ ten gna 0 </ <len).

3. BbixogHas Touka yctaHasnusaeTca B 0.

FFTs n IFFTS He gonxHbl 6bITb peann3oBaHbl 04HOBPEMEHHO. MOryT MCnosb30BaTbCs ApYyrue mMeToabl
(Takune Kak TabMYHbIE BbIYUCEHUA) AN TeHepaLum cnekTpa, KoTopblie byayT NnpeBpaLleHbl B 3BYK NPy NOMOLLM
IFFT. nnn moryT 6bITb CO34aHbl MHCTPYMEHTbI ayAMo pacno3HaBaHUA 06pa3oB, KOTOPble BbIYUCAAT PyHKLMN
FFTw Bo3BpawatoT uiv nepegatoT ee n pesynbraThbl.

9.11 PerynupoBska ycuneHus

9.11.1 rms

specialop rms (asig x [ivar length])

Kog onepauuu rms BbluncaseT MOLWHOCTb curHana. OH npuHuMaeT 3Ha4yeHns Ha 3ByKOBOM YPOBHe, 1 BO3-
BpalaeT nx TONbKO Ha K YpOBHE.

Ecnu length He 6yeT oueHeHa, To OHa JOo/XHa 6bITb yCTAaHOB/IEHA B MPOA0/KUTENIBHOCTb KOHTPOIMPYEMO-
ro nepvoga. Ecnu length oueHeHa 1 He cTporo nNonoxuTenbHa, To 3To oWNGKa BbluncieHus. MapameTp length
onpepensieTcs B ceKyHAax.

McxopHoe 3HauyeHue BbluncaseTcs creayolmnm o6pasom. MycTs /6yaeT HUXHUM 3HadyeHneMm (length *SR).
roe SR ABnseTcsa yacToToil guckpeTnsayum opkectpa. Bydep b () 4nuHbl /. coxpaHsieT HOBble 3HaUYeHMS napameT-
pa x. Kaxgblii nepuog ynpasneHnss RMS aTux 3HaueHnii BblYncaseTcs kak

nuncxogHoe sHavYeHne asnsgaeTca p.

9.11.2 gain

aopcode gain (asig x. ksig gain [ivar length])

Kog onepauuu gain ocnabnseTt uim ycuanBaeT amnauTy sy CUrHana u fenaet ero MOWHOCTb, PaBHOM 3a4aH-
HOMY YPOBHIO MOLLHOCTH.

Ecnu length He oueHeHa, TO ee NPOAOIKNTENBHOCTb JO/KHA OblTh YCTAHOB/IEHA B KOHTPOIMPYEMbI Nepu-
of. Ecnu length oueHeHa 1 He cTporo NosoXnTenbHa, TO 3TO OLWMGKa BbluncieHus. NapameTp length onpepensert-
CA B CeKyHAax.

McxofHoe 3HaueHne BbluUcAsieTcs cefyowmnm o6pasom. MNycTb /6yaeT HUXHUM 3HadyeHueMm (length * SR),
roe SR ABnsAeTca yacToToi guckpeTu3auny opkectpa.

Mpw nepsom obpaLlieHun K Kogy onepaunn ypoBeHb 3aTtyxaHus yctaHasnnsaeTca B 1. MNpu kaxaom nocne-
aywowem obpalieHnn BXoAHOE 3HavYeHue X A0/KHO 6biTb coxpaHeHo B 6ydepe b () anuHoli /. Korga 6ydep
NOJIOH, YPOBEHb 3aTyXaHUsi NOBTOPHO BbIYUCNAETCS Kak
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gain

| b[>]2
Cco

n 6ychep ounuaetcs.

NcxopHol 3HaueHne npu KaxgoM obpalwieHun paBHo X ‘A. rae A siBNsieTCS TEKYL MM YPOBHEM 3aTyXaHUs.

9.11.3 balance

aopcode balance (asig x. asig ref[ivar length})

Kog onepauun balance ocna6nset nnu ycunveaeTt amnanTyay curHana v fenaet ero MOLWHOCTb paBHOW
YPOBHK MOLLHOCTN B OMOPHOM CuUrHane.

Ecnu length He 6yaeT o6ecneveHa, TO OHa A0/HKHA GbITb YCTAHOB/IEHA B MPOAO/MKMTENLHOCTL Nepuoaa
ynpaBfieHusi. 3To— olwunbka BPpeEMEHUN BbINONHeHUs, ecnu length o6ecneynBaeTcs 1 He CTPOro NOMOXUTENbHA.
B cekyHpax onpegensietcs napameTp length.

NcxoaHoe 3HaueHne BbluncasieTca cneaywwmm ob6pasom. Mycts / 6yaet 3HaveHunem (length * SR). roe SR
yactoTaguckpeTusaLmum opkecTpa.

Mpu NnepBoM o6palyeHnn K Kogy onepauny ypoBeHb 3aTyxaHus yctaHasnvusaetcs B 1. Mpu kaxgom nocne-
aywouiem obpalleHnn BXoAHOE 3HaYeHne X LOMKHO 6blTb cOXpaHeHo B 6ydepe b [] AnnHOI /, n BXoAHOE 3Hauve-
Hue refcoxpaHeHHoro B 6ydhepe r[] gnuHoii |. Korga 6ydepbl nepenosiHeHbl, NOBTOPHO BblYMCNAETCSA YPOBEHb
3aTyxaHusa Kak

r-1

1b[1]
-0

n 6ydhepbl oumwatoTcs.

McxoHoe 3HauyeHne npy Kaxaom obpaljeHun pasHo X *A. rae A ABNsSieTCA TEKYLMM YPOBHEM 3aTyXaHus.

9.11.4 compressor

aopcode compressor (asig x. asig comp, ksig nfloor. ksig thresh, ksig loknee. ksig hiknee.

ratio ksig. ksig att. ksig rel. ivar look)

Koa onepauun compressor oyHKLMOHMPYeT, Kak ayAno KOMNpeccop orpaHnynBaloLuii, paclunpsatoLwui
UNu NofaBnaWmni Wwymbl. Heo6xo0AUMbI ABa BXOAHbIX CUTHANA ayAno4acToTbl X U COTP. NepBblil N3 KOTOPbIX
M3MeHsieTcs aHaM3om paboTbl BToporo. O6a curHana mMoryT 6biTb OfMHAKOBbI UV NMEePBbIii MOXET OblTb U3MEHEH
pasIMYHbIMU CUTHANAMK ynpaBieHuns.

Ecnn kakoe-nn6o u3 crefyolmx ycnoBuii BbiMOSHSAETCS, TO 3T0 owm6bka BbluucneHus: thresh <nfloor.
loknee < thresh, hiknee <toknee. ratio paBHo, unu metblwe 0. look oTpuuateneH, att otpuuatensHo, unu rel
oTpuuaTeseH.

compressorcHavana uccaegyeTt COmp curHana ynpasieHus, BbINOHAS feTekTupoBaHue ornbatoueir. 3to
ynpasnseTcs ABYMS KOHTPO/bHbIMW 3HauYeHnaMY att u ret, u 3HadyeHnem nnuunanusauun look, onpegensiouiem
Hayasio, OKOHYaHKe 1 NpejBapuTesibHble BpeMeHa (B CekyHAax) ornbarwLleii jeTekTopa.

look siBnsieTca npeaBapuTeNibHLIM BPEMEHEM (B CEKYHaX) ornbatuieii aeTektopa. 7o onpegensiet, Kak
[ONIro fleTeKTop MLLeT HOBbIV MWK B 3aTyxatLem curHane. Ecam HOBbIA NMK HAXOAUTCSA, TO ornbatoLLas Koppek-
TUpyeTcs. UTO6bl UHTEPNONNPOBATL MeXAY TEKYLMMUN 1 By AYLUMY NnKamu.

attn rel apnsoTcs BpemMeHeM Hauasa M oKoHYaHUs ornbatleii getekTopa (B cekyHaax). [na onpegeneHus
BpeMeHn 6epyT ormbatoLLyto OT TOUKM NMUKOBOTO 3HavYeHus (gns att) 4o Toukm Hyns (gns ref).

nflooryctaHoBuT ans cuctemsl abCoNOTHBI HU3 B Aeumbenax.

OueHka ornbatouieii npeobpasosbiBaeTcs B AeLubenbl, 3aTeM NPoOXoAuT yepes PYHKLMI0 oTo6paxatoLyto
XapakTepuCTUKN KoMMpeccopa YTo6bl onpeaennTb, kakme Mepbl AO/HKEH NPeANpPUHATL komnpeccop. OTo6paxato-
wascsa QyHKLMsa onpegenseTca YeTblpbMa 06n1acTamu: Hynesas o6nactb, o6nactb 1:1 (HMKAKUX U3MEHEHW),
13710M 1 0bnacTb cxaTusa/paclinperus.
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PacnonoxeHus aTux o6nacTeit onpegenaoTcs KOHTPoibHbIMU 3HaueHnsimu thresh, loknee. hiknee. u ratio,

thresh MyHUManbHbIl ypoBeEHb BAeLmGenax, KOTopblii 6yaeT BO3MOXEH. 111 nogaBneHus WwyMa 3To 3Ha-
yeHue 6yaeT 6onblie, yem nfioor.

loknee u hiknee siBnsitoTcs 3HayeHUsiMu B felubenax, KOTopble ONpeAensoT, IAe HauYHeTCs cxaTue uiu
pacwmpeHne. OHM yCTaHaBIMBAIOT FPaHULbl N3/10Ma KPUBOIA, NpUcoeAnHAIOLWEeRCS K KpUBOL 6€3 U3MEHEHUIA 1
KPUBOW cxaTusi/paclimpeHuns c 6osee BbICOKOW aMNANTYAOA.

ratio, ,aHHoe B Ab. onpegensieT cxaTtue Bbile U3sioMma. JTO onpejenseT W3MEHEHWE BbIXOAHON MOLLHO-
CTN ana nameHeHmsa Ha 1 ab. Ratio, oueHeHoe Ha 1 ab Bbilwe pesynbTarta B CXaTuu, NPUBOAUT K 6osblLIeMy
cXartmio.

MapameTpbl koga onepauun cxatus nfioor. thresh, loknee. n hiknee onpegensioTcs gns 6asoBoro koga
onepauuun dbamp B geunbenax.

Mpy vHULManu3aummn A0MKHO GbITb BblAeNeHO MecTo Ans AByx 6ycepos xdly v compdly. nvHa B BbIGOpP-
Kax aTux 6ycpepos 6yaet SR *look, rae SR siBnsieTca yacToToll guckpeTusauny opkectpa. HavanbHble 3HaYeHus
06oux 6ycepoB 6yayT OO6HYEHbI.

MecTo BblgensaeTcs 4A5 cefyloWwnx nepeMeHHbIX:

gain— aMnaMTyAHbIA MHOXWUTENb, KOTOPbIA GyAeT NPUMEHEH.

change — npegnonaraemoe namMmeHeHue ornbatoLLei oT BIGOPKU 4,0 BbIGOPKU.

coTp/l — Tekyw,ee 3HayeHue coTp. 4b.

COTP2 — 3HauyeHue coTp (ot compdelay), 4B, MHULMANM3MpoBaHHOE A5 TOT0 YTOGLI 0GHYNUTB.

env — TekyLias oueHkKa ornbaroLLeil.

projEnv— cnpoektupoBaHHOe 3HaueHue ornbarLei.

Mpwn kaxgom obpalleHnn K COmpressor (), NPoucxoauT cneaytoLliee.

1. Bbi6bopka X nomewtaetcsi B Havano 6ydepa xdly. Bce 3HaueHUsi oToABUTAIOTCS B KOHEL, U COXpaHsTCS
kak oldval.

2.Cnegyiolee 3HavyeHne ornbatoLLein BblumcnseTcs Tak:

abs(comp) koHBepTHpPYIOT B AeLe6esbl. ITo 3HaYeHue HasbiBaeTcss compl

coTp\ =90 ¢ 20log10 (abs (coTp))

370 3HauYeHue nomelyaeTcs B koHel, 6ydepa compdly. 3HaueHre COTP2 Ucnofb3yeTcsi B Havane 6ydepa
compdly.

if(coTp2 >env)

chango = (coTp2 - env)/(SR *att):

else {

projEnv = max(change * SR *look, nfioor)

if((compl >projEnv) && (comp2 >comply

change = (comp-\ - comp2)/(SR *rel):

else

change = 0;

env = maxfenv + change, nfioor).

3. AMNAUTYHbIE MHOXUTENSA gain BbluncnsieTcs cnegyowum o6pasom:

ecnu (env < thresh).

gain cHayana yMmeHbluaeTcsi paBHoOMepHo oT 1 40 0 u 3atem, ocTaBasicb B 0. nepemelaetcsi oT thresh
k nfioor, u4To6bLI co3paTb nojaBneHMe Wyma. TouyHas KpuBasi BBOAA — BbIBOAA B 3TOM WHTepBase He
HOpMUpOBaHa.

else {

if (env <= loknee)

gain = 1;

else if (env >= hiknee)

gain 4oMXHO 6bITb BbIUMC/IEHO Tak. YTO6bI Bbilwe hiknee ysennyeHue ratio Bo BXogHoW MoLWHOCTH Ha 146
npuBeso K yBesmuyeHno Ha 146 B BbIXogHOW MowHOCTU. KpuBas BBOAA/BbIBOAA B Aeunbenax fokHaA 6biTb
HenpepsbiBHOI B hiknee unu ¢ kpusolii ns3noma.

else

gain A,0/KHO 6bIThb F1aAKo MHTEpPNoMpoBaHo Mexay Toukamu loknee n hiknee Tak UTo6bl co3gartb KpUBYHO
BBOJA-BbIBOJA C [NaAKUM M3/IOMOM. JTa KpUBas A0/MKHA MOHOTOHHO YBENIMUYMBATHLCS U UMETb HEMNPEPbIBHYIO
npous3BogHylo, paBHyto 1 B loknee u Uratio B hiknee.

4. BbIx0ofHOE 3HAUeHne Koda onepaunm 4O/MKHO 6biTh oldval. yMHOXEeHHbIM Ha gain.
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9.12 leMOHCTpaLoOHHOEe Npeobpa3oBaHue

9.12.1 decimate

specialop decimate (asig input)

Kog onepauun decimate yMeHblUaeT curHasn B AECATb pa3 OT YPOBHS 3BYKa [0 KOHTPOJIbHOTO YPOBHS.

9.12.2 upsamp

asig upsamp (ksig input[ table winJ)

Kog onepaunu upsamp AWCKPeTU3MpyeT ynpasnsiolWuii curHan kK ayanocurHany. MapameTp win sBnsietcs
[LOMOSTHUTENNbHbIM OKHOM MHTepnonsuuu. Ecnu win He oueHeH, 6epeTcs okHO nMnynbcoB AnuHbl SR/IKR, rae SR
SIBNSieTCS 4acToTol AuckpeTmsauun opkectpa n KR aBnsetcs ypoBHeM ynpaBneHus opkectpa. Ecnm win oueHeH
1 kopoue Bbi6opkn SR/KR, To SR/KR B KOHLE AoN0ONHSIeTCA HyieM (cama Tabnuua He u3MeHseTcs).

Mpy nepBom oGpaLieHnmn kK upsamp, co3faeTcsi BbIXOAHOW Gydep win n 06HynseTcsi. Kpome Toro, BbIXOA-
HOe 3HauyeHue ycTaHaBnmBaeTcs B 0.

Mpy nepBom o6palyeHnn K Upsamp B K Lukie BbIxoAHOW 6ydep cmewaetcs Ha SR/KR. Mepsas Bbi6opka
SR/KR oT6pacbiBaeTcs, ocTawlyuecs BbIGOPKM CMeLalnTes K nepeaHeli Yactn BbIXO4HOro 6ydepa, u nocne-
oHsa Boi6opka SR/KR yctaHaBnvBatoTcs B0. 3aTeM OKOHHas hyHKLuMa MacwTabupyetcs inputu gobaBnsierca
B BbIxogHol 6ydep (buf[i) =buffi] ¢ input * win[i], 0 </ <length (win)). 3aTem BbIxogHas Touka ycTaHaB/u-
BaeTcs B 0.

Mpu NnepBoM 1 KaxAoM nocnegytolemM obpalleHun K upsamp. UCXOLHOe 3HaUYeHne ABAAETCS 3HaYeHneM
BbIXOAHOT0 6ydhepa B TekyLleil Touke. 3aTeM BbIXO4HAasA Touka AO/MKHA ObITb NOCTENEHHO yBeIMYeHa.

9.12.3 downsamp

specialop downsamp (asig input|. table win))

Kog onepauuu downsamp AUCKpeTU3NpYeT 3BYKOBOW CUTHA K KOHTPOIbHOMY curHany. MapameTp win siBns-
eTcs AONOMHUTE IbHbIM aHaIMTUYECKUM OKHOM.

Ecnun win kopoue Bbl6opkn SR/KR. rae SR aBnsietTcs yacToToi guckpetunsaumnm opkectpa, u KR sasnsetcs
YPOBHEM ynpaB/ieHUsi OpKecTpa, TO 3TO OLWNGKA BbIYNC/IEHUS.

McxoaHoe 3HayYeHune BblYNCAETCS cneaywmm o6pa3om. B kaxaom K Lnkne 3HaYeHne Kaxaoin Bol6opku
input, onpegeneHHoe B NpeabiayLLeM Lukne, nomelLatT B 6ydep. Ecnm win He oLeHeH, TO UCXOA4HOE 3HaUYeHne
SABNSIETCSA CPEfHUM 3HaUYeHVeM Bbl60OpOK B 6ydhepe. Ecnu win oLeHeHo, TO UCXOAHOE 3HAYEHME BblUMCNSIETCS,
YMHOXas Kaxyl TOUKYy aHa/IMTUYEeCKOro OKHa Ha BXogHoli curHan (rtn =1 input [/] * win (/] gna 0 <i<SR/KR,
roe SR ABnsieTca yacToTol AUCKpeTnlaumnm opkectpa n KR ssBnsieTca ypoBHEM ynpaB/ieHUs 0pkecTpa).

9.12.4 samphold

samphoid opcode (xsig BBog, ksig gate)

Kop onepauun samphold nponyckaeT curHan ¢ KOHTPO/IbHLIM CUTHAIOM.

McxoaHoe 3HaueHue BblUMCASETCA creaylowum o6pasom. Mpu nepsom obpaweHun k sampliold nocne-
AHee nepejaHHoOe 3HavYeHue yctaHaBnAusaeTcsa B 0. Ecnu 3HayeHne gate He BNAeTcs Hy/neBbIiM, TO NocneaHee
nepegaHHoe 3HauYeHue ycTaHaBAnBaeTcs input.

9.12.5 shlock

specialop sblock (asig x. table t)

Kop onepauun sblock cosgaeT koHTposibHble ypoOBHWM 6/10KOB BbIGOPOK U pasMellaeT WX B 3BYKOBYIO
Tabnuuy.

McxogHoe 3HavyeHMe aToro koga onepauun scerga 0.

9.13 3afepxku

9.13.1 delay

aopcode delay (asigx, rvart)

Kop onepauuu delay peanunsyet puKCMpoBaHHYO A/IMHY 3a4epXKKM 0T Hayana o KoHua. MNapaveTp /gaet
3a4epXxKy B CekyHAaax.

MycTby 6yneT MeHbWUM U3 BbIGopokKn (t'SR). rae SR siBnsieTcs yacToToi guckpeTusanum opkectpa. Mpu
KaxzgoM obpalieHunk K kogy onepauun delay, sHauyeHue x BcTaBnsetcs B 6ycep FIFO gnuHoli y. NcxogHoe
3HayeHune ABNSETCA 3HAYEHUM. KOTOpPOe GbIfI0 BCTAB/IEHO B CTPOKY 3a4€PXKM y B NpeAblayLux obpalyeHunsx.

9N2.2 delay}

aopcode delayl (asig x)

Kop onepauyuu delayl peanusyet nepsyto 3afepxky.

Mpu kaxaom o6palyeHunn k delay} coxpaHsieTcs 3Ha4YeHNe X U UCXOAHOe 3HaYeHNe ABNAETCS 3HaUYeHneM,
COXpaHeHHbIM Npy NpeablAylieM obpaLeHun.
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9.13.3 fracdelay

aopcode fracdelay (ksig meTog [xsig p 1. xsig p2])

Koz onepauun fracdelay peanvsyet fpo6GHy0 nepemeHHyto, U/Mam cTpoku 3agepxku. CyuiecTByOT He-
CKOMIbKO METO0B A5 yNpaBieHns CTPOKOI 3aepxXKu.

CemaHTVKa pl 1 p2 v BblYUC/IEHNE 06PATHOTO 3HAYEHNSA OT/IMYAIDTCS B 3aBUCUMMOCTM OT 3HavYeHus method.
Ecnu method meHbLie, yuem 1 unu 6onblue, YemM 5. TO 3TO OLINGKA BblUMCIEHUSA.

Ecnv method -1. To oH HOpMUPOBaH Kak «initialise». B 3ToM cnyyae pl ABASETCA A/IMHON CTPOKN 3a4EPXK/
B cekyHAax. Ecnv pl He oLeHeHo unun aBnsieTca MeHblle Yem 0, TO 3TO oWwnbKa BblunCAeHus. Jllobas cylecTBy-
IolWasn B HACTOALLMI MOMEHT CTPOKa 3af,epPXKn B COCTOSAHMM KoAa onepauumn Ao/kHa 6biTb YHUUTOXeEHA. bBygeT
co3gaHa HoBas cTpoka 3agepxku ¢ anunoii floor (p-\' SR). rae SR siBnsieTca yacToToN AUCKpeTM3aLuum opkectpa
1 BCe 3HAYeHNS Ha 3TOW CTPOKe 3afepPXKN [OMKHbI 6bITb MHULMaNM3nposaHbl B 0. icxogHoe 3HaveHune pasHo 0.
Ecnvn p2 oueHeH, TO OH He UCNO/Ib3YeTCA U UTHOPUPYETCS.

Ecnu method - 2. To oH HOpPMMpPOBaH Kak «tap». B 3ToM cnyyae pl siBNsieTCS TOUKOW KacaHUsi B CeKyHAax.
Ecnm method ewe He BbI3Banu Agns atoro koga onepauuu, unv ecnumpl HeoueHeH, unu ecnum pl - MeHbLe
yem 0. unv ecnu pl 6onblue YeM HOBAsA AJIMHA UHULMANN3aLUK, TO 3TO OLWIMGKa BblYMCNeHus. IcxoaHoe 3HaveHne
ABNSETCA TEKYLLEM 3HaYeHneM CTPOKU 3aaepxkn B nosmuum pVSR. rae SR aBnseTca yactoToli guckpetnsaunm
opkecTtpa. Ecnn p1*SR He 6yAeT uenbiM YACNOM, TO UICXOAHOE 3HaYeHne A0/MKHO 6biTb MHTEPNONNPOBAHO U3
cocefiHNX 3HauyeHwnii. Ecnn p2 oueHeH, TO OH He NCMOJb3yeTCs N UTHOPUpPYeTCS.

Ecnu method- 3, To oH HOpMUPOBaH Kak «set». B 3ToM cnyyae pl siBAsieTca no3uuuell BCTaBku B CEKyHAAX,
1 p2 siBNsieTcs 3HayeHnem BcTasku. Ecnu method 1404 aToro kofa onepauuu ele He BbI3Banu, Uan ecnm pl He
oueHeH, nan ecnn pl meHblie Yyem 0, uan ecnu pl 6oMblue YeM HOBas ANIMHA UHMLMANN3aLMmn, Uan ecam p2 He
OLEeHeH, TO 3TO oW nbKa BbluMCNeHNsA. 3HaYeHe CTPOokM 3agepxkn B nosuuumm floor (pl * SR), rae SR aBnsetcs
4yacToTo AnckpeTusaLlum opkecTpa, obHoBAsieTcsA B p2. VicxoAHOe 3HaYeHne pasHo 0.

Ecnn method - 4. To oH HopMupoBaH kak «and into». B aTom cnyyae pl siBnsetca nosuuuei BcTaBku B
cekyHAax, u p2 siBnsieTcs 3HayeHnem BcTaBku. Ecnm method1ansa atoro koga onepayumm ewe He BbI3BaAU, Unn
€C/IN P2 He OLLeHEeH, TO 3T0 OLWKn6Ka Bbl4McneHnsa. MycTb X 6yAeT TekyLeM 3Ha4eHneM CTPoKM 3aA4epXKKn B Mo3u-
uuu floor (p1* SR). roe SR aABnseTcs yacToToli AUckpeTnsaumm opkectpa. Torga 3HayeHne CTPOKM 3a4ePXKM B
3701 no3numum 06(K0BNsAeTca B X + p2. icxoaHoe 3HaYeHne paBHO X + p2.

Ecnn method - 5. To oH HopMupoBaH kak «shift». Ecnn methodl gna atoro koga onepauum ewwe He Bbi3Ba-
nn, To 3To — owunbka BbluMCEHUA. Bce 3HaYeHUA CTPOKM 3afepXKu CMeLLarnTca Bnepes Ha oAHY BbIGOPKY.
MicxofHOe 3HaYeHne SBAAeTCS 3HaYeHNEM, CMeLEeHHbIM U3 KOHLLa CTPOKN 3aflepXKu, KoTopas ABNSeTCs Teky-
MM 3HaYeHneMm Bbl6opku L. Ecnm pl v p2 oueHeHbl 1 He UCMO/b3YIOTCSA, TO OHU UTHOPUPYIOTCS.

9.14 3ddekTbl

9.14.1 reverb

aopcode reverb (asig x. ivarfO[. ivar/0, ivarfl.ivarrt.ivar...))

Kog onepauwuu sigpa reverb nponssoanT adpchekT peepbepaLuy cornacHo 3afaHHbIM napameTpam.

Ecnv 3HaveHve funu rotpuyatenbHo, UM ecav YNCno napaMmeTpoB YeTHOe U 6oJbLLe YeM 2, TO 3TO OLLn6Ka
BbIYNCNEHUS.

Ecnu Tonbko ofHo 3HaueHue fO faeTcs kak napameTp, To OHO 6epeTcsi B kauecTBe BpeMeHu peBepbepauuu,
TO eCTb BpeMs 3afepxuBaeTcs f,0 TeX /10p Noka 3BykoBasi aMnanTyAa He ocnabHeT 4o 60 AB no cpaBHeHWIO €
NCX0AHbIM 3ByKOM (R760).

Ecnu faHo 6osnbliee 3HayeHue, napbl f — r npefcTaBnsioT oTYETbl B Pa3NnyHbIX YacToTax. B kaxpaoi
yactoTe f. faHHOI B kayecTBe napameTpa, Bpems pesep6epauun (RT60) B 3Toli YacToTe AaeTCs COOTBETCTBYIO-
WM 3HayeHnem T.

TouHbIN MeTof BbluMc/ieHus peBep6bepauy cornacHo ykasaHHbIM napaMeTpam He HOPMUPOBaH.

BbIBOJ AO/MKEH GblTb OTPaXEHHbIM 3BYKOBbLIM CUTHA/IOM.

9.14.2 chorus

asig chorus (asig x. ksig rate, ksig depth)

Koa onepauuu chorus cosfaet 3Byk ¢ athpekTom xopa, ¢ ypoBHeM rate n rny6uHoit depth ot BxogHoro
3Byka X. YpoBeHb rate onpegensioT B uuknax B cekyHay, depth onpegensertcs kak NpoLEHT OTKNOHEHUs
¢ 0 <=depth <=100.

9.14.3 flange

asig flange (asig x. ksig rate, ksig depth)

Kop onepauyun flange cospaeT 3Byk C GOKOBbIM 3dhchekTOM, C YpoBHeM rate u rny6uHoii depth ot
BXO/ZIHOIO 3BYKa X. YpOBEHb rate onpefensietcs B Luknax B cekyHay, depth onpegensieTcst kak NpoLeHT OTK/I0He-
Hua ¢ 0 <=depth <=100.
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9.14.4 fx_speedc

kopcode fx_speodc (ivar speed_control_factor)

Kog onepauuu fx_speedc coszpaeT 3ByKk C 3(h(peKTOM N3MEHEHUS CKOPOCTU. DTOT KOZ onepawyumn focTyneH
TO/NbKO B 06pabaTbiBaloWwmx achdekTbl opkecTpax. 3TO He MOXeT ncnonb3obaTtbcsa B 6510ke SAOL noToka 6utoe
CTPYKTYPVPOBAHHOTO ayAuo.

Kog onepauuu fx_speedc nonyvaeT focCTyn K cneuuanbHONi wWuHe input_bus u pykoBOoAUT U3MEHEHNEM
CKOpOCTU B K YpOBHe. 3aTem o06paboTaHHble BbIGOPKM, COXpaHeHblo B cneuunansHom 6ydepe, onpeseneHHOM
TONIbKO A1 PEry/IMPOBKM CKOPOCTH, BbIBOAATCS Kak curHansl ypoBHs k/speod_control_factor, roe k = SR/KR. rge
SR aBNsieTcA yacToTol guckpeTnsauum opkectpa u KR ABnseTcs ypoBHeM ynpaBieHuns opkecTpa.

TOYHbIVi MeTOA N3MEHEHUS CKOPOCTN HE HOPMUPOBAH M OTKPbIT /15 pPa3patoTUmKoB.

9.14.5 spoedt

iopcode speedt (table in. table, ivar factor)

Kog onepauun speedt n3meHseT 3ByKOBYH BbIGOPKY B COOTBETCTBUM C MACLLUTA60M BpeMEHMN.

Kos onepauun speedt 3anofiHseT 3BYKOBYI0 BbIGOpKY B 3BYKOBOW Tabnuue cO 3BYKOM, MOSYYEHHbIM
13 3BYKOBOI Tabnuubl in. pacTsirnBas ee Bo BpeMeHu. Ecnu factor <1, 3Byk cxumaeTcs (YCKOPEHHbIW), ecnu
factor> 1 3Byk paclumpsieTcs (3aMeasIeHHbI).

TOYHbIi MeTOA M3MEHEHUS CKOPOCTH HE HOPMUPOBAH.

9.15 dPyHKUMKM Temna

9.15.1 gettempo

Opcode gettempo ([xsig dummy])

Koponepauun gettempo obpaTeH 3Ha4eHWIo TEKYLLLEro TeMna OpKecTpa B yAapax B MUHYTY. [10 ymMon4yaHuio
Temn pasBeH 60 ygapam B MWUHYTY, HO MOXeT 6biTb U3MEHEH C MOMOLLbIO CTPOKM tempo nam Koga onepayuu
settempo.

9.15.2 settempo

kopcode settempo (ksig x)

Kog onepauun settempo usmeHseT 3HayeHue Temna opkectpa. MNapameTp X onpegensieT HOBblli TeMn B
yAapax B MUHYTY. Ecnv X He CTPOro nonoxuTeneH, To 370 OWnN6Ka Bbl4MCNEHNA. ICXO4HbIM 3HAYEHUEM ABNA-
eTca X.

10 leHepaToOpbl 3BYKOBOI Tabnuubl SAOL

10.1 BeepeHune

Bce reHepaTopbl 3BYKOBOW TabnuLbl LO/MKHbI ObITb peasnin3oBaHbl B TEpMUHANe, KOTOPbI MOXeT feKoanpo-
BaTb 06bEKT TUN 3 Unn 4.

[ns kaxporo reHepaTopa 3BYKOBOI TabnuLbl onucbiBaeTCs caegyoulee:

Mcnonb3yeMble onucaHuns, nokasbiBatLine napameTpbl KOTOpble 0653aHbl 6bITh B TabuLe KOTOPON NOMb3y-
eTcs 3ByKOBOW reHeparop.

CemaHTuka reHepatopa. CemaHTUKa OMUCLIBAET, KakK BbIYMCINTL 3HAYEHUSA U Pa3MeCTUTb UX B 3BYKOBYIO
Tabnuuy, nCnonb3ys aTOT reHepartop.

[na kaxgoro reHepatopa 3ByKOBOI TabnuLbl NepBoe noJsie B Tab/IMYHOM OnpefiesieHnn ABNsSeTCs UMeHeM
reHepatopa, a 3HayeHue BblpaXeHWs BO BTOPOM Mosie fABAsSeTCA pa3MepoM 3BYKOBOW Tabnuubl. MHorue
reHeparopbl 3ByKOBOW Tab/imLbl Takxe nokasbiBaloT 3HaYeHne -1 B nosie AMHaMM4ecKoro Bbl4MCNeHNa ANs pas-
Mepa 3BYKOBOI Tabnuubl.

Mocnepayloline BbipaXXeHUs ABAAIOTCA HEO6XOAUMbIMU 1 [ONONHUTE/IbHBIMY NapamMeTpaMmn K reHepartopy.
Kaxgomy 13 atux nosei gagyT uMa B ONUCaHNN reHepaTopoB.

Y Kax 0l 3ByKOBOI TabnuLbl, Takxke kak 6/10ka AaHHbIX, eCTb YeTblpe napameTpa: LK1 YacToTbl AUCKPETH-
3auuu 1 3anycka, KOHel, Lukna, 1 OCHOBHas YacToTa. [1/19 BceX reHepaTtopoB 3BYKOBOW Tabnuubl kpome sample
3TV NapaMeTpbl NepBoHavYasibHO AO/HKHbI ObITb OGHYNEHbI.

10.2 Bbi6opka

/1 table (sample, size, which [. skip])
Kog reHepartopa 3BYKoBOW Ta6nuubl Sample no3sonseT BkAOYEHVE ayAU0CaMnIoB (v Apyrue 6710KU faH-
HbIX) B NOTOKE GUTOB 1 NocneayLWKii 4OCTYN B OPKECTP.
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Ecnu size 6ypet -1, To pasmep Tabnuubl 4O0MXeEH GbiTb ANMHOW ayanocamnna. Ecnu size 6onblue, Yem
ANVHA ayAMocamnna, To ayAnocamnsl AOJIKeH BbiTb AOMO/THEH HY/IEM B KOHLE AJIUHbI Size. Ecnu size meHbLue,
4yeM 4/IMHa ayArocaMnna, To JO0/MKHbI NCNOMb30BaThCA TOMbKO NepBblie BbIGOPKY Size.

Mone which ngeHtTucpuunpyet Boi6opky, which ato nto60oii cumBon. Kowwa reHepaTop o6patyaeTcs K BbiGopke
B NOTOKE GMTOB 3TO CMMBON Yncna. Korga reHepatop o6palwaetcs K Bbi6opke, coxpaHeHHoi B AudioBufferaTto
yucno.

B cnyuae, rae reHepaTop o6palyaetcsa k BbI6opke B NOTOKe 6UTOB, 4151 COBMECTUMbIX peanu3almii notoka
6UTOB, flaHHblE ABNATCA NPOCTO NOTOKOM HEO6paboTaHHbIX 3HAYEHUT C NNaBatoLwei ToUkoin. HoBbI 610K AaH-
HbIX C UMEHEM [,0/KeH 6biTb NOMELLEH B 3BYKOBYIO Tabnuuy. Ecnm 610k AaHHbIX NOTOKa 6UTOE COAEePXUT YacToTy
AMCKpeTM3aummn, LMK 3anycka n KOHeL, Lukna, u/unn 3HayeHs OCHOBHOW YacToTbl, TO 3TK NapamMeTpbl 3ByKOBOIA
TabnuLbl LOMKHbI GblTh YCTAHOB/EHbI. ECNKW YacToTa AMUcKpeTnsaumm He 6yAeT oLeHeHa, TO OHa J0/XHa 6biTh
yCTaHOB/IEHA B 4aCTOTY AMCKpeTU3aLum opkecTpa no ymonuyaHuio. Jlo6blo gpyrue, He oLeHeHHble napameTpbl
[OJIKHBI 6bITb yCTaHOBMAEHbI KO.

B cnyuae, korga reHepaTtop o6palyaeTcs kK Bbi6opke, coxpaHeHHoi B AudioBuffer. gns cxaTtus BolGopku
MOXeT MCnonb3oBaTbCcAa Nto6oi ayano kogep. B atom cnyyae nona children ysna AudioSource. oTBETCTBEHHOTO
3a MHCTaHLMpOBaHWe 3TOro opkecTpa, o6palyatoTcs k yanam AudioBuffer. Kaxablii AudioBuffer nocne 6ydgepusa-
LN COAEPXUT HECKO/bKO KaHaoB ayAnoAaHHbIX. Ecnvy nepBoro afiemeHTa ecTb kaHasbl N0, BTOpbIe KaHasnbl 1,
n Ao K-1, To y yana AudioSource ectb Bcero K = n0+ /?, +... ¢ nn, kaHanoB n which gonmxeH 6b1Tb 3HaYeHnem
mexay OnK-1. Kanan which (rge which B cnyyae Heo6xoamMmMocTu okpyrnsaeTca B camoe 6/1M3Koe LieN1oe Yncno),
HymepyeTcs B MOpsiike 3/IeMEHTOB U UX KaHa/0B KOTopble, U 6yAyT MoMelleHbl B 3ByKOBYO Tabnuyy. YacTtota
AvcKpeTusalum 3ByKoBoli Tabnuubl 4o/XHA 6biTb yCTaHOB/IEHA B YacToTy guckpeTusaunn ysna AudioBuffer. n3
KoTopbiro 6epeTcst kaHan which. Linkn 3anyckaeTtcsi, KOHeL, LyKna 1 3Ha4eHUsi OCHOBHO 4acTOTbl O/KHbI OblTh
ycTaHoBneHbl B 0.

Ecnu skip o6ecneunBaeTcs v ABNSIETCSA NOSIOXNTENbHBIM 3HAYEHUEM, TO OH OKPYT/ISiIeTCA K caMoMy 6/1M3Ko-
MYy L,e/IOMY YuCAy, U AaHHble, NOMELLeHHble B 3BYKOBYIO Tab/uLy, Ha4YMHalTCs ¢ BbiGopku skip+'i notoka 6MToB
nnun ganHbimu 13 AudioBuffer.

10.3 laHHbIE

t\ table (data, size, pl. p2, p3..J

Kop reHepaTtopa 3ByKOBOW Ta6nuubl data no3BosisieT opkecTpy Nnomelwatb 3HaYeHUs AaHHbIX Henocpea-
CTBEHHO B 3BYKOBYIO Tabsmuy.

Ecnu size 6ygeT -1. To padmep Tabnunubl LOKEH GblTb YACIOM ONpefeieHHbIX 3HauYeHuiA faHHbIxX. Ecnu
size 6yaeT paH u 6yaeT 6o/blle, YEM UYMC/IO 3HAYEHUI AAHHbIX, TO 3ByKOoBas Tabnuua B KOHUE ANINHbLI Size
[OJ/IXHa 6bITb AOoNoNHEeHa HyneMm. Ecnu size 6ygeT AaH M 6yaeT MeHblue, YeM YUC0 3HAYEHU AaHHbIX, TO
[O/TXHBI UCMO/Ib30BaThCS TONILKO NepBble 3HaYeHus size.

pl. p2. p3... N0Na ABNATCA 3HAYEHUAMMN C NNaBalLeli TOYKOM, KOTopble A0/MKHbI ObiTb NMOMELLEeHbl B
3BYKOBYtO Tabmuy.

10.4 Random

M table (random, size. dist. p1 [ p2})

Kog reHepaTtopa 3BykoBoi Tabnuubl random 3anosiHseT 3ByKOBYH TabinLy nceBocayvyaiHbiMm yucnamm
cornacHo faHHoMmy pacnpegeneHuio. 1ns scex ncesfocyvaliHbiX anropuTMoB reHepauny Yncna fomxHbl 6biTb
NMOBTOPHO OTOGPaHbI NOC/ie 3anycka opkecTpa Tak. YTo6bl Kaxj0e UCMO/THEHNE OPKeCcTpa, CoAepXallero aTu UHCT-
PYKUUW. TeHEepUpPOoBaso pas/inyHble Ynucna.

Ecnun none size 6yfeT No0XUTENbHBIM 3HAYEHUEM, TO OHO JO/IKHO GbITb A/IMHONI TaBULbI, U MHOTO He3a-
BUCUMbIX CNyHaiHbIX Yncen f0/KHbl OblTb BbIUNC/IEHBI M NOMELLEeHbl B Tabnuuy.

MNone distonpepenseT, kakoe cnyyaliHoe pacnpegeneHne NCNosb30BaTb, 1 COOTBETCTBEHHO U3MEHAIOTCA
3HayeHua nonei pl np2.

Ecnu distpaBHo 1. To ncnonb3yeTcsi yHMUBepcasbHoe pacnpegenexuve. MceBgocnyyaliHbie Yncna BblUMCs-
I0TCA TaK. YTO Y BCeX 3Ha4YeHun C niasatLlein ToUKoi mexay Pl n P2 BKIUNTE/IbHO eCTb paBHast BEPOATHOCTb
TOr0, YTO6bI 6bITh BbIGPAHHbLIM AN 10601 BbIGOPKU.

Ecnu dist paBHo 2. To ncnonb3yeTcs IMHERHO yMellaoleecs pacnpegesneHve. MNcesgocnyyaliHbie yucna
BbIYNC/IAOTCA TakK. 4TO PYHKL UK pacnpegeneHns BepoAaTHOCTU X 415 110601 Bbl6OPKM faloT

p(X) =0 ecnux £pl nnn x >p2. nabs (2/ (p2- p!) x[(x- pl)/(p2 - p W, B apyrux cnyvasx.
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Ecnu dist paBHO 3. TO ncnonb3yeTcs IKCNOHeHLManbHoe pacnpegeneHue. MNcesgocnyyaliHbie yncna Bbl-
YNCASATCA TakK. YTO PYHKLMA pacnpeesieHns BepOATHOCTM X 415 10601 BbIGOPKM

p(x) = Oecnmn x 14 0, n K exp (- KX), rae K =1/ pl B gpyrux cayyasx.

Ecnu distpaBHo 3. TO p2 He UCNO/Ib3YETCSH M UTHOPUPYETCS.

Ecnu dist paBHo 4, To ncnosnb3yeTcsi [ayccoBo pacnpegenerue. MNcesgocnyyaiiHbie Yncia BblYMCASOTCS
Tak. 4to. PYHKLMA pacnpegeneHns BepoATHOCTH X 415 N0601 BbIGOPKM

-<mooli-x )2/(2var|

To ecTb. p(X)~N (pl.p2). rae pl siBNsieTca cpefHUM 3HAYEHNEM U P2 3HAYEHNEM HOPMasIbHOTO pacnpeje-
neHns.

Ecnu distpaBHo 4. To p2 A0/XeEH 6bITb CTPOro 6onblie Yem 0.

Ecnu dist paBHo 5, To MogenupyeTcsi npouecc MyaccoHa, rae cpefHee YMco BbIGOPOK AaeTCsl 3KCMNOHEH-
LmanbHbIM pacnpejeneHnem co cpegHum 3HaveHnem pl. McespocnyyaliHoe 3Ha4YeHe BbIYNCASETCHA COrnacHo
p(x) kak ans distpaBHbIM 3 (3KCNOHEHLMANbHOE pacnpejeneHne). ATo 3HAYEHUE OKPYT/SieTCsl KcaMoMy 6/113Ko-
My uenomy yucny y. lNMepsble 3HaueHns y n3 tabnuubl (anemeHTbl 0T 0 g0 y-1)ycTaHaBnusatTcs B 0. ncneayto-
Lee 3HavyeHue (anemeHTy) B 1. [pyroe ncespocnyvaliHoe 3HaueHue BbluncasieTcsa kak 6yato dist paBHo 3, u
OKpyrnsieTcsi K caMomy 6aM3Komy LenioMmy uucny r. Cnegywowne 3HavyeHUs r (371eMeHTbl oTy ¢ 1 oy + 2)
yctaHasnueatlwTcsa B 0, 1 cnegywoliee 3HayeHne (3neMeHTy +z * 1) B 1. 3TOT npouecc nosTopsAeTcs, noka
Tabnuua He nepenosiHeHa anemMeHTamu size. Monyvawwmecs Tabnuubl UMeT pasMepsl Size HezaBUCUMble OT
3HaYyeHunii, CreHepupoBaHHbIX B NCEBAOCNYYAHOM npouecce; NOCNeAHUA 3INeMeHT MOXeT 6bITb Hynem unu 1.

Ecnu distpaBHo 5. To p2 He UCMO/b3yeTcsl U UTHOPUpPYyeTCS.

10.5 Step

M table (step. pa3size. x1.y | x2. y2....)

Kop reHepartopa 3Byk0oBOWi Tabnmubl Step N03BoNsSeT NPON3BO/IbHLIM CTyNeHYaTbiM OYHKLUAM GbITb MOMe-
LleHHbIMM B 3BYKOBYI0 Tabnuuy. CTyneHyatas yHKUUS BbIYUCASIETCA U3 Nap 3Ha4YeHui (X. y).

Ecnu size 6yfeT paBeH -1, To pa3mep 3ByKkOBOIi TabnuLbl JO/MKEH OblTb pa3MepoM caMoro 60/bLOro napa-
MeTpa 3HauyeHus x. Ecnu size 6onblue, Yem camblil 6G0/bLIOK NapaMeTp 3HaUEHWS X. TO 3ByKoBas TabaunLa fomxHa
6bITb flononHeHa 0 3HaYeHMAMY B KOHLe pasmepa Size. Ecnu size 6yaeT MeHbLIMM, YeM camoe 60/blloe 3Have-
HMe X. TO f0/XHbI 6bITh BbIYNCEHbI Y MCNOMb30BaTHCA TO/ILKO NEPBble 3HAYEHNA Size.

Ecnu x1 He 0, 3HaYeHUA X He ABNSIOTCA HeyOblBalLell Mocne0BaTe/IbHOCTbIO UM eCTb YUETHOE YMC/O
napameTpoB, He cYnTas napameTp Size, To 3To oWn6Ka BbIYUCIEHUA.

10.6 Linosog

table M (lineseg. size. x1. y1. x2. y2...)

Kopn reHepartopa 3BYKOBOI Tabnuubl lineseg no3BosiseT Npou3Bo/ibHbIM JIMHENHbIM (PYHKLMAM GbITb NTOMe-
LWEeHHbIMWN B 3BYKOBYO Tabnuuy. JInHeinHas QyHKUMA BbIYMCNAETCA U3 Nap 3Ha4YeHui (X. y).

Ecnu size 6yfeT paBeH -1. To paamep 3BYKOBOIi TabuLbl 4O/IXEH 6bITb pa3MepoM caMmoro 60/1bLOro napa-
mMeTpa 3HaueHus x. Ecniu size 6o/blue, YeM camblilt 60/bLLON NapaMeTp 3HaYeHUs X. TO 3ByKoBasi Tabsimua AoskHa
6bITb floNo/IHeHa 0 3HaYeHNUAMM B KOHLLe pa3mepa Size. Ecnu size 6yeT MeHbLWNM, YeM caMoe 60/1bLioe 3Have-
HMe X, TO fLO/DKHbI 6bITb BbIYNCIEHb! Y MCMOMb30BATLCA TO/IbKO NEPBbIE 3HAUYEHUS Size.

Ecnu x1 He 0. 3Ha4YeHUs X He ABNASAIOTCA HeybbiBalLL el NoC1ef0BaTeIbHOCTLIO UM €CTb HEYeTHOe YNCIo
napameTpoB, He cuuTas napameTp Size, TO 3TO OLWMGKa BblUNC/IEHNUS.

10.7 Expsog

M table (expseg. pa3mep, x1. y1. x2. y2...)

Kop reHepaTopa 3BykoBOIl Ta6nuLbl €XPSEQ N03BONAET MPOU3BO/IbHLIM 3KCMOHEHLMATbHbIM (PYHKLUUAM BbITh
noMeLleHHbIMY B 3BYKOBYIO Tabnuuy. ®yHKUNA BblUMCASETCS U3 Nap 3Ha4YeHuii (X. y).

Ecnu size 6yaeT paBeH -1. To pa3Mep 3BYKOBOI Tab/MLbl 0/IXEH 6bITb pa3MepoM camoro 60/bLLIOro napa-
MeTpa 3HaueHus x. Ecnu size 6onblue, 4eM camblii 60/bLIOI NapamMeTp 3Ha4YeHUs X. TO 3BykoBas Tabnuua gosxHa
6bITb flononHeHa 0 3HauYeHMAMM B KOHLe pa3mepa Size. Ecnu size 6yeT MeHbWKM, YeM camoe 60/blloe 3Have-
HWE X. TO AO/IKHbI 6bITb BbIYUC/IEHbI N MCNOML30BATLCSA TONILKO NEPBbIE 3HAYEHNS Size.
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Ecnu x1 He 0. 3Ha4YeHUs X He ABAAOTCA Hey6biBalLeh NocnefoBaTe/IbHOCTbIO, €CTb HEYeTHOe YUC0
napamMeTpoB, He cuuTas napameTp Size, U ec/iv BCE 3HAYEHWS Y HE UMEIT OAUH 3HaK unu nboe 3HavyeHue y
paBHO 0. TO 3TO OLWINGKA BbIYUCIEHUS.

10.8 Cubicseg

M table (cubicseg. size. toffi, y1, x1, y2. infl2. y3, x2. y4. infib. y5....)

Kog reHepaTtopa 3BykoBoii Tabnuubl cubicseg co3gaeT pyHKLMIO, COCTAB/IEHHYH U3 CETMEHTOB KyGUYeCKnX
NOIMHOMUAOB. KaXAblii CErMEHT onpesenseTcsi C TOUKM 3pPEeHNs KOHEUYHbIX TOYEK M TOUKM nepernba.

Ecnu size 6yfeT paBeH -1, To paamep 3ByKOBOW TabuLbl 40/XeH 6bITb pa3MepoM caMoro 60/1bLI0ro napa-
MeTpa 3HauyeHus x. Ecnu size 6onblue, 4em camblii 60/bLION NapaMeTp 3HaUYEHUs X, TO 3ByKoBasi Tabnuua fomxHa
6bITb fonosniHeHa 0 3HaYEeHMAMM B KOHLE pa3mepa Size. Ecnun Size 6yAeT MeHbLIUM, YeM caMoe G0o/blIOoe 3Have-
HMe X. TO JO/MKHbI 6bITb BbIYNC/IEHBI 1 MCNOL30BATHLCSA TO/ILKO NEPBbIE 3HAUEHUA Size.

Ecnuninfll He 0, 3HaueHUs X He ABNAKOTCA HeyObiBatOLW e NocNef0BaTeNIbHOCTLIO, Nto60oe 3HaueHue inflHe
MeXay ABYMS COCEAHUMU 3HAYEHUSIMU X, 3HauyeHue infi MeHblwe ABYX 3HA4YeHWli X UK Nocnefo0BaTe/IbHOCTb
3HaueHWit ynpaBfieHus He 3aKaHUMBaEeTCA 3HaUYEeHWeM Y, TO 3TO OLINGKA BblUMCIEHUS.

10.9 Spline

I table (spline, size. x1. yl. k2. x2. y2. k3. ..

Kog reHepaTopa 3BykoBoii Ta6nuLbl spline cosgaeT rnazkyto nepeMeHHyo (PyHKLWIO 4N pSAa KOHTPObHbIX
TO4eK.

Ecnu size 6yaeT paBeH -1, To pasmep 3BYKOBOI TabnuLbl A0/MKEH 6bITb PAa3MepoM camoro 60/bLLIOro napa-
mMeTpa 3HauyeHus x. Ecnu size 6onblue, Yem camMblil 60MbLIOK NapaMeTp 3HaUEHNS X, TO 3ByKoBas TabaunLa fomxHa
6bITb flononHeHa 0 3HaYEeHNAMY B KOHLe pa3mepa Size. Ecnu size 6yeT MeHbLIMM, YeM camoe 60/blloe 3Have-
HUWE X, TO BO/IXKHbI 6bITb BbIYUC/IEHbI N MCMNOb30BATHLCS TONLKO NepBble 3Ha4YeHNs Size.

Ecnunx1 He 0. 3HaYeHNs XHe ABNATCA Hey6biBaloLeil nocnefoBaTeIbHOCTbIO, 3HAUEHWIE X MEHbLUE BYX
3HA4YeHW X. KONN4ecTBO napameTpos, He BK/O4Yas Size, MeHbLe 4 nnn I'IOCI'Ie,EI,HVIVI napamMmeTp He ABNIAEeTCA 3Ha-
YeHMeM K. TO 3TO oLwn6Ka BbIYUCNEHUS.

10.10 polynomil

I table (polynomil, size. xmin. xmax. aO. al, a2...)

Kop reHepaTopa 3BykoBoi Ta6nuubl polynomil no3sonsieT npow3BofibHOMY pasgeny Npov3BOJIbHOM
NOIMHOMHOW (PyHKL MU 6bITb NOMELLEHHbIM B 3BYKOBYIO Tabnuuy. Mcnonb3yetca noAMHOMHas yHkumsa p(x) =
=a0 ¢ 31x ¢ 32X2+.... OHa oueHMBaeTCs B guanasoHe [xmn, xmiJ.

Ecnu size He NoNoXuTeNeH, KONNMYECTBO NapamMeTpoB, He BK/oYas Size, MeHblue 3 uan ecim xmn=xTak. To
37O OLIMGKA BblYMCIEHUSA.

10.11 Window

fl table (window, size, type [. p])

Kop reHepaTtopa 3ByKoBoW Ta6nuubl window no3sonseT yHKUUN paboTbl C OKHaMy 6biTb NOMELLEHHOl B
Tabnuuy.

3T0— ownbKa BpEMEHW BbINOSIHEHUS, €CNN NapaMeTp SiZe He CTPOro NOIOXUTENEH, UK ecnun type =5 unu
napameTp p He BK/loHaeTcs.

Tun okHa onpegenseTca napameTpom type. 3ToT napameTp AO/KEH GbiTb OKPYr/ieH K camoMy 6/1M3KOMY
LesloMy uncny, 1 3aTem MHTepnpeTMpoBaH creayoLmm obpasom:

Ecnu type = 1, 4O/IKHO UCMOMb30BATLCA OKHO XaHHUHra. [1N11 eMOHCTPaLnoOHHOIo HoMepa X B guanasoHe
[0. size -1] 3HaueHue, NoMeLLEHHOE B TabuLy, fOMKHO 6bITb

0.54 - 0,46. cos(2nx/(size - )).

Ecnu type =2. 40KHO MCMO/b30BaTLCA OKHO XaHHWUHra. [Ina AeMOHCTPaLMOHHOro HOMepa X B fuanasoHe
[0. size -1] 3HaueHue, NomeLLEHHOE B TabuLy, fO/MKHO 6bITb

0.50 (1 - cos (2ax/ (size - 1))).

Ecnu type = 3. o/1XHO Ucnonb3oBaTtbcs bapTneTT (TpeyrosibHoe) okHO. 115 ;e MOHCTPaLMOHHOIo HoMepa X
B gvanasoHe (0. size -1) 3HauyeHue, NoMeLLeHHOe B TabnuLy, J0/KHO 6bITb

1- 2 1x- (size- 1)/ 21/ (size - 1).

Ecnu type = 4. f0/1XHO Ucnosib3oBaTbCa [ayccoBO OKHO. [1N1A AeMOHCTPALMOHHOIo HoMepa X B AnanasoHe
[0. size 1), 3HaueHune, nomeLleHHOe B TabuLy, J0/KHO 6bITh

e-bl («-.Ta-*) rpe c? =size12nd = 18/ (s/ze)2
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Ecnu type = 5. 5onXHO ncnonb3oBaTbcsi 0KHO Kaiizepa c napameTpoM p. Ans AEMOHCTPALMOHHOIO HoMepa
X B AunanasoHe [0. Size -1] 3HaueHue, NnomMeleHHOe B Tab/nLy, 40/KHO ObiTb

rae /0(x) aBnsaetca mogndmumpoBaHHol hyHKUMe Beccens Hynesoro nopsiAka nepsoro suga.
Ecnu type = 6. 40/1KHO UCNO/Ib30BaTLCS OKHO Cepun ANIMHHbIX MMNYNbCOB. Kaxaas Bbibopka B AnanasoHe
[0. size - 1] pomkHa UMeTb 3HayYeHne 1.

10.12 Harm

M table (harm. size. fl. 2. f3...)

Kop reHepartopa 3BykoBoii Tabnuubl harm cosgaeT ofuH LUK cOCTaBHON hOPMbl CUTHaNa, CoCcTaB/IeHHO 13
CYMMbI HyneBbIX (ha3oBbIX CUHYCOUA,.

Ecnu size He CTPOro NoN0OXUTeneH, To 3To oW N6Ka BblYNCIEHUS.

Ans kaxpaoi BbIGopkK X B AnanasoHe [0. size -1] A0/KHO 6biTb NPUCBOEHO 3HAYEHMNE

N sin (2 n x/size) ¢ f2 sin (4n x/size) + {3 sin (6 s x/size) *...

10.13 Harm_phase

fl table (harm_phase. size. 1. p/)1. f2. ph2. ..)

Kog reHepaTopa 3BykoBoii Tabnuubl harm_phase cosgaeT oanH LMk cocTaBHOl (hopMbl CUTHaNa, CocTas-
NeHHol 3 cymmbl HyneBbix DC cuHycong, kaxaas us umeeT HavanbHylo dhasy B pagnaHax.

Ecnn size He CTPOro NOMIOXMTESIEH W €C/IN HEYETHOE YMC/I0 MapaMeTpoB, He cuuTas napameTp size, T0
3T0 OWN6Ka BbIYNCAEHUS.

[nsa kaxpoli Bbl6opkn X B AnanasoHe [0. size -1] 4O/MKHO 6GbITb NPUCBOEHO 3HaYeHne

N sin (2 n x/size * phi) ¢ (2 sin (4 n x/size + ph2) + {3 sin (6 A x/size ¢ ph3) +...

10.14 Periodic

N table (periodic, size, pi, fl. phi, p2. f2. ph2....)

Kog reHepaTopa 3BykoBoO#i Ta6nuubl periodic co3faeT oAVH LMK CUTHAMa NPOU3BOJIbHOW Neproanyeckoi
chopMbl, NapamMeTpM30BaHHOW Kak CyMMa HeCKOTbKMX CUHYCOMS C MPOU3BO/IbHOI YacTOTOW, amnauTygoli u ca-
30ii. ®a3oBble 3HayeHust (phi.ph2...) onpepensioTcs B pagnaHax.

Ecnu Size He CTPOro NOJIOXMUTESIEH UM €CNIN YACIO NapaMeTpoB, He cuMTas napameTp Size, He fleNinTcsa Ha
TPU. TO 3TO OLIMGKA BbIUNCIEHNS.

Ons kaxpoi BbIGOPKM X B Anana3oHe [O.s/ze-1] oMKHO 6bITb NPUCBOEHO 3HauyeHue J1 s\n(2plnx/sizo+
+ phi)+f2sin(2p2nx/sizc + ph2)*f3 sin(2p3nx/s/ze +p/?3)+...

10.15 Buzz

N table (buzz. size, nharm. lowharm. rolloff)

Kop reHepaTopa 3BYKOBOI Tabnuubl buzz co3gaeTt oguH LKA CYyMMbl CEPUM CNEKTpasibHO 06pe3aHHoro
KocuHyca partials (orpaHuueHHas Noaocoii nocnefoBaTelbHOCTb UMMY/LCOB).

Ecnu size n nharm He cTporo NoNoXnTENbHbI, TO 3TO OLWIN6KA BbIYNC/IEHNUS.

Mepep panbHeliweit 06pa6oTkoii lowharm n nharm fonxHbl 6bITb OKPYT/IEHbI KCAMOMY 6/1M3KOMY Lie/1IoMy
yucny.

Ecnu size He cTporo nonoxuteneH, To pasMmep TabnuLbl 4aeTcs caMoli BbICOKOI BK/THOUEHHOW rapMOHUKOWA,
Tak yTo size =2 (lowharm ¢ nharm).

Ecnv nharm He 6yfeT cTPOro NO/I0XUTENIEH, TO YNC/I0 TAPMOHUK JO/HKHO GbITh JaHO pa3MepoM Tab/nLbI Tak,
yTo nharm siBAsieTcA cambiM 60/bLUIMM Le/IbIM YUC/IOM, MEeHbLIMM YeM Size/2 - nhanrt.
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[ns kaxaoli Bblbopku x B guanasoHe [0, s/ze-1] 4O/HKHO 6bITb NPUCBOEHO 3HAYEHNE

ferHttam » nnaT

scale * 1 rolloff’-<tndm cos 2 xfp
t-tawtiann

e p siBnsieTcs 3HayeHneMm x/size n scale asnswTcs 3HaueHnem (1-abs (rolloff)) /(1-abs (roHof Tt>am)).
10.16 Concat

table M (concat. size. ft1. ft2. ...)

Kof reHepartopa 3BYkoBOW TabnuLbl concaf no3sonsieT HeCKONbKUM Tabnuuam 6biTb CBA3aHHLIMU BMECTO B
HOBYIO TabULLy.

Ecnu size He GyeT CTPOro NOJIOXWTENEH, TO pa3Mep 3BYKOBOI TabnuLbl LO/XEH 6bITb CyMMOii NapameTpoB
size 3BykoBbIX Tabnuu. Ecnu size 6yaeTt cTPOro NoN0XWUTESbHLIM, HO MEHbLUMM, YeM CyMMa napameTpoB Size
3BYKOBbIX Tab/ML, TO TO/IbKO NepBble NapamMeTpbl TOUKM Size 3ByKOBbIX TabnunL, 4O/KHBI Ucnofb3oBaTbes. Ecniu
size 6yneT 6osblie, YeM CyMMa napamMeTpoB Size 3ByKOBbIX Tab/uL, TO CTEHePUPOBAaHHbIE 3BYKOBbIE Tab/uLibl
[LOMXHbl 6bITb OMOMHEHbI HY/IEM B KOHLE Size.

3HaueHuns 3ByKOBOI TabnLbl A0/KHbI 6bITb BbIYUC/IEHLI CIEAYIOW MM 06pa3oM: 415 KaXK 40/ BbIGOPKU X B
AnanasoHe [0. s,-1), rae s. ABNSETCS pa3mMepoM 3BYKOBOW Tabnuubl, HA KOTOPY ccblyiaeTcs pl. 4OKHO ObITb
NPUCBOEHO TO Xe caMoe 3HauyeHue, Kak Bbibopke x Ana pl. NS kaxgol BbIGOPKM X B AnanasoHe [s«, s1+s2-1],
rae S2 aABnsieTca pasmMepoM 3BYKOBOW TabuLbl, HA KOTOPYIO CCblNlaeTCcsi p2. O/KHO OblTb MPUCBOEHO TO Xe camMoe
3HayeHune, Kak BbIGOpKe X - S, p2 U Tak ganee.

10.17 Empty

I table (omply. size)

Kop reHepaTtopa 3ByKoBoW Tabnuubl empfy BblgensieT MecTo v 3anosiHsAeT ero HyasiMu.
Ecnu size He cTPOro NONOXUTENEH, TO 3TO OLWINGKA BbIUNCIEHUS.

Ona kaxgoi Bbi6opky B AnanasoHe [0. size 1] npucsansaetcs 0.

11 CuHTakcmc mn cemaHTuka SASL

11.1 BeepgeHune

SASL no3BonsieT onucbiBaTb NPOCTble COOLITUS, KOTOPbIE NCMOMb3YeT OPKECTP YTOGLI TEHEPUPOBATL 3BYK,
BK/IOYAS NPYMeYaHnsa, KOHTPONEPbl U AMHAMUYECKYIO reHepaLnio 3ByKOBOW TabnuLbl.

Bce cnyuawu B ¢haiine cueta (Bpems 3anycka U NpoAo/XUTENIbHOCTL) onpeaenstoTcs B score time. Kaxpaas
CTpOKa cyeTa MOXeT 6bITb CHabXeHa NpeAncIOBUEM C ONUUEN * Ter. DTOT Ter yKasblBaeT, YTO COObITUE ABNAETCA
BbICOKOMPUOPUTETHBLIM COBLITUEM.

11.2 CuHTakcuuyeckaa dopma

<score file> -> <score line> [ <score file> ] <score file> m> <score line>
<score Hng> «> (*) <instrline> <newline>

<score line> -> N <controlline> <newline>

<score line> -> ') <tempoline> <newline>

<score line> «> C) <table !ine> <newline>

<score line> -> <endline> <newhne>

<instrline> > [<idont> :) <number> <ident> <number> <pflist>

<control line> «> <numbor> [ <idont>) control <ident> <number>
<tempo hne> «> <number> tempo <number>

<table line> -> <numbor> table <ident> <ident> <pflist>
<endline> «> <number> end

<pfiist> > <numbor> [ <pflist>]

<pflist> -> <NULL>

11.3 Instrline

instrline onpepensieT KOHCTPYKUWMIO [ANS MHCTPYMEHTANIbHOTO MHCTAHUMPOBAaHWS B YCTaHOBJ/IEHHOE
Bpems.
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MepBblil AEHTUUKATOP ABNSETCS METKOI, KOTOpasi UCMOJb3yeTcsl, YTOBbl UAEHTUNLMPOBATL UHCTAHLMPO-
BaHWe A/151 NCMOJIb30BaHNSA CAANIbHERLLIVMY KOHTPOSIbHBIMY COGLITUAMMU.

MepBoe YNCNO ABNSETCS BpEMEHeM cobbITUs. Bpems onpeaensieTcs ¢ 60/bLION TOYHOCTbI0. IHCTPYMEHTbI
LVCNETUYEPM3UPYIOTCSA C TAKOW Xe CKOPOCTbI0, Kak ypOBEHb YNpaBeHUsI OPKeCTpa.

BTopoii naeHTudkaTop (NepBblii HEO6XOANMBI AEHTU(MKATOP) SBASIETCS UMEHEM UCMO/b3YEMOTO NHCT-
pymeHTa, 4T06bl BbiOpaTh €ro U3 OpKecTpa, ONUCAaHHOro B afieMeHTe notoka 6utos SAOL. Ecnun B opkecTpe HeT
MHCTPYMEHTA C 3TUM UMEHEM, KOTAa OPKEeCTP 3anycKaeTcs, TO 3TO CMHTaKcuuyeckas owneéka,.

BTopoe uncno sBnsieTcst NPOA0IKMTENIbHOCTBIO CHeTa MHCTPYMEHTA. Korga MHCTPYMEHTalbHOe MHCTaHLUu-
poBaHue 6yfeT co3faHo, CoObITUE 3aBePLLEHUNS [OKHO 6biTh 3aN1aHNPOBAHO B TO BPEMsl, KOTOPOE faHo CyMMOi
BpPEMEHU UHCTaHLMPOBAHNS U MPOLO0IKUTENBHOCTU. ECv 3TO Nosie 6yeT paBHO-1. TO Y MHCTPYMEHTA HE JO/IKHO
6bITb HMKAKOI 3anNaHNPOBAHHON NMPOJO/IKUTENIBHOCTHU.

pflist aBnsietcs cnuckom noneii napameTpa, KOTopble nNepefaayT UHCTPYMEHTY, KOrga oH co3gaeTtcs. Ecnu
6yaeT 6onble pfields, onpefeneHHbix B UHCTPYMEHTANIbHOM 06bSB/EHNM, YEM 3/IEMEHTOB 3TOFO CMUCKA, TO
nocne nHcTaHuupoBaHus octawwuiica pfields gonxeH 6biTb ycTaHoBneH B 0. Ecnv 6ygeT meHbue pfiolds. uem
3/1EMEHTOB, TO AONO/IHUTE/IbHbIE 3NIEMEHTbI A0/HKHbI GbITb MPOUTOPNPOBAHbI.

11.4 Controlline

Controlline onpepensieT komaHAy ynpasneHusi, KOTOpYlo nepeaaayT OpKecTpy MW psaay UHCTPYMEHTOB.

MepBoe Yncno sBAAeTCA BpeMeHeM cueTa cobbiTus ynpasneHus. Korga ato Bpems npubbiBaeT B OpKecTp,
co6bITMeE yNpaB/ieHNs gucneTyeprnsnpyeTcs COrfiacHo ero onpefenieHHol ceMaHTyKe.

MepBblii nAeHTUDUKATOP ABNSETCS METKOI, onpeAensioLLell, Kakne MHCTPYMEHTbI JO/KHbI UCMOMb30BaTb-
ca. Ecnu ata meTka obecneunBaeTcs, korga cobbiTe ynpaBfieHns gncneTyepusnpyeTcs, To t06ble akTUBHbIE
MHCTPYMEHTbI, KOTOPbIE CO3AaBaNNCh iNStrcoBbITUAMY C TOV Xe camoii MeTKOM, Nosly4arT cobbITUE YNPaB/IEHUS.
Ecnu meTka 6ygeT ob6ecneueHa, U HET Taknx akTUBHbIX MHCTPYMEHTOB, TO CO6GbITE yNpaB/ieH!s AOMKHO GblTb
npovrHopuposaHo. Ecnn meTka He o6ecneunBaeTcs, To CO6bITUE YNpaBIeHNs CCbilaeTcs Ha rnobanbHyto nepe-
MEHHYI0 OpKecTpa.

BTopoii naeHTndunkatop (Nnepsblii HEO6X0AMMbIN afgeHTUdNKaTOP) ABNAETCA UMEHEM NepeMeHHON’, KoTopoe
nonyynT cobbiTme. 1S MapKkMpoBaHHbIX CTPOK YNpaB/eHNA UMSA CCbITAeTCA Ha MepeMeHHYI0 B MIHCTPYMeHTax,
KOTOpble CO3AaBa/iMCb Ha OCHOBE INStrcobbITUIA C TOW e camoii MeTKoii. Ecnin He GyfeT Takoro MUMeHU B onpeae-
JIEHHOM WHCTPYMEHTe, TO CO6bITME YyNpaBAeHNs [O/HKHO OblTb MPOUTHOPUPOBAHO A1 TOTO ak3emnasApa. Ans He-
MapKnpoBaHHbIX CTPOK UMS CCblSIaeTCA Ha r106anbHy0 NepeMeHHYI0 OpKecTpa C TeM Xe caMbiM UMeHeM. Ecnn
He 6yAeT Takoil rnobanbHOV NepeMeHHO, To Co6bITe ynpaBneHns J0/HKHO 6blTb MPOUTHOPUPOBAHO.

BTopoe uncno ABAAeTcA HOBbIM 3HAYEHNEM /151 NePeMEeHHOI ynpaB/ieHuns.

11.5 Tempo line

Tempo line onpegenseT HOBbIV Temn 4ns Npouecca A4eKoAnposaHus. Temn onpeaensieTcs B ygapax B Mu-
HYTY. TemMn no yMo/4aHuio fO/KeH 6biTh WECTLIAECATHI0 yaapamy B MUHYTY, U TakuM 06pa3oM no yMoauaHuio
BpEMSs cueTa U3mMepsieTcsl B CEKyHAax.

MepBoe YNC/o B CTPOKE Temna siBNSeTCS BDEMEHEM CYeTa, B KOTOPOM U3MEHSETCs TEMI.

BTOpOE YMCI0 ABSETCS HOBLIM TEMMOM, ONPEAe/IEHHbIM B yAapax B MUHYTY.

11.6 Table line

Table line onpegensieT co3gaHue nnu paspyueHve 3ByKoBoi Tabnuubl.

MepBoe YnC0 B CTPOKe AB/SETCA BPpEeMEHEM, B KOTOPOe 3BykoBas TabauLa co3fgaeTcs Un yHUUTOXaeTCs.

MepBblii MAEHTUGMKATOP ABNSIETCA UMEHEM 3BYKOBOI TabnuLbl. DTO MMS CCbITAETCS Ha 3BYKOBYIO TabnuLy
B r/106a/1bHOM KOHTEKCTE opKecTpa.

BTopoii naeHTudukaTop SBASeTCA UM UMEHEM reHepaTopa TabuL, Uan cneynanbHbiM nMeHem destroy.

Cnucokpfie/dsaBnsieTcsa cnnckoM napameTpoB reHepaTopa 3BYKOBOW Tabnubl.

eHepaTop 3ByKOBOI Tabnuubl sample o6pauiaeTtcs K 3BykoBoii BbIGOpKe. Mpu poannsaumnmm TEKCTOBOTO
nHTepdelica Heo6xoANMO ob6ecneynTb AOCTYN K 06bIYHO UCNO/b3YyeMbIM (hopMaTam '3ByKOBOro thaiina* B nepsom
cnucke pfield. OgHako, 3To He HopMupoBaHo. HopMUMpOBaHO TONLKO cneaytowee. B noToke 6uTos table moxet
6bITb yCcTaHoBseH 6uT refers_to_sample. Ecniv 310 BepHo, Toraa Mmapkep sample 31oro 06bekTa fo/1XeH 06paTuTh-
Cs KAPYromMy 06bEeKTY NoTOKa GUTOB, cofepXalleMy KOHTPO/IbHbIe AaHHbIE, U UMEHHO 3TU KOHTPOJ/IbHbIE AaHHbIEe
[OJIKHbI OblTb NOMELLEHbI B 3BYKOBYIO TabumLly.

Koraa nonyvyaetcs gucnetyepusmpoBaTtb BpeMs Tab/IMyHOro cobbiTus, U eciv TabanyHas cTpoka cebliaeTcs
Ha nms destroy, To no6as rno6anbHas 3BykoBas TabnvLa c TeM UMeHEM MOXeT OblTb YHUUTOXEHA, N ero naMsTb
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ocBoboxpaeTcs. Ecnu TabnuyHaa cTpoka onpejensieT co3faHue 3BYKOBOW Tabnuubl, U yxe ecTb rnobanbHas
3ByKOBas Tabsmua c TeM Xe caMbiM UMEHEM, TO HOBas 3BykoBasi Tabsimua 3amMmeHaeT CyLeCcTBYOL Y0 3BYKOBYIO
Tabnuyy. MnobanbHas 3BykoBas Tabnuuac TeM MMeHeM MOXeT BbITb YHUUTOXEHA, U ero namaTb 0CBO6OXAAETCS.

Korpa HoBas Tabnmua fomkHa 6bITb COCTaB/EHA, BblAeNAeTCA NPOCTPAHCTBO NaMATK AN TabnuLbl U 3anon-
HSieTCS faHHbIMW COTNacHo onpeAenieHHOro reHepaTopa 3BykoBoi Tabnuubl. Jllo6as ccbifika Ha 3ByKOBYO Tabnu-
Ly C 3TUM MMEHEM B CYLLECTBYOLNX NN HOBbIX MHCTPYMEHax A0/XHa 6blTh B3ATa B Ka4eCTBe HanpasB/ieHns K
HOBOW 3BYKOBOI1 Tabnuue.

11.7 Endline

Ctpoka end lino onpeaenseT koHew, Npolecca 3ByKOBOI reHepauyuu. JLaHHOE YNC/0 ABNSETCA BPEMEHEM
OKOHYaHWsA ans opkecTpa. Korga aTto Bpems focturaeTcsi, OpKecTp npekpaiwjaeTcs, u Bce 6yayuine 6ydepsl,
OCHOBAHHbIE Ha 3TOM CTPYKTYPMPOBaHHOM MpoLecce 4eKOANPOBAHUSA ayAn0 COAEPXKAT TOMbKO 0 3HAUEHUI.

12 MapkupoBka SAOUSASL

12.1 BBepgeHue

JTOT NOANYHKT ONMCbIBAET NPOLLECC 0TOGPaXEHMS MeX Ay TeKCToBbIM dhopmaTom SAOL, ncnosnb3ys onvca-
HWE CYHTaKCMCa 1 CEMaHTUKY, U MapKUpyeMblii NOTOK GUTOB.

12.2 SAOL tokenisation

UT06bI NPOMapKMpoBaTh TEKCTOBbIN opkecTp SAOL. foMKHBI BbINONHATLCA cnegytowme warn. Bo-nepsbix,
OpPKEeCTP AOJIKEeH OblTb pasfeneH Ha SIeKCUYecKne 3/ieMeHTbl, r4e IeKCUYECKNU 3/IEMEHT ABNSieTCA O4HUM U3
cnegyouiero:

1.3HaknpenuHaHus.

2. 3ape3epBupoBaHHOE C/M0BO.

3. CTtaHfapTHOe nms.

4. ba3oBoe MMA Kofa onepayuu.

5. ba3oBoe 1MA reHepaTopa 3ByKOBOW TabnuLbl.

6. CUMBOJIbHAA KOHCTaHTa (CTpOKa, Lies10e YNC/o, NN KOHCTaHTa C nnaBaloLLyeli TOUKONA).

7. peHTudmkatop.

Mpo6en MoXeT NCnosib3oBaTbCs, YTOObLI pa3feNinTb 1eKCuYeckne afieMeHTbl. 970 TpebyeTcs, YTO6bI IeKCu-
YeCKU CHATb HEOHO3HAYHOCTb opkecTpa. Mpo6en He 6yaeT 06paboTaHHbIM, Kak IEKCUYECKNI 9N1eMEHT OpKecTpa.
KommeHTapun MoryT ucnosnb3oBatbecs B TekcToBoM opkecTpe SAOL. Ho yaansaoTca nocne 1eKCMyeckoro aHanu-
3a. KomMmeHTapumn He coxpaHstoTca yepes tokenisation/detokenisation nocnegoBaTenbHOCTb.

Mocne nekcu4yeckoro aHanunsa Bce MAEHTUMUKATOPbLI B OpKeCTpe A0/MDKHbI 6biITb NPOHYMEPOBaHbI CO 3Ha-
YeHMAMU CMMBO/A TaK. YUTO6bl OAUH CUMBOJ GblN1 CBSA3AH C OMpeesieHHbIM TEKCTOBbIM NaeHTudurkatopom. Beo
NAEHTUMUKATOPBI, KOTOPbIE 3KBUBAIEHTHbI, [JO/IXHbI ObITb CBA3aHbI C TEM e CaMblM CUMBOJIOM HE3ABUCUMO OT
MX CUHTaKCUYeCKOro KOHTeKCTa. 3Ty accoumalmio CMBOJIOB K MaeHTUnKaTopam Bbi3biBalOT TabNMLE CMBOOB.

Mcnonb3ysa nekcuyecknini aHanns n Tabauly CMMBO/IOB, MOXET 6bITb MPOU3BEAEHO MapKMpyemoe npeacTas-
NleHne opkecTpa. Jlekcuyeckuii aHann3 ckaHnpyeTcs B Nopsike, Kak 3To 6b1/10 NpejCcTaB/IEHO B TEKCTOBOM Npef-
CTaB/IEHWWN. U AN151 KAXKAOTO IEKCUYECKOro 3/1eMeHTa:

- Ecnn anemeHT umeet tun (1) — (5). 3HaueHne mapkepa 6epeTcs B Tabnumue B MpuaoxeHun A.

- Ecnu anemeHT 6yaeT umeTb TUN (6). TO B 3aBUCUMOCTM OT TUMa CUMBOJIbHOW KOHCTaHTbI [O/IKEH OblTb
npovssefeH oAunH n3 cneunanbHbix MapkepoB OxF1,0xF2.0xF3.0xF4. 1na ueno4yncneHHbliX KOHCTaHT B Anana-
30He [0.255] mapkep MoxeT 6biTb OXF1 nnu 0xF4.

- Ecnun anemeHT 6yeT uMeTb TUN 7. TO flo/KeH 6bITb NPOU3Be/eH cneumnasnbHblii Mmapkep OxFO, n nocnepy-
IOLWMIA 31eMeHT NOToKa 6UTOB A0/KEH 6bITb CMBOJIOM, CBA3AHHbLIM C NAEHTUMKATOPOM B Tab/imLe CUMBOJIOB.

Mocne Toro, kak NocsefoBaTesIbHOCTb JIeKCUYECKNX 3/IEMEHTOB, NpeAcTaB/eHHbIX B TEKCTOBOM OpPKecTpe,
MapKupyeTcs, [lo/XeH 6blTb B KOHELe OpKecTpa npousse/eH cneunanbHblii mapkep OXFF.

12.3 SASL tokenisation

SASL po/xeH MapKupoBaTbCa OTHOCUTE/bHO onpegeneHHoro opkectpa SAOL. Tak Kak A5 CEMaHTUKM
3HaAYeHNs1 CUMBOJ1A A0/IKHbI COOTBETCTBOBATh.

UTto6bl MapkupoBaTb haiin SASL. genatoTca cnegyouwme warn. Bo-nepsbix, haiin SASL genutcs Ha
NIeKCUYeCcKne 3/1IeMeHTbI, TAe KaX bl 31eMeHT ABNSeTCA UM MAeHTUMNKaToOpoM, 3ape3epBMpPOBaHHbIM C/TOBOM.
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MMeHeM 6a30BOro reHepaTopa 3ByKkoBOI TabuLbl, UAU YUCIOM. [OC/ie NeKCUYeckoro aHannsa Kaxablii NAeHTH-
thnkaTop foMKEH BbITh CBA3AH C COOTBETCTBYIOLMM YAC/IOM CUMBOA U3 cCbinkn opkecTpa SAOL. Takum o6pa-
30M. ansa opkectpa SAOL, ecnun B opkecTpe ecTb MAEHTU(NKATOP IKBUBANEHTHbIR ngeHTudmnkaTopy B cyete,
NAeHTUUKATOP B CUETE JO/IKEH NONYUYUTHL TO XKE CAMOE YMC/I0 CUMBOA, KOTOPOE 6bI/10 NMOYYEHO B OPKECTPE.
Ecnu B opkecTpe HeT Takoro naeHTugukaropa, To Nto6oe HeMcnob30BaHHOE YNC/I0 CUMBO/IA MOXEeT 6bITb NpY-
CBOEHO UAeHTUMKaTopy B cyeTe.

Wcnonb3ys nekcuyeckunii aHanus u Tabnuuy cMBOJIOB, MOXET GbiTb NPOU3BEAEHO MapKupyemoe npeacras-
neHne opkecTpa. Kaxgas cTpoka cyeTa NpoBOAMUTCS NooyepesHo, B Nopsigke, NpeAcTaBNeHHOM B TEKCTOBOM
npescTaBneHnm.

13 CuHTaKcmc u cemaHTUKa GaHKa BbIOGOPOK

13.1 BBepeHue

DTOT NOANYHKT onucbiBaeT paboTy meTofa cMHTe3a 6aHka BbIGOPOK AN1A 06BbEKTOB TUNa 2 n 4. B o6bekTe
Tna 2 B NOTOKe 6MTOB A0/MKHbI NOABUTLCA TONLKO 6aHK BbiGopok n MIDI, 1 3TOT noAgnyHKT onucbiBaeT npouecc
reHepupoBaHuAa 3Byka OT 3/IeMeHTa [aHHbiX NMOoToKa 6MTOB 6aHKa M nocnepoBaTesibHOCTU MHCTPYKunin MIDI.
B 06bekTe TMna 4 6aHKM UCNOMb3YIOTCA B KOHTEKCTe MHCTpyMeHTa SAOL. 1 3TOT NOANYHKT onucbiBaeT npouecc
reHepupoBaHus 3Byka ¥ Bo3BpaTa K npoueccy gekogmpoBaHusa SAOL. B 3aBUCUMOCTU OT 3/IEMEHTA AaHHbIX
notoka 6MTOB GaHKa ¥ onpegesieHHbIX o6paleHmnem sasbf.

13.2 3nemMeHTbl NOTOKa 6MTOB
AnemeHT noToka 6uToB sasbfaBnserca 6n10kom gaHHbIX, onpegeneHHbIX CTPYkTypoii haiina MIDIDLS.
13.3 Mpouecc gekogmpoBaHmns

13.3.1 O6bekT TUNa 2

13.3.1.1 Kpatkuii 0630p

B 06bekTe TMNa 2 BeCb CUHTE3 BbINOJIHAETCA NOCPeACTBOM CMHTE3a 6aHKa 3ByKOBOI TabnuLbl. YnpaBneHue
C MOMOLULbIO CTaHAApPTHOro 3ieMeHTa notoka 6utoB MIDIFile nanemeHTa noToka 6uToB kOomMaHgbl MIDI.

13.3.1.2 KaHasbl, AeMOHCTPALMOHHbI hopMaT nyacToTa AnckpeTmsalmm

YT06bI NPUCOEANHNTL AleKoaep 06 bEKTA TUNA 2, CTPYKTYpupoBaHHoe ayauo K y3ny AudioBIFS AudioSource,
y nosiyyatoLerocs ayanonoToka AO/MKHO ObITh ABa KaHana. 32-pa3psaHblil ¢ nnasatoLwell 3anAToli U ¢ YacToTow
avckpeTtumsauum 22050 y. BeiuncneHme He 0653aH0 NPOMCXOAUTL B 32-pa3psifiHbiX Bbl6Opkax cTepeo. Ecnm BHyT-
peHHWiA hopmat 6yaeT MHbIM, TO NOC/E TOro, Kak AekoanupoBaHue 6yaeT BbINONHEHO, pe3ynbTaT fO/KeH 6bIiTh
npeo6pa3oBaH B 3TOT hopmar.

13.3.1.3 KoHthurypayms gekogepa

B noTOKOBOM 3arosioBke (3/1IeMeHT KOHUrypaLum ekogepa) MoryT NosBUTLCSA O4UH v 6onee 610koB sbf.
Bnokn sbfnepepaiot k cuHtesatopy SASBF. koTOpbIi MCNONb3YET 3TV AaHHbIE, YTOBbLI NOATOTOBUTL UX K CUHTE3Y
B COOTBETCTBUMU C €70 CEMAHTUKON.

13.3.1.4 lekognpoBaHne BpeMEHU BbIMOSTHEHNA

[Ba Tuna cobbITMit MOTyT yNnpaBAsATb CUHTE30M BPEMEHW BbINOSIHEHNSA B 06beKTe Tuna 2: Kawupyemble
co6biTnsas MIDI, koTopble 6bi1n NnepegaHbl kak hann MIDI B noTokoBoM 3aronoske, u cobbiTns MIDI B peanbHoMm
BpEMEHMU.

Decoding clock coxpaHsitoTcsi, 4To6bl yNpaBnsTh gucnetyepusaleil Co6bITUA, HO TOUHbIE CBOWCTBA 3THX
4acoB He HOpMaTuBHbI. B kaxaom ware nnavmposwuk MIDI gomkeH gucnetyepusnposaTb N06bie cobbiTua MIDI,
KOTOpble NPULWLN B NOTOKEe GUTOB C fleKoAUPOBaHNEM OTMETKN BPEMEHN MEHbLLE YeM Tekylliee 3Ha4YeHne YacoB
[leKoAUpPOBaHus, Tak xe Kak nobble cobbiTus MIDI, ynopsgoueHHblie B 610kax midi_file B noTokoBom 3aronoske,
pa3BepHyTble MeTKN BPEMEHN KOTOPOTo MeHblLUe YeM Tekyllee 3Ha4eHne 4YacoB AeKO4NPOBaHMS.

WNHTepakTuBHbIe MaHunynsuum k nonto speed yzna AudioSource, ykasbiBaloLLero Ha 3ToT npoLecc AeKoau-
poBaHMA. BAUSIOT HA CKOPOCTb BOCNPOU3BEAEHUS KIWMpyeMblx cobbiTuii Standard MIDIFile, Ho He MeT HUKa-
Koro acppekTa Ansa gucneTyepmusnpoBaHnsi NOTOKOBON nepegaun cobbiTuii MIDI.

Pe3ynbTupytowuii 3ByK, onucaHHblil npoueccom cuHTesa B MIDI aucneTtuepmanpyeTca NaaHMpOBLLUKOM.
3TK 3BYKOBbIe BbIGOPKU 06ecneunBatoTca ans y3na AudioSource. KOTopblii ccbliaeTcs Ha 3TOT NOTOK GUTOB Kak Ha
BbIBOJ, CTPYKIypMpOBaHHOroayauo fgekogepa obbekra tuna 2.
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13.3.2 O6bekT TMNa 4

13.3.2.1 Kpatkuii 0630p

LanHble MIDI, Bo6bekTe Tuna 4 HenocpeAcTBEHHO He yNpaBnstoT cuHTe3aTopoM sasbf, Ho gucnetuepusu-
pytoT 3Bykn B SAOL. ®yHKLMIO AncneTyepusanmm BoinonHaeT sasbfonepartop.

13.3.2.2 KoHthurypayms gekogepa

Mpwn paboTe 06beKTOB TUNa 4, shf610kM faHHbIX B 3aroN0BKe KOHUrypawumm notoka 6UToB nepegarTcs K
cuHTe3aTopy sasbf, rae oHn ucnonb3ytoTcs, YTOGbLI NOATOTOBKA K CUHTE3Y Gblna B peasibHOM BPEMEHN.

13.3.2.3 lekoanpoBaHne BpeMEHW BbINOJIHEHUSA

Mpun pa6oTe 06bEKTOB TUNA 4 CUHTE3 KAXA0r0 3ByKa BbINO/THAETCA OTAE/bHO. 3BYK 0DOPMAAETCA NPU KO-
MaHge, cogepxalelica B sashf BbipaxeHnn. ITo BblpaXeHWe COLEPXMUT 3BYK, CKOPOCTb, NpeABapuUTEsibHYH0
YCTaHOBKY U 3Ha4eHUs BbIGOPKN 6aHka. CMHTEe3 04HOr0 3ByKa, 0603HAYEeHHOro NpeBapuTe/IbHO YCTaHOBIEHHbIM
YncNoOM 1 GaHKOM, BbIMOMHSAETCA A4/151 3TOTO 3ByKa M CKOPOCTM COrfacHo MHCTpyMeHTy sasbf. Monyuatowumiics
3BYK CTepeo Bo3BpallaeTca sasbfebipaxeHuem.

Dekopep sasbfgonxeH nucnonbzosatb MIDI-kOHTpOIEp M APYTYH0 HEMPEPBLIBHO M3MEHSOLLYHOCS UHGOP-
mauuto o MIDIgns onpegeneHHoro kaHana. 3T faHHble He nepefalwT HENOCpeACTBEHHO B cuHTe3zaTtop SASBF
B sasbf komaHge.

14 CemaHTuka MIDI

14.1 BBepeHue

DTOT NOANYHKT ONUCLIBAET NpoLecc AeKoANPoBaHNA ANA peanusaymnii o6bekToB Tuna 1, n otobpaxeHune
co6bITuii MIDI B 3aronioBke MHopmaLmmn o NoToke 1 aHHbIX NoToka 6uTtoe B cemaHTuky SAOL ans peanusauyuii
06bekToB TMNa 3 n 4.

14.2 Mpouyecc gekoanposaHua o6bekToB Tuna 1
B noToke 6MTOB 06bekTa TMna 140/MKHbl 6bITh TOMILKO 3/1eMeHTbl noToka 6uToB midin midi_file.
14.3 OTo6paxeHune cobbiTnini MIDI B ynpaBneHue opkectpa

14.3.1 BBepgeHune

[ns o6bekToB TUNa 3 M 4 KoAUPOBaHHbIE COBLITUA, KOrfa OHU 6yAyT NojlyvyeHbl B TEpMUHAleE, Kak YacTb
cobbiTnA ctaHgaptHoro MIDI FILE nan MIDI, go/mxHbl 6biTb Nnpeo6bpa3oBaHbl B aaHHble MIDI n cooTBeTcTBY1O-
Y0 CEMaHTUKY N1aHNPOoBLYMKa. 3Ta CeEMaHTuKa NpUMeHseTCcs TONbKO K 06bekTam Tuna 3 4. n He K 06beKkTam
Thna 1un 2.

14.3.2 Co6biTua MIDI

14.3.2.1 BBepeHue

3TOT NOANYHKT ONUCbIBAET CEMaHTUKY COObITUIA pa3fiNyHbIX TUNOB, KOTOPbIE MOTYT 6bITb B NOTOKE 6UTOB
o6bekta MIDI_event.

14.3.2.2 PaclinpeHHble 3Ha4yeHna kaHana

Y dhaktuueckoro cob6biTusi MIDI Channel ecTb Homep kaHana B gnanasoHe 0 ... 15. Kaxablii MIDI umeet
BXOZHOW MOPT, BbIXO4HOM NOPT UK OTCNEeXNBaeMblli 6/10K, CBSA3bIBAETCA C NOTOKOM UM Habopom cobbiTnini MIDIn
COOTBETCTBYIOLMM Habopom 16 kaHan0B (HEKOTOPbIE N3 KOTOPbIX MOTYT BbITb HE CNOJIb30BaHbI). MpuNoXeHns
MIDI 06bI4HO UCMONB3YIOT UMEHa NOPTa, OTCAEXMBAIOT UMEHA UK APYTUEe METKV ANA UAEHTUMUKALUNA Pa3INYHbIX
KaHasoB..

UT06bl n36exaTb NOTPEOGHOCTU B TakMx MeTkax Habopa kaHana, B MPEG-4 ncnonb3yloTcs paclimpeHHble
Homepa kaHanoB. B MPEG-4 3HaueHue channel MIDI_event He orpaHuuuBaeTcsa guanasoHom O ... 15. Bmecto
3TOr0 CreHepnpoBaHoO pacliMpeHHoe 3HavyeHne kaHasna, OCHoOBaHHOe Ha UcXoAHOM Homepe kaHana MIDI n Ha
yncne, CBA3aHHOM C MOPTOM WV NMOTOKOM, KOTOPbI SIBASETCS UCTOYHNKOM COGLITUS.

14.3.2.3 NoteOn

noteon channel note velocity

Korga 6ygeT nonyyeHo cobbiTve NOtEON C HEHYEBOW CKOPOCTbIO, KAHa/ MHCTPYMEHTa B OpKecTpe HYXHO
MHCTaHLMpOBaTb C NPOAO/MKMTENLHOCTLIO - 1 1 nepBbiMu ABymMs p-fields HaGopamu note u velocity. Kaxgoe
3HaueHne MIDIctrl QB MHCTPyMeHTe ycTaHaB/IMBaAETCA B HOBOE 3HAYEHWE N3MEHEHNS KOHTPOoI/iepa U B 3Have-
HVe N0 YMOYaHWo, ecnv He GbIfI0 HYKaKUX MU3MEHEHWI KOHTPOIIepa Ha ToM KaHasne. 3HadeHue MIDIbendycTa-
HaBnMBaeTcsi B HOBoe 3HavyeHue uameHeHust MIDI. 3HaueHne MIDItouch yctaHaBnuBaeTca B HOBOE 3HauYeHue
KOPPEKTUPOBKN Ha KaHane.
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WNHCTpyMeEHT, co3gaBaeMblii B 0TBET Ha coobLieHre Noteon Ha kaHane, ynoMuHaeTcs Kak HaxoAawwuiics
Ha 3TOM KaHane.

Coo6LeHunsa noteon co ckopocTbto 0 fo/KHbI 6bITh 06paboTaHbl kak noteoffcoobuieHuns.

14.3.2.4 NoteOff

noteoffchannel note velocity

Korga 6ynet nonyyeHo cobbiTue noteoff, kaxablii MTHCTPYMEHT Ha KaHase, KOTOpblii MHCTaHLMpOBan co
3BYKOBbIM 4YMCIOM NOte, nnaHupyeTcs AN 3aBepLUeHUs B KOHLE K Lukna. To ecTb ycTaHaBnmBaeTcs dpnar released,
U UHCTPYMEHT He BbI3biBaeT extend, ero Hy)XXHO fleMHCTaHLMpPOoBaTh NOC/e TEKYLLETO K LiYK/a BbIYNC/IEHUS.

Ecnu MIDlIctrll6 4/Ha 0603HaueHHOM KaHane 6yaeT HeHyneBbIM, TO BbiNosiHeHUe cobbiTusi nofeoffgomkHo
6bITb 3agepxaHo, noka MIDIctd/64/Ha 0603HauYeHHOM KaHasie He CTaHeT Hysiem. To NoAAepXnBaeTCsl ycTaHaB-
Kol 3HaueHus MIDIctrll64/8 noToke 6UTOB UK NPUCBOEHMEM eMy cTaHAapTHoro umst MIDIctd.

14.3.2.5 Control change

cc channel controller value

Korpa nameHsieTcst ynpasneHve cobbiTveM CC. HOBOE 3HAYEHUe KOHTpoJsiiepa ycTaHasnnsaetcs B value.
3TO 3HAYEHMEe J0/HKHO K3WMPOBATbCA Tak. YTO6bl Ha AAHHOM KaHane y 6yayuiMx UHCTPYMEHTOB K HEMY 6bin
[l0CTyN. Y BCexX akTUBHbIX B HACTOSILLMI MOMEHT Ha KaHase MHCTPYMEHTOB 0J/IXHO 6bITb cTaHzapTHoe nmst MIDIctd
[controller] o6HoBNEHHOE Value.

14.3.2.6 Aftertouch

touch channel note velocity

Korpa 6yaet nonyyeHo cobbiTue touch,3HaueHne nepemeHHoii MIDItouch kaxaoro nHCTpyMeHTa Ha kaHa-
e, KOTOopbIi MHCTAHLMPOBaN CO 3BYKOBbLIM Y/C/IOM NOte, ycTaHaBnuBaeTcs B value.

14.3.2.7 Channel aftertouch

ctouch channel velocity

Korga 6yaeT nonyyeHo cobbiTe ctouch. 3HaueHne nepemerHoli MIDItouch kaxpaoro nHcTpymeHTa Ha kaHa-
ne yctaHaBnmBaeTcs B velocity.

14.3.2.8 U'3ameHeHWe nporpamMmmsl

pchartge channelprogram

Korga 6yzeT nonyyeHo cob6biTve pchartge, TekyLine 3HaYEeHUSI MIHCTPYMEHTA Ha KaHase J0/KHbl 6bITb U3Me-
HEeHbl HA UHCTPYMEHT CO 3HAYeHMEeM yucna program. Ec/vm HeT HUKaKOro MHCTPYMEHTa C 3TUM YUC/IOM, TO 6yay-
wMe cobbITUSI HA KaHane 6yAyT NPOUTHOPUPOBAHbI, MOKa He 6YAYT NOSyYeHbl U3MEHEHWNS NPOrpPaMMbl.

14.3.2.9 Bank select

bankselect channel bank

Korga 6yget nonyyeHo co6biTue bankselect, Tekylyve 3HaueHNss MHCTPYMEHTA Ha KaHase AOJIKHbI ObITb
M3MEHEHbI Ha MHCTPYMEHT C NpefBapuTesIbHO YCTaHOB/IeHHbIM Yuciom bank* 128 + program. Co6biTue bankselect
He oka3blBaeT nNpsmMoro BausiHusi. CobbiTue bankselect Tonbko nsmeHseT 3HaueHue 6yayuiero pchange cobbitus
Ha KaHane.

14.3.2.10 Pitch v/heel change

pwheel channel value

Korpa 6yaeT nonyyeHo co6biTue pwheel. sHaueHvne MIDIbend fns kaxAoro MHCTPYMeHTa Ha KaHase JoxX-
HO 6bITb yCTaHOBEHO B value.

14.3.2.11 All notes off

notesoff

Korga 6yaeT nonyyeHo cobbiTue notesoff, Bce cobbiTus MHCTPYMEHTOB B opkecTpe, co3gaBaemom MIDI
NoteOn. nnaHupyloTca 415 3aBepLIEHMS B KOHLe TeKyLLero K uukna.

Ecnu 3Hauyenne MIDIctd [64] anst uHCTpyMeHTa 6yAeT HEHY/IEBbIM, TO BbINOJIHEHME 3aBepLUIeHUst A0/MKHO
6bITb 3a/lepXaHo A0 Tex nop noka sHayeHme MIDIctd (64] He cTaHeT HyneM.

CeMaHTVKa 3HauyeHunii cootBeTcTBYeT noBeaeHuto komaHabl MIDIAII Notes Off. Bce 3HaueHust MIDIctd [123]
06bI4HO 0, M JO/KHBI 6bITb YCTaHOBMEHbI B 1 Ans Bcex gocTynHbix MIDlctd.

14.3.2.12 Tempo change

tempochartge value

Korga 6yaet nonyyeHo cobbiTve tempochange. rno6anbHblil TEMN opkecTpa usMeHsietcsi. 3HadyeHue value
yKasbiBaeT Ha KO/IMYeCTBO yAapoB B MUHYTY.

14.3.2.13 All sound off

soundoff

Korpa 6yneT nonyyeHo cobbiTue soundoff. Bce MHCTpyMeHThI B opkecTpe, co3gaBaeMoM cobbiTuamu MIDI
NoteOn, 3aBeplialoTcs B KOHLE Tekyliero K uukna. 3Hadenune MIDIctrl [120], o6b14HO 0. ¥ OHO JOJ/IKHO 6bITb
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ycTaHoB/eHO B 1 a4ns Bcex AocTynHbix MIDIctd. Becb 3Byk o6pabaTbiBaeTcsi Tak, UTOObl AUHAMUYECKUNE UHCTPY-
MEHTbI. MOPOXAEHHbIe OT MHcTpyMeHTa MIDI, mornu o6Hapyxuts komaHagy All Sound Off.

14.3.2.14 Coob6weHns MIDI

Y cnepytowunx coobuweHunin MIDI HeT Hukakoro 3HavyeHnss BMPEG-4 gns o6bekTta Tvna 3 n 4:

Local Control

Omni Mode On/Off

Mono Mode On/Off

Poly Mode On/Off

System Exclusive

Tune Request

Timing Clock

Song Select/Continue/Stop

Song Position

Active Sensing

Reset

14.3.2.15 Begywuii kaHan MIDI

Bce MHCTpyMeHThbI, co3aaBaeMble onepatopamu SASL instrwSAOL send, un nio6ble guHaMuyeckme NHCTpy-
MEHTbl. KOTOPbIE MHCTAHLUMPYOTCSA OT UHCTPYMEHTOB, co3aaBaeMbix SASL instru SAOL send, BUASIT COCTOSIHNE
Begyuiero kaHana MIDI B 3HaueHusix MIDIctrl[). MIDIbend. MIDIwheel. channeln ctangapTHbIX nMeHax preset.
[Nns 3TUX MHCTPYMEHTOB 3HAUYEeHUe cTaHAapTHOro uMeHn channeloTpaxaeT pacluvpeHHbIil HoMep BeayLero ka-
Hana MIDI, n 3HaueHne cTaHAapPTHOIO MUMeHU preset oTpaxaeT 3HauyeHne nocnegHero pchange co6biTusi B Begy-
wewm kaHane MIDI. 3HaueHus MIDIctrl[], MIDIbend. MIDIwheelngeHTUYHbI 3HaYEHNAM B MHCTPYMEHTAX, KOTOPbIE
MHCTaHumpytoTca yepes cobbiTre MIDI NoteOn oT Begyuero kaHana MIDI.

MpaeHTndrKaunoHHble gaHHble Begyliero kaHana MIDIl onpegenstotcs cnegytouwmum o6pasom:

Ecnun nctouyHuk MIDI HenocpeACTBEHHO COeANHSIETCSA C OPKECTPOM, TO Begylwuii kaHan MIDI sisnsietcs O
kaHanoMm MIDIoT 3TOro uctovHumka.

Ecnun Hukakon nctoyHmk MIDI HenocpeACTBEHHO He COeAMHSeTCS C OpPKeCTPOM, U ecnn uctouyHuk MIDI
SA_access_unit npucyTcTByeT, Begywuii kaHan MIDI siBasieTcss O KaHa0M OT 3TOF0 UCTOYHMKA.

Ecnu Hukakoi nctouyHuk MIDl HenocpeACTBEHHO HE COEMHAETCA C OPKECTPOM, U €C/IN HUKAKO MCTOYHUK
MIDI SA_access_unit He npucyTcTByeT, Beaywuin kaHan MIDI siBnsietcst O kaHaoM M3 NepBOit AOPOXKK haiina
MIDI, koTopsliii cogepxut komaHngbl Noteoff. NoteOn. CChange. PChange. Pwheel. Touch unu CTouch ansa 0
KaHana.

14.3.3 CraHgapTHble MIDI caiinsi

14.3.3.1 BeepgeHune

Y chaitnos MIDI ecTb gaHHble C TOW e caMoil cemMaHTUKON, kak y coobuieHnit MIDI, ogHako cemaHTuka
CYHXPOHU3ALNY YCTOXHSAETCA 13-3a NCMONb30BAHUS MHOTOKPATHbIX AOPOXEK U ie/IbTa- BPEMEHHbIX METOK.

14.3.3.2 KpaTtkuii 0630p MIDI ¢haitna obpaboTkm

YT06bl 06paboTaTh 3/IEMEHT NOTOKOBLIM MHpopMaLnoHHbI Midijiie. fomkHbl 6bITh cAenaHsbl cnegyoumne
warun. Bo-nepBbix, BECb NMOTOKOBbI 3/1IEMEHT aHANM3NPYyeTCs U KawunpyeTcs. 3aTeM, UCMONb3YSa UHCTPYKLUN 1
flenbTa BpeMeHa, pasnunyHble cobbitusi midi_file npeo6pasosbiBaloTcst BO BpemeHa cobbiTus cyeTa (B ygapax). Bo
BpeMs 3TOro wara pakTmyeckne Homepa KaHasioB 3TUX CO6bITUIA Takke 0ToGpaXalTCsl, Kak pacluMpeHHble 3Have-
Hua channel. Mpeo6pa3oBaHue genbTa BpeMeH TpebyeT npeobpasoBaHus kaxaoro 6s10ka gopoxku midi_file B
timelist, cogepxateit 06bekTbl midi_ovent. n 3aTem B uepegytoLecs pasfinyHbie 4Opoxku timelists.

14.3.3.3 Mpeob6pasoBaHue aiina MIDI, oTcnexuBatowero 6,10ku

YT06bI NMpeo6pasoBartb 610K OPOXKY B timelist. cHauyana aHanu3npyT 6710K 4OPOXKM, YTOGbI CTEHEPUPO-
BaTb ceputo cobbiTnii MIDI. 9T0 TpebyeT NnpeobpasoBaHusa genbta-spemeH alina MIDI ko BpemeHaMm cueTa co6bl-
T MIDIl oTHOCMTENIbHO Havyana Kaxaoro 6/10ka 4OPOXKU. DTO Takke Heo6xoaMMo, YTo6bl 0TO6pa3nTb HoMepa
KaHanoB co6bITusi midijiie. kak pacwvpeHHble 3HauyeHusi channel midi_event. Korga co6biTe Set Tempo midijiie
6yneT o6paboTaHo, UTOGLI CreHepupoBaTh COOTBETCTBYOLLEE N3MeHeHNe Temna midi_event, 3HaueHne Temna
[0/KHO 6bITb NPeo6bpa3oBaHO N3 MUKPOCEKYHAHbBIX MoAynel B MoAy v yaapoB B MuHyTy. Ecnu daiin MIDI He
onpejAenuT 3anyckawLmii tempo, To N0 YMOTYaHMI0 AO/DKHO MCNO/b30BaThCs 3HavYeHne 120 yaapoB B MUHYTY.

Mockonbky cobbiTMA NnpeobpasosbiBatoTcs oT MIDIgo cemaHTukn SAOL. To kaxaoe cobbiTUe J0MKHO ObiThb
3aperucTpMpoBaHo B NIaHUPOBLLMKE COrN1acHO BPeMeHU COBbITUS 1 ero CEMaHTUKe.

14.3.3.4 Npeobpasosanne MIDIlkaHanoB B kaHasbl MIaHNPOBLLMKA

OTo6paxeHue kaHanoB cobbiTuii B haiinax MIDI B midi_evontchannel BbinonHseTtca cnegytowmm o6pasom.
MocnepoBatenbHble 6M10KM A0POXKM B npegdenax midijiie ABNAOTCA NPUCBOEHHbBIMU HOMepamu LOPOXeK
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B BO3pacTatlLleii MOHOTOHHOI Nocnef0BaTENbHOCTY, C HAYalbHbIM HOMepoM Aopoxku 0. 3HaueHus channelans
onpegpeneHHoro midijile cobbiTus gatoT:

channel = midijile event channel number + (track number * 16J.

Ecnn ecTb MHOrokpaTtHble 6n10ku midijile B npegenax 3aronoBka noToka 6UTOB, TO Yy NocneayloLWmx ane-
meHToB midijile ecTb AOpPOXKM, NPOHYMEpOBaHHbIe MOC/AeA0BaTENIbHO OT KOHUA MepBoro 6roka. Takum
o6pasom, ecnn y /x anemeHTa midijile ecTb K, gopoxku, rae 0 </ <n. Torga JOpoxku cHavana midijile
HyMmepytoTtca 0.. A-1. 3aTem fc-lmT A

14.3.4 3HayeHWA KOHTpoO//epa Mo ymosiyaHuio

Tabnuua 3 faet 3HaYEHUs MO YMONYAHWIO /19 onpeAe/ieHHbIX HeNpepbIBHbIX KOHTPO1EepoB. 3HaYeHne
KOHTPO/1/IEPOB HE MEPEUMNCTIEHBIX 34€Ch M0 YMOMUYAHWIO LO/KHO 6bITh HYNEM.

Tab6nuya 3 — 3HadyeHus LU}/-koHTponaepa no yMonuaHuio

KoHTponnep dyHKUnA 3HauyeHUe NO ymMonuaHUio
1 1Aod wheH o
5 Portamento speed 0
7 Volume 100
10 Pan 64
11 Expression 127
64 Sustain pedal o
65 Portamento orisoff 0
66 Sostenuto 0
67 Soft pedal 0
84 Portamento control 0
Pitch Bend Pitch bend 8192

15 BxogHble 3BYKM U OoTHOweHue ¢ AudioBIFS

15.1 BBepeHune

OTOT NOANYHKT onuckiBaeT ucnonb3oBaHme SAOL opkecTpoB AN hyHKUMM, obpabaTbiBaloliein apdekTbl
B AudioBIFS cucteme. SAOL ucnonb3yeTcsi He TOMbKO B Ka4eCcTBe MeToa ONUcCaHusi CUHTe3a 3BYyKa, HO Takxe
B Ka4yecTBe MeToZa 0nucaHus 3ByKoBbIX 3 (PEKTOB 1 A/15 3aBEPLUIEHNSA a/lTOPUTMOB.

15.2 BxogHble nctouHuku n phaseGroup

Kaxpablit ysen BIFS. koTopblii cogepxut kog SAOL. asnsetcsa nnm ysnom Audio Source nnu ysnom AudioFX.
ECnu HeT HUKaKUX BXOAHbIX UCTOYHUKOB K opkecTpy SAOL. To rno6anbHas nepemMeHHas opkecTtpa inchannels no
yMO/i4aHUio umeeT 3HadeHne 0. B aToM cnydyae cneumnanbHas WuHa input_bus He MoxeT 6bITh OTNpaB/ieHa K
WHCTPYMEHTY U/ NCNO/b30BaTbCS B OPKECTpE.

Ecnun goyepHue y3nbl y3na AudioFX o6ecneunBalT HECKOJIbKO KaHalIOB BXOLHOIO 3Byka OpKecTpy, TO
KaHasbl BXOAHOTO 3ByKa NOMELLalnTCs B cneymasnbHyo WUHY input_bus. OT 3TOM WKHbLI OHX MOTYT GbITb OTNPaB-
NeHbl 060MY TPEBGYEMOMY MHCTPYMEHTY (aM). Y ayfuofaHHble A0/MKHbI 06pabaTbiBaThecs. Yncio kaHanos BBoAA
opKecTpa no yMo/s4yaHni — 3TO 3HauYeHue rnobanbHo NnepemMeHHoll opkecTpa inchannels, sBnsieTcs cymmol
uncen KaHasoB 3ByKa, 06ecrneyeHHOro KaxabiM U3 J04ePHUX 31EMEHTOB.

15.3 ¥3en AudioFX

15.3.1 BBepeHue

Y3en AudioFX B AudioBIFS ncnonb3yeTcs, 4Tobbl 3arpy3nTb anroputmbl, o6pabaTbiBatoline 3ByKOBbIE
3hhekTbl B Npegenax kKOMnaekTa MHcTpymeHTanbHbix cpegcts AudioBIFS. SAOL sBnsieTcst A3bIkoM g/1s1 onuca-
HUSA anropuTMoB, o6pabaTbiBatoLLmx 3ByKoBble adhdekTol B AudioBIFS.
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15.3.2 MapameTpbl opkecTpa AudioFX

B opkecTpe SAOL un3 y3na AudioFX MHcTaHLMpPYOT TONbKO thaiin opkecTpa (nose orch B y3ne) n. 4ononHu-
TenbHO. haiin cyeta SASL (nono score). 3Tu halinibl COOTBETCTBYIOT MapknpyeMbiM NocnefoBaTebHOCTAM Opke-
CcTpa M aaHHbIX cyeTa, GOPMUPYHOLLMX 3/IEMEHTLI NOToKa 6UTOB Orchestra u score_file.

15.3.3 UHcTaHuupoBaHue opkectpa AudioFX

WHcTaHunpoBaHue opkecTpa ans y3na AudioFX TpebyeT cnefyioLmux WwWaros:

1. lexoanpoBaHue afieMeHTOB Orch n score B y3ne

2. FpamMaTuyecknii pa3bop 1 MpoBepka CUHTaKkcuca aTUX aIeMEHTOB

3. MHcTaHuMpoBaHue oTnpaBisieT MHCTPYMEHTbI B OPKecTp.

Kaxablli 3 nepefaHHbIX MHCTPYMEHTOB A0/KEH COXPAHATHLCSA, NOKA OH He 6yAeT BbIK/TlOUYEH ONepaTopom
turnoff, nnn ysen, cogepxatiunii opkectp, He 6yaeT yganeH. Ecnu onepatop turnoff 6ygeT ncnonb3oBathbes
B OflHOM U3 3TUX WHCTPYMEHTOB, TO 3TO AO/KHO ObiTb B3ATO B KayeCTBe HY/IEBOr0 3HaYeHus gna Gyayliero
BpPEMEHMN.

15.3.4 BoinonHeHne opkectpa AudioFX

Mpouecc cMHTe3a BpeMeHU BbIMO/IHEHNSA NPOA0/MKaeTCa COrnacHo npasnaam Ans cTaHaapTHOro npouecca
fekoampoBaHma SA CO cnefyroLwmnmMm NCKIYEHUAMUN U OMNOTHEHUSIMU:

MockonbKy HUKakue ycTpoiicTBa AocTyna He 6yayT nosyyeHsl npoueccom AudioFX. To He fo/kHa coxpa-
HATbCA CBA3b C CUCTEMHbIM YPOBHEM. VICNonb3yTCA TONLKO COBbITUSA, KOTOpPble HAXoAATCS B None cyeTa y3na
HenocpeAcTBeHHO. Kaxablil pa3 opkecTp AudioFX gomxeH 3anpocuTb U3 CUCTEMHOTO YPOBHSA BXOAHbIE 6ydepbl
ayAmo, KoTopble COOTBETCTBYIOT flOUYEPHUM Y3n1aM. 3TN ayamno 6ydepbl J0/MKHbI 6bITb MOMELLEHbI B CNeLManbHy0
LWMHY input_bus 1 3aTem oTnpaB/fieHbl N06bIM UHCTPYMEHTaM, KOTOpble onpeAenstoTcs B rno6asbHOM 3arooBke
opkecTpa.

Kpome Toro, kaxablii Wwar ypoBHsa ynpasneHus params[] nons yana AudioFX gomkeH 6bITb CKONMpoBaH
B rno6anbHylo nepemMeHHytoparams[] maccua opkecTpa. B KoHLe KaxAoro uukna ynpasneHus paramsf] sHaue-
HUSi MaccuBa J0MKHbI 6bITb CKOMMPOBaHbLI 06paTHO B COOTBETCTBYOLWME Nons y3na AudioFX n 3atem Hanpasne-
Hbl K APYTUM y3nam.

B kax[loM MOMeHTe BpeMeH BbIBOJ OpKecTpa CTaHOBUTCS BbiBogoM y3na AudioFX.

15.3.5 ®YyHKUMOHANBHOCTb U3MEHEHUSI ckopocTu B y3ne AudioFX

®YHKUMOHANBHOCTb U3MEHEHUS CKOPOCTM A/1A 3BYKOB, 06eCneyYeHHbIX N3 BXOAHbIX UCTOYHMKOB, noagep-
xuBaeTcs B y3ne AudioFX. 31o o6ecneunBaeTt kog onepauun SAOL fx_speodc.

15.4 NuTepakTuBHble 3-0 NpOoCTpaHCTBEHHbLIE ayAmno CLEeHbl

Korpa y3zen AudioSource unu AudioFX aBnsietca f,ouepHUM 31eMeHTOM y3na Sound, Kofbl NPOCTPaHCTBEH-
HOTO pacrnosioXeHus, HanpasieHns, o6pasel, pacnpocTpaHeHus 3Byka oT y3a1a Soundn npocTpaHCTBEHHOrO pac-
NOMIOXEHUA U HanpaB/ieHNs caywaTtens nponucbiBaroTcs B y3ne SAOL.

C 3T0ii Luenblo MCNoNb3ylTea cTaH4apTHbIe nMeHa position, direction, listenerPosition. listenerDirection,
minFront. maxFront, minBack n maxBack.
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MpunoxeHune A
(cnpaBoyvHOE)

KogupoBaHue tabnuy

A.1 BeepgeHue

MpunoxeHne COAEPXKUT MapKepHyI0 Tabimuy noToka 6UToB. OnpeesieHHble Mapkepbl 0603HaualTes Kak reserved,
4YTO O3HAYaeT, YTO OHW B HACTOSALMIA MOMEHT He WCMO/b3YTCA B NOTOKE 6GUTOB, HO MOTYT MCMNONbL30BAThCA B OyAYyLINX
Bepcusx ctaHgapTa.

A.2 MapkepHasa Tabnuuya notoka 6MTOB

Mapkep TekcT Mapkep TekcT
0x00 (reserved) Ox3A inGroup
0x01 aopcode Ox3B released
0x02 asig Ox3C cpuload
0x03 else 0x30 position
0x04 exports Ox3B direction
0x05 extend Ox34 listenerPosition
0x06 global 0x40 bstenerDirection
0x07 if 0x41 minFront
0x08 imports 0x42 minBack
0x09 inchannels 0x43 maxFront
OxOA instr 0x44 maxBack
0x0B iopcode 0x45 params
oxoC ivar 0x46 itime
0x00 kopcode 0x47 (reserved)
O0XO0£ krate 0x48 channel
0x041 ksig 0x49 input bus
0x10 map Ox4A output bus
0x11 oparray 0x4B startup
0x12 opcode Ox4C-Ox44 (reserved)
0x13 outbus 0x50 &&

0x14 outchannels 0x51 11

0x15 output 0x52 >=

0x16 return 0x53 <=

0x17 route 0x54 i=

0x18 send 0x55 ==

0x19 sequence 0x56 -

0x1A sasbf 0x57 *

0x1B spatialize 0x58 1

ox1cC srate 0x59 +

0x10 table Ox5A >

O0x1E tablemap 0x5B <

ox15i template 0x5C ?

0x20 turnoff 0x50 :

0x21 while 0x56 (

0x22 with 0x54 )

0x23 Xsig 0x60 {

0x24 interp 0x61 }

0x25 preset 0x62 |
0x26-0x241 (reserved) 0x63 ]

0x30 k_rate 0x64

0x31 s _rate 0x65

0x32 inchan 0x66 =

0x33 outchan 0x67 !

0x34 time 0x68-0x6E (reserved)
0x35 dur Oox641 sample
0x36 MIDlcld 0x70 data

0x37 MIDlItouch 0x71 random
0x38 MIDIbend 0x72 step

0x39 input 0x73 lineseg
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Ox74
0x75
0x76
0x77
0x78
0x79
Ox7A
0x78
0x7C
0x7D
OX7£
0x74
0x80
0x81

0x82
0x83
0x84

0x85
0x86
0x87

0x88
0x89
0x84
0x88
0x8C
0x80
Ox8e
0x84
0x80
0x90
0x91

0x92

0x93

0x94

0x95

0x96

0x97

0x98

0x99

oxan
0x98
0x9C
0x90
Ox9E
0x94

0xA2
OxA3
0xA4
0xA5
OxA6
OxA7
OxA8
O0xA9
OxAA
OxAS
OxAC
OxAO
OXAE
OxAA

0x81

expseg
cubicseg
polynomial
spline
window
harm
harm phase
periodic
buzz
concat
empty
(reserved)
int

(rac
dbamp
ampdb
abs

exp

log

sqrt

sin

cos

atan

pow

log 10
asin

acos
floor

asin

ceil

min

max
pchoct
octpch
cpspch
pcheps
cpsocl
octcps
pchmidi
midipch
octmidi
midioct
cpsmidi
midicps
sgn

ftlen
ftloop
(tloopend
(tsetloop
ftsetend
(tbasecps
(tselbase
tableread
tablewrits
oscil
loscil
doscil
koscil
Mine
aline
sblock
kexpon
aexpon

0x82
0x83
0x84
0x85
0x86
0x87
0x88
0x89
0x84
0x88
OxSC
0x80
Ox8£
OxBA
OxCO
0xC1
0xC2
0xC3
0xC4
0xC5
0xC6
0xC7
0xC8
0xC9
OxCA
0xC8
OxCC
OxCO
OxCE
OxCH
OxDO
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
OxOA
0x08
OxDC
OxDO
OxOE
OxOA
OX£0
OxE1l
Ox£2
OX£3
Ox£4
OXE5
Ox£6
OxE7
Ox£8
OXE£9-0xEA
o0
Ol
0xA2
OxA3
OxH4
0xA5-0xAA
OxsAA
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kphasor
aphasor
pluck

buzz

grain

irand

krand
arand
ilinrand
klinrand
alinrand
iexprand
kexprand
aexprand
kpoissonrand
apoissonrand
igaussrand
kgaussrand
agaussrand
port

hipass
lopass
bandpass
bandstop
fir

Hr

an

iirt

biquad

m

ifft

rms

gain
balance
decimate
upsamp
downsamp
samphold
delay
delayl
Iracdelay
comb
allpass
chorus
flange
reverb
compressor
gettune
settune
flsr

flsetsr
gettempo
settempo
fx speedc
speedt
(reserved)
<symbol>
<number>
<nteger>
<string>
<byte>
(free)
<£00>
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MpunoxeHune b
(cnpaBoyvHOE)

KoavpoBaHue

B.1 BBegeHue

MpunoxeHue o6ecneuynmBaeT UHCTPYKUMM ANS CO34aHUS TUMWYHOTO CTPYKTYPMPOBAHHOTO ayAno Kogepa. Mpuio-
XEHNE OMNUCLIBAET BO3MOXHbIE (PYHKLMN MHCTPYMEHTE® A/1s1 CO34aHnsi NOToKka 6UTOB. MeTofbl, ONMUCaHHbIe 34eCb HOCAT
CMpaBOYHbI/i XapakTep.

5.2 OcHOBHOE KOAMpOBaHue

b5.2.1 BBegeHune

3TOT NoAnyHKT onuckiBaeT pa6oTty basic encoder. OcHoBHOI CTPYKTYpUpOBaHHbIN ayamno kogep 6epet, Kak BXOf-
HOIi KOMMOHEHT, MOAY/M MOTOKa 6GUTOB U NpPeo6pa3oBbIBAET UX B y3aKOHEHHOE NpefCTaB/eHne NoToka 6UTOB.

MNpeanonaraeTcsi, YTO KOMMOHEHTHbIe MOAYNM HaxoAsTcs B cneaytowmx dpopmatax: SAOL n nporpammbl SASL
B COOTBETCTBYHOLLNX TEKCTOBbIX (hopMaTax. 3ByKOBble BbIGOPKU MHAUBMAYANIbHO COXPaHEHbI B KOMMbIOTEPHOM (hopmaTe
3ByKoBOro (paiina, rakom kak AIFF unu WAVE. flanHbie MIDI xpaHsaTtcs, kak ctaHgaptHoiii pain MIDI. Bawku sasbf
COXpaHeHbl, Kak haiinbl 4BOUYHbIX AAHHbIX.

Laru, Tpebyembie B cozgaHum notoka 6uTos, cnegytowme: tokenisalion SAOL n nporpamm SASL. gusaccem6nu-
poBaHusA 3BYKOBbIX BbIGOPOK 6/10Ka MHbopMaumy o KoHUrypauum gekogepa 1 peopraHusauuy cyeta v cobbiTnii MIDI
B NMOTOKOBYH Nepefauvy AaHHbIX.

b.2.2 Tokenisation faHHbIX SAOL

70T npouecc npeobpasosbiaeT nporpammy SAOL. gaHHy0 B TEKCTOBOM (hopmaTe, B IBONYHBIN 610K AaHHbIX. Bo
BpPeMs 3TO npolecca, Nepeyncnas MmeHa WHCTPYMEHTOB, onpefensembiX Nosnb3oBaTesieM KOAoB onepawuu, 3BYKO-
BbIX Ta6/IML, U CUTHA/bHBIX NMEPEMEHHbIX B OPKECTpe, MOXeT 6biTb cosgaHa Symbol table, cesizbiBaowwas kaxgoro U3 Hux
C UMCNOBbLIM 3HauYeHWeM. JTa Tabamua MoXeT 6biTb BK/IOUEHA B 3aro/l0BOK KOH(Urypauun gekogepa notoka GUTOB.

5.2.3 Tokenisation f@aHHbIX SASL

3T0T npouecc npeobpasoBbiBaeT nporpammy SASL. gaHHyl0 B TEKCTOBOM (popmaTte, B ABOMUHbIA 610K faHHbIX.
Nio6Gble cumBOSbI, Ucnofnibdyemble B cueTe SASL. MoryT 6biTb BKIOUEHUW B Tabnuly CUMBOJMIOB, €C/IU OHW CO3faHbl B
npouecce, onMcCaHHOM B noanyHkre b.2.2.

b.2.4 inszaccem6npoBaHie 3ByKOBbIX BbIGOPOK

3BYKOBbIE BbIGOPKM, COXPAHEHHbIE Kak KOMMbIOTEPHbIE 3BYKOBbIE (haiinbl, AndaccemMbanpyoTcst B 6/10KN LEMOHCT-
paLMOHHbIX 3HaYeHWi. He [OMYCTUMO BK/OYATb 3BYKOBble BbIGOPKM C OTCHOPMATUPOBAHHbLIMU AaHHBIMK (Takune Kak
AIFF nnn daitn WAVE) HenocpefcTBEHHO B CTPYKTYpPUPOBaHHbI ayAuo noTok 6uToB. [lnuHa (B Bbi6opxax), yactora
auckpetusauyum (B y), oOcCHOBHasA yacToTa (B U). UuKn 3anycka U KOHEYHble TOUYKM (B LEMOHCTPALMOHHOM YKUC/E) cunTa-
I0TCA OT O0T(HOPMATUPOBAHHOW MHOPMaLMM B KOMNbIOTEPHOM 3BYKOBOM (haiine. 3ByKoBble BbIGOPKM Npeo6pa3oBbiBa-
1oTca 13 nboro hopmarta, ecan oHM GbIIN COXpaHeHbl 8 KOMNbIOTEPHOM 3BYKOBOM haiine B no6om 16-paspagHom
LeNoYNCNEHHOM 3HayeHMM CO 3HakoM (TO ecTb, 3HayeHua MacwTabupyrTcs B guanasoH [-32768. 32767]). wnm
B 32-paspsiiHOB 3HAuYeHWe ¢ nnaBaloleli 3ansToil co 3HakoM. J1o6oii hopMaT MOXET MCNONb30BaTbCS A5 BbIGOPKHM
B CTPYKTYPUPOBAHHOM ayfno noToke 6GuToe.

B5.2.5 bnok nupopmaumm o KoHurypauuu gekogepa

3arofo0BOK KOH(hMrypauumn fekofepa co3gaeTcsi cornacHo gopmaTy oT Mapkupyemoro opkectpa SAOL. u ogHoro
unu 6onee mapkupyemoro MHoxectsa SASL. 3BykoBbix BblGopok, (aiinos MIDI n 6aHkos sasbf. Bnoku moryt 6biTb
B /1I060M Tpe6yeMoM nopsiake, U WHAEKCUPYTCA 6uToBbIMU nonsimu more_data u chunk_type. But kaxgoro cobbitvs
cueTa high_prionty B 3aronoske rnoxeT 6bITb YCTaHOB/EH /151 KAXA0M CTPOKM cyeTa unu ans nio6oro TpeGyemoro Ha6o-
pa BaXHbIX COObITUIA.

B.2.6 BNok NOTOKOBOW Nepegayn notoka 6UToB

B CTpyKTypuMpOBaHHOM ayAno ¢opmaTe notoka 6UTOB nepesasaTb AaHHble NOTOKOM B (hOPMeE YCTPOICTB AocTyna
CTporo He TpebyeTtcs. Bcsi MHhopmauus, 3anpolleHHas Ans Toro YTo6bl fekoaupoBaTb, MOXeT NpUCyTCTBOBATbL B 3aro-
NI0BKE KOH(hUTypauumn gekogepa.

3BYKOBble BbIGOPKU, COOLITUA cyeTa u komaHabl MIDI moryT Bce 6biTh BK/OUEHbI B YaCTb AaHHbLIX NOTOKOBOI
nepefauv CTpyKTypypoOBaHHOIO ayAmo notoka 6UToB. 3ByXOoBas BbIGOpKa BK/IKOUYAETCS, YNakoBblBas 3BYKOBble AaHHbIe,
nocne Toro, Kak 3To 6bI/I0 AN3ACCEMGIMPOBAHO OT KOMMbIOTEPHOTO hopMarta 3BYKOBOTO (paiina B yCTPOWCTBO AocTyna.
Co6bITve cHeTa [MOXeT 6GblTb BKIOYEHO C UM 6e3 METKM BpeMeHU. Ecin cobbiTue cyeTa BK/IKOYAETCS C METKOW BpeMeHH,
TO 3TO NoABEpPraeTcs BHYTPEHHEMY YNpaB/IEHUIO TEMNOM OpkecTpa. Ec/in cobbiTe cyeTa BKKYaeTcs 6e3 METOK Bpeme-
HW. 3TO flerye NepeHecTn Ha ypoBHe YyCTpoiicTBa focTyna. Ecnu HeT HUKakol SBHOW MeTKW BPEMEHW, CUHXpOHMU3aLuelt
co6bITMSI ynpaBnsieT MHOpMaLMs 0 CUHXPOHM3aLUuUK B YCTPOMCTBE AOCTyna. B 3TOM C/yyae MOXET UCMONb30BaThCS Ter
use_if late.

Komangbl MIDI cHauana npeo6pasoBbiBatoTcst M3 ctaHgapTHoro popmarta dpaitna MIDI B npeactasneHtbie MIDI
AaHHble. UTo6bl BbINOMHUTL 3TO. a6COMOTHOE BPeMs Kax4oro cobbitus B ctaHgaptHom MIDIFHe BohiuncnsieTcs cornacHo
CUHTaKCUCY U CEMaHTMKe. 3aTeM COObITUS He BK/KYAKTCSH C [feNbTa-BpemMeHaMu, a NOMEeLLarTCcsl HeNnocpeaCcTBEHHO
B YCTpOIiCTBE AOCTyna TaK. UTo6bl MHOPMALMS O CUHXPOHM3AUMM B YCTPOICTBE AOCTYNa ynpas/siia CUHXPOHU3aLWe
ana cobbitnii MIDI. AaHHble MIDI B kaxgom ycTpoiicTBe gocTyna B NOTOKe 6UTOB SIBASIOTCA TEM XE CaMbiM, KOTOpble
nepegatotca B npotokosie MIDI.
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Mpunoxexve B
(cnpaBoyvHOE)

FpammaTuka LEX/YACC gns SAOL

B.1 BeegeHue

37O NPU/IOKEHNE OMUCLIBAET TPAMMATUKM, UCMOMb3Ys LUNPOKO AOCTYMHbIE UHCTPYMEHTHI 'lex' M 'yacc', KOTOpble
COOTBETCTBYIOT cneuudukaumm SAOL.

CcCbl/I0YHOE MpOorpaMmMHoe o6ecneuyeHne ajisi CTPYKTYPMPOBAHHOMO ayAM0 CO3AAeT JIEKCUUECKUI U CUHTaKcuyec-
KUl aHanusaTop ANs rpaMmMaTtukm SAOL, YBA3bIBAs UX C GONbLIMM KOIMYECTBOM CTPYKTYP AaHHbIX.

B.2 lekcuyeckas rpammatuka gns SAOL

STRCONST VAUpNT)E

IDENT [a-zA-Z Ja-zA-ZOQ |

INTGR (0-91+

NUMBER (0-9)+(\.[0-9]*)?{e{-+1?[0-9]+)?|-?\.[0-9] (e-+?10-9]+)?

%( _
void comment(void);

%}

%%

ur { commentf):}
"aopcode” { return(AOPCODE) ;}
"asig* {return(ASIG);}
"else” {retum(ELSE):}
"exports’ {return(EXPORTS):}
"extend" {retum(EXTEND):}
"global* {return(GLOBAL);}
7 {retum(IF);}
"imports’ {retum(IMPORTS):}
"inchannels' { retum(INCHANNELS) ; }
“instr" { retum(INSTR):}
"interp" {retum(INTERP):}
"/opcode" { retum(IOPCODE):}
“ivar" {retum(IVAR) :}
"kopcode' { retum(KOPCODE);}
"krate’ {return(KRATE):}
"ksig" {return(KSIG):}
"map" {retum(MAP);}
"oparray" { retum(OPARRAY);}
"opcode* { retum(OPCODE):}
"outbus" {return(OUTBUS);}
"outchannels" { retum(OUTCHANNELS) ;}
"output” {return(OQUTPUT);}
"preset” {retum(PRESET);}
"return” { retum(RETURN) :}
"route” {retum(ROUTE);}
"send" {return(SEND):}
"sequence* { relum(SEQUENCE) :}
"sasbr {return(SASBF):}
"spatialize" { reium(SPATIALIZE); }
"srate" { return(SRATE):}
"table" { retum(TABLE):}
"tablemap" {return(TABLEMAP):}
"template” { retum(TEMPLATE);}
"turnoff" { retum(TURNOFF):}
"while" { retum(WHILE):}
"with" { retum(WITH):}
"xsig" {return(XSIG);}

"&&" { retum(AND):}

"I {retum(OR):}
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{retum(GEQ):}
*=" {retum(LEQ):}
=" {retum(NEQ):}
{return(EQEQ);}
{retum(MINUS):}
{retum(STAR):}

70" {retum(SLASH):}
o {retum(PLUS):}
">* {retum(GT):}

s { return(LT):}

T {return(Q);}

{retum(COL):}

T {retum(LP):}

Yy (relum (RP):}

T {retum(LC);}

T {retum(RC);}

T {relum(LB);}

T {retum(RB):}

{return(SEM):}

{retum(COM);}

{return(EQ):}

T {retum(NOT):}

{STRCONST} { yytext{strlen(yylext)-A] = O; /* strip quotes 7
yytval = strdup(&yytexL1]);
return(STRCONST):}

{IDENT} {yytval = strdup(yytext); retum(IDENT) ;}
{INTGR} { yytval = strdup{yytext); retum(INTGR);}
{NUMBER} {yytval = strdup(yylext): retum(NUMBER);}
D\\n\r] {r whitespace 7}

{ printffflUne %d: Unknown character: '%sVj'.
yyline.yytext):} I parse error V
%%
void common t() {
charc:
while ((¢ =mput()) !="in); " skip 7
yyline++:
thistinelq] =0;
yycot = U,

B.3 FpaMmatuka cMHTakcuca Ansi SAOL B YACC

Koa ANns CTPYKTYpUMpOBaHHOrO ayAmo UCMoNb3yeT 3Ty rpamMmMaTtuky, Kak OCHOBHYI NPU aHann3e KOHCTpyKuuei
CMHTaKCUYecKoro gepe.a.

JTOT NOANYHKT paspeliaeT BbipaXeHWUs B NpefBapuTesibHbIX YCTAHOBKAX W cnuckax kapTbl. UTOGbI NoAfepxumBath
NOJHbI/ WAaBMOHHbIA CUHTAKCUC, JIEKCMYECKUIA aHanu3aTop, KOTOpbli 06HapYXMBaeT BbipaXeHus B npeaBapuTesibHOM
yCTaHOBKe U KapTe, nepeuncnseT v npegnpuHumaeT cneunasbHble Mepbl eciu, 3TO He06X0ANMO.

7

%token IDENT INTGR NUMBER STRCONSTAOPCODE ELSE EXPORTS EXTEND GLOBAL
% token IF IMPORTS INCHANNELS INTERP

%token INSTRIOPCODE IVAR TABLE KOPCODE KRATE KSIG ASIG MAP

%token OPARRAY OPCODE OUTBUS OUTCHANNELS OUTPUT ROUTE SEND SEQUENCE
%token SRATE TEMPLATE TURNOFF WHILE WITH XSIG AND OR GEO LEO

% token NEO EQEO MINUS STAR SPATIALIZE SASBF TABLEMAP

%token SLASHPLUS GTLTQCOLLPRPLC RCLBRB SEMCOMEQ RETURNNOT

% token ARRAYREF OPCALL IMPEXP VARDECL NOTAG SPECIALOP PRESET

%

% start orcfite

% right Q

%les OR

%/eff AND

%lert EQEQNEO

%/eff LTGTLEO NEO

%lert PLUS MINUS
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%len STAR SLASH

%right UNOT UMINUS
% token HIGHEST

%%

OrcfHe : proclist

ProcJisl . proclist instrdecl

| proclist opcodedecl!
| proclist globaldecl
| proclist templateded

Ulnull V

| error;
instrdecl :INSTR IDENT LP identiist RP midilag LC vardecls block RC
miditag : PRESET intjis|

| /*null V
ml list tintlist INTGR

| INTGR
opcodedecl :optype IDENT LP paramlist RP LC opvardeds block RC
globaldecl : GLOBAL LC globalblock RC
templateded: TEMPLATE LT identlist GT I with preset V

PRESET mapblock

LP identiist RP

MAP LC identhst RC

WITH LC mapblock RC LC

vardeds block RC

| TEMPLATE LT identiist GT I no preset V
LP identiist RP

MAP LC identiist RC

WITH LC mapblock RC LC

vardeds block RC

mapblock : mapblock COM LT terminaljist GT
| LT terminal list GT

1

terminal list . terminal_Hst COM terminal
| terminal

terminal ; IDENT
| const
| STRCONST

globalblock : globalblock globaldef
I Tnunt7

globaldef , rtparam
| varded
| routedef
| senddef
| seqdef:
rtparam :SRATEINTGR SEM
| KRATE INTGR SEM
|INCHANNELS INTGR SEM
| OUTCHANNELS INTGR SEM
| INTERP INTGR SEM
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rouledef

senddef
seqdef
block

statement

lvalue

identlist

paramlisl

vardecls

vardecl

opvardecls

opvardecl

paramdecl

namelist

name

slype

82

ROUTE LPIDENT COM identlist RP SEM

SEND LP IDENT SEM expdist SEM namelist RP SEM
SEQUENCE LP identlist RP SEM ;

block statement

r nullV

lvalue EO expr SEM

expr SEM

IF LP exprRP LC block RC

IF LP expr RP LC block RC ELSE LC block RC
WHILE LP expr RP LC block RC

INSTR IDENT LP exprlisilRP SEM
OUTPUT LP exprlisl RP SEM
SPATIALIZE LP exprlist RP SEM

OUTBUS LP IDENT COM exprlisl RP SEM
EXTEND LP exprRP SEM

TURNOFF SEM

RETURN LP expdistRP SEM

IDENT
IDENT LB expr RB

identlist COM IDENT
IDENT
r nullV

paramlisl COM paramdecl
paramdecl
rnull?7

vardecJs vardecl
[*null V

taglisl slype namelist SEM

Slype namelist SEM

tabledecl SEM

TABLEMAP IDENT LP identlist RP SEM

opvardecls opvardecl
r nullVvV

taglisl otype nametist SEM

otype namelist SEM

tabledecl SEM

TABLEMAP IDENT LP identlist RP SEM

otype name

namelist COM name
name

IDENT

IDENT LB INTGR RB

IDENT LB INCHANNELS RB
IDENT LB OUTCHANNELS RB

IVAR
KSIG
ASIG
TABLE
OPARRAY



otype :XSIG

| stype
tabledecl : TABLE IDENTLP IDENT COM exprstrlist RP
taglist :IMPORTS

|[EXPORTS

|IMPORTS EXPORTS
|EXPORTS IMPORTS

optype :AOPCODE
|[KOPCODE
| 'OPCODE
|OPCODE

expr ; IDENT
| const
| IDENT LB expr RB
| SASBF LP exprist RP
| IDENTLP exprist RP
| IDENT LB expr RB LP exprUstRP | expr O expr COL expr %prec O
j exprLEQ expr
| expr GEO expr
| expr NEQ expr
| expr EQEQ expr
| expr GT expr
| expr LT expr
| expr AND expr
| expr OR expr
| expr PLUS expr
| expr MINUS expr
| expr STAR expr
| expr SLASH expr
|NOTexpr %prec UNOT
| MINUS expr
| LP expr RP

exprisl : exprlist COM expr
| expr
r null7

exprstrlist , exprstrlist COM expr
| exprstrlist COM STRCONST
|ISTRCONST
lexpr;

const :INTGR |[NUMBER
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MpunoxeHune I
(cnpaBoy4HoOE)

HenocpencTBeHHO coefuHeHHbl i MIDI
1 ynpaBneHume MUKPOOHOM opkecTpa

1 BeegeHune

JXuBoe ynpaBssieHne MID| opkecTpa MoO3BO/SET UCNO/b30BaTh B peasibHOM BPEMEHU CTPYKTYpUpOBaHHOE ayauo
yCTpOVICTBO Aexofepa B KayecTBe My3blKaslbHOro MHCTPYMEHTa B CUTyauusx € 3anucbio UaM BocnpoussegeHunem. Kade-
CTBO 3BYyKa U rMbKoCTb CTPYKTYpUpOBaHHbIX ayano NHCTPYMEHTOB yny4llaeTCAa No CpaBHEHUIO C CbVIKCVIpOBaHHbIMVI anna-
paTHbIMW CUHTE3aTopaMu, UCNOJib3yeMble B TakKMX CUTyauusx.

2 Metoabl gna M/0/-koHTponnepa

MockonbKy thopmaT notoka 6uToB MIDI nogobeH ynpasnswouweid nudopmauyun MIDI, creHeprpoBaHHON XUBbIM
MID| yCTPOACTBOM (3TO TOYHO MHKaNCynupyeT 6aiiTbl AaHHbIX, CTEHEPUPOBaHHbIe TakuM YCTPOKCTBOM B MPEG-/1 YCTpOIAi-
CTBe [0CTyna), TO He JO/MHKHO 6biTb AOCTYNa K CTPYKTYPUPOBaHHOMY ayAuno Aekofdepy ANS BK/IYEHNUS ynpaBieHns opke-
CTPOM TakMmu yctpoiicTBamu. [Jo/MKHO GblTb BbIMOSIHEHO COeAWHEHNE MeXAy BBOAOM MIDI| TepMmuHana v BBOAOM nna-
HMPOBLYMKA. Tak 4TOObl CO6LITUA C METKO BpeMeHu OT BBOAA MID| 6binn nepegaHbl HENOCPEACTBEHHO K NIaHNPOBLLVKY.

PekomeHAaytoTCs cnefylowime mMeToabl:

BBoj MIDI He Ao/mkeH 6biTb Npeobpa3oBaH B CTPYKTYPUPOBaHHbIW ayAno N0TOK 6UTOB, U [O/KEH reHepupoBaTtb
COObLITUA HenocpeACTBEHHO B M/IAHUPOBLLVKE.

NMo6oe paspelleHne Ha CoObITUA, CreHepMpoBaHHble C XuBbl»/ OBYCTPOCTBOM, He AO/MKHO ObiTb 0hopMaEHO
B nopsfke, npeAnucaHHoM rnobanbHbeIMU NpasuiaMn ynopsgoyMBaHus. VIHCTaHUMpOBaHMe MpUMevaHus U nepsbli k
LK ANA MHCTPYMEHTOB A0/KHbI ObITb BbINO/IHEHbI B TeKyLlel nepejaye opkecTpa, kak MOXHO CKkopee, Mocne Toro, Kak
OHW NOJy4alTCA OPKECTPOM. Ha BTOPOW k LMKIEe OHWM NPOXOAAT Yepe3 WHCTPYMEHT U OH HauuHaeT obpabaTbiBaTb UX
COrnacHo rnobanbHbIM MpasunaM ynopsgounsanus. 3ajgepxka Mexay BpeMeHem WHULMMPOBAHWUA XWBbIM WUCMOMHUTE-
NleM 1 BpeMeHeM MepBoro k Lukia, B KOTOPOe 3BYK SBASAETCA CAbIWWMbIM, [O/KHO 6bITb He 6onblue 5 mc.

XuBble cobbITMA MIDI He AO/HKHbI NOABEPrHYTHCA ynpaB/ieHUo TeMNOM opkecTpa.

XKunBble cobbiTMA MIDI f0/MKHbI 6bITb 06paboTaHbl OPKECTPOM, Kak nboe apyroe cobbiTue MIDI. MoTokoBas
nepejavya nNpou3BOANTENIBHOCTU W XWUBOTO BbICTYM/IEHUSA AO/KHbI ObiTb OJHOBPEMEHHbI.

Ecnm MIDI ycTpoiicTBa MHOTOKPaTHO COeAMHSATCS C O4HUM U TeM Xe TepMUHanoMm, To Hymepauus kaHana [osx-
Ha 6bITb Takol, 4To6bl HOMEp "MIDI channel 1* OT ycTpoiicTBa A oTAMYancsa oT Homepa “MIDI channel [ OT ycTpoiicTea B.
C 3TOli Lenbio KaxaoMy MIDI-yCTPOCTBY NpucBavBalTCAa HOMep B BO3pacTalolleil MOHOTOHHOW nocnefoBaTelbHOCTY.
3HauyeHveM channel 41 onpefeneHHOro XnBoro cobbiTus MIDI byaeT:

channel = live MIDI event channell + (device number * 16).

HauanbHbIi HOMep ycTpoicTBa A0/KEH ObiTh BbibpaH Tak, 4TOObl MPUCBOEHHbIE 3HAYeHWA channel COObITUA
MIDI, He KOH(p/IMKTOBANN C NPUCBOEHHLIMW 3HAYEHUAMU channel, cOBbITUA TkA_Me .

.3 MeTtoabl 4Ns XMBOTO MUKpOhoHa

AyanofaHHble, NoMyYeHHble MUKPO(OHOM, NOMELLATCSA B CMeuuanbHyl WUHY input®bus. MO KOTOPOW OHW OT-
npasnsalTCA APYrMM WHCTPYMeHTam Ans o6paboTtku.

PekomeHgyloTCA cneaylolmne mMeToabl:

OnpegensieTca cneuunanbHas WKHA input_bus. Y 3TOW LWMWHbI €CTb YMC/IO KaHA/I0B, ONpefesneHHbIX inchannels
rnobanbHbIM nNapameTpoM. Ecnun inchannels rno6anbHblli napaMeTp He onpejesieH, TO 3Ta WKWHa He MOXeT MCMNOoMb30-
BaTbCA.

B Hauyane kaxpgoro uukna ynpaBfeHus BBOJ MUKpPOOHa BblOMpaeTcsa Ha 4YacToTe AWCKpeTusauuu opkectpa u
nomeLLaeTcs B cneuuasnbHyo WWHY input_bus. Ecnn kaHanos BBoga MUKPOgOHa 60/blue, YeM KaHanoB Ha input_bus. TO
MCMO/b3YITCA TOMbKO MepBble kaHasbl, a ocTajibHble oTbpacbiBaloTCA. Ecnvm kaHanoB BBOAA MWKPOChOHA MeHblue, TO
"[ONONHUTE bHbIE' KaHasbl input_bus ycTaHaBnuBalTCA B 3HayeHne 0. ECny HET HMKAKOro coefMHEHHOro MMKpodoHa,
TO BCE KaHanbl inpul_bus ycTaHaBnvusalTCA B 3HavyeHune 0.

hpul_bus obpabaTtbiBaeTcs, kak nwbaa gpyras LuvHa 8 opkecTtpe.
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