SOFTWARE Linux

_k

- A T I
: (Ll

LI

MHoronoTouHbIlt 3BYK B Linux

Xopouwiero 3ByKa
NOMKHO OblTb MHOIO

CoBpeMeHHbI KOMMbIOTEP TPYAHO NpeacTaBUTL cebe 6e3 3ByKOBOO
conpoBOXaeHUs. Yenosek, CUaALMUA Nepes MOHUTOPOM C HayLWHUKA-
MW Ha rosioBe, — NPUBbLIYHAA KAPTUHA B NOOGOM oduce, a nanoyka ¢
MP3 npucyTcTByeT NoYTM Ha 060 MawmnHe. I abContoTHO HEBAXHO,
Kakas onepaLuOoHHas cUCTeMa YCTaHOB/EHA Ha MawunHe — Windows
unu Linux, — My3blKa NPOLO/IKAET 3ByYaTh.

inux, 4To 6bl HU rOBOPUAN NpUBEP- CumnTombl: ecnu urpaet XMMS, To npu 3a-
XeHubl npogykumun Microsoft, naet rpy3ke HekoTopbix cTpaHul, B Netscape u
HWUYYTb HU MEHbILINE BO3MOXHOCTH Mozilla nocnenHue 3aBucatot, He ycnes oT-
ANA BOCNpou3BeAeHua 3ByKa. llpocTto 310 peHfepuTb CTPaHULLYy U BUCAT, NOKa He Ha-
Apyras onepauuoHHas CUCTEMA CO CBOe Op-  XMelb kKHonKy «Ctony» B XMMS. Mocne Ha-
raHu3aumeit, m0O3TOMy 1 BO3HWUKAIOT Y NOJb- )atus kHonok B XMMS Bce cHoBa paboTaeTt
30BaTens BONPOCH], BPOAE Takux (coxpaHe- A0 cnefylolen KHaBOPOUYEHHOM» CTPAHUYKK.
Hbl opdorpatus 1 NyHKTyaLus opuruHana): YTo penatb?»
«C HeKoTOpbIX NOp CTPajat OT HEBO3MOXHO- «/lBe nporpamMmbl noapanuch 3a 3ByK. M3 ko-
A CHMMOK pa6o4ero crosia KoMMnbloTe- 6 . K
pa B MOMEHT NPOUrpbIBaHNS He- CTU OHOBPEMEHHO CAyLaTb My3bIKYy 1 6po- JIOHOK HeceTcs NPOTUBHBINA NUCK. ... Kak npe-
CKOJIbKUX ayANONOTOKOB AnTb no CeTu, 4TO CUNBLHO yrHeTaer. KpaTuTb 6e306pa3sne? N pazbnokmnposarth 3ByK.» »
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Bonpochl 371 B3ATbl U3 KOH(epeH LUK
mandrake-russian@altlinux.ru, u Ha HuX, a
TaKe Ha fpyrue nofoGHbIE BONPOCH A U
nocTapakch OTBETUTD.

B nto6oit MHOro3agauHol cpepe cyuiecT-
BYeT HEOOXOANMOCTb KaK-TO pa3fensTb pe-
CYpCbl MeXAY BCEMU XKeNatlWmnmn 3Tu pe-
CypcChl MCNONb30BaTh. B 3TOM CTaThe peyb
noiifet o cnocobax pas3feneHns pecypcos
3BYyKOBOI cuctembl. Camoe npocToe, 4To
MOYHO 6bl0 Obl NPUAYMATh ANs pa3feneHns
J0CTyNa K 3ByKOBOIi KapTe, — 3T0 N0O3BO-
JINTb TONbKO OAHOM NMporpamme 3axBaTuThb
AOCTYN, @ BCEM OCTaJbHbIM MPeTeHAEeHTaM
€o00wWmTh, 4TO pecypc 3aHAT. Kak Tonbko
3BYKOBas KapTa 0CBOGOAUTCS, ee MOXHO by-
JeT OTAaTb APYroMy npoleccy 1 T. A.

B Mupe unix-cucrem Bce fenaerca yepes
taiinbl, 1 [OCTYN K 3BYKOBOII KapTe He UC-
KntouyeHue. MNpolecc-npeTeHAeHT OTKpbIBaeT
taiin /dev/dsp u nubo nonyyaer ero gec-
KpUNTOp, NOC/E Yero MOXeT C HUM paboTarts,
nmbo cooTBeTCTBYlOWYIO OWKGKY. EcTecT-
BEHHO, YTO MOKa NEepBbI NPOLECC He 3aKpo-
eT (haiin — 3ByKOBOE YCTPOWUCTBO, HUKTO
APYroii HUYero co 3ByKOM CeNnatb He cMo-
xeT. Takoil pexum obecneynsaer 6a3oBas
3BykoBas cuctema 0SS/Free.

OTKpbITas 3ByKOBas cucteMa — 370 Habop
Moaynei Ans fApa, KoTopble HenmocpeacT-
BEHHO 00eCneynBaloT 4OCTyN U3 NPOrpamMM K
pecypcam 3BYKOBOI KapThl. na atoro B 0SS
CYILeCTBYET HECKONbKO CTaHAapTHbIX dai-
JI0B-YCTPONCTB, TAKNX KakK:

/dev/dsp

/dev/mixer

/dev/midi

Kak HeTpynHo gorajatbcs U3 umeH taii-

7108, BBOA/BbIBOJ OCYLLECTBAAETCA Yepes yc-
TpoiicTBo /dev/dsp, MUKLeEp AOCTYNEH ye-
pe3 /dev/mixer, a cuHTe3aTOp Yepes
/dev/midi. Ons npocTeitwero nponrpsiBa-
Husa daina (filename) gocratoyHo npocroi
KOMaHpbl:

$cat filename.test > /dev/dsp

Takum 06pa3om, MOXHO NPOC/yLWaTh BCE
4TO yrofiHo. Hanpumep, oLeHUTb CTeneHb Cxka-
s daiina Ha cnyx. Kak n3secTHo, xopolwo
cxatblit pain npegcrasnser coboi cyyait-
Hy'0 NOCNeA0BaTENbHOCTb 1, 3HAYMT, 3ByYaTh
OyneT, KaK TeNeBn30p No HoYaM, KOTAa 3aKaH-
uuBatoTcs Tenenepepayu. Eue ogHo passne-
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Pa6oTta rpaduyecko-
ro pepakrtopa npo-

Ew_slement

BEE_SOUICE

faueue_play_awdig]
T reft

friresd_piay_sudio

[Fay_sudio

fread_play_viden

XOXAEHUA U CUH-
XPOHU3aL MU BUJEO U
ayAUOrNoOTOKOB U3
mMoaynen-exoaoB (Ko-
AEKOB WIU ApaiiBe-
pOB YCTPOMCTB TUNA
ALSA) yepe3 punbt-
LT pbl U Npeo6Gpa3oBa-
TeNu Ha BbIXOAHbIE
moaynu (aRts, esd,

0SS, ALSA, video
2 etc)

YeHWe UCTUHHOTO INHYKCOMAR — NpOCAyLWM-
BaHuWe (haitna co cBexecoOpaHHbIM ALPOM.

CywecrtsyeT 1 6onee «NpofBUHYTAA»
Bepcua 0SS. Ee oTnnyaloT Hanuume TexHnye-
CKOWl NofAepXKY, bonee cBexue apaiBepbl
... KOMMEpYecKuit cTaTyc.

AnbtepHatuson gna 0SS cnyxut ALSA. 3ot
NPOEKT NOABMUICA NO3Xe U NOCTaBUA CBOE
Lenbio co3aatb 6onee NPorpeccuUBHyIo Mo-
AyNbHYI0 3ByKOBYI0 nogcuctemy B Linux ¢
NnoLAEPXKKON MHOTOMOTOYHOCTH. XOpOLEen HO-
BOCTbIO ABNAETCA ouLManbHOe BKIOYeH e
3TOro NpoekTa B AAPO Bepcum 2.5.x. Mogynu
BNA Afep Bepcuin 2.2.x U 2.4.X UMeITCA Ha
caiiTe pa3paboTyMKOB, a TAKXKE B LWIMPOKO pac-
NpPOCTPAHEHHbIX AUCTPUOYTUBAX.

Moaynu ALSA NOAHOCTbIO COBMECTUMBI C
0SS. Kpome T0r0, B JONOIHEHWE K YCTPOIACTBAM
0SS co3paloTca anbTepHaTUBHbIE YCTPOIACTBA
AN pacliMpeHHON MOAAEPKKM 3BYKOBbIX KapT.
Takue hannbl-ycTPONCTBA CO3AANTCA LA KaXK-
[Or0 KaHana Kax/oi 3ByKOBO KapTbl Ha BOC-
npov3BefeHune 1 Ha 3anuck. Ecnu B KomnbioTe-
pe yCTaHOBNIEHO HECKOJIbKO 3BYKOBbIX KapT
WU 3BYKOBAs KapTa C HECKONbKUMM KaHanamu,
TO yXKe Ha 3TOM 3Tane MOXHO MOJyYNUTb MHOTO-
MOTOYHBI 3BYK. [[po6aema B TOM, 4TO flaneko
He BCe KapTbl MOAEPKMBAIOT TaK1e BO3MOX-
HocTu. Ckopee Hao60poT, 6ONLLIMHCTBO Hefo-

POTUX KapT COAEPKAT TONbKO OAWH KaHas Ha
BOCMPOW3BEfieHNe U OfMH Ha 3anuch.

NTak, Bbl NblITaeTecb NpoOUTpaTh fBa 3BY-
KOBbIX MOTOKA NapannenbHo u 06HapyxuBa-
€Te, YTO 3BYYMT TONbKO NepBblil NOTOK. BTo-
POl XJeT, NoKa nepeblil 0CBOOOAUT 3BYKO-
BOE YCTPOICTBO, M TONbKO TOTAA HAauMHaeTcs
ero BocnponseeaeHue. NocmoTpes B
/proc/asound/pcm, Bbl y6exagaerecs, 4to y
BaC TOJIbKO OfLHO YCTPOIICTBO, 1 06 annapar-
HOM MHOTOMOTOYHOM 3BYKE MOXHO 3abbITh
[0 oyepepHoro anrpeiga. Yto fenatb?

CneumanbHO ANA TaKMX CyyYaeB CyLeCT-
BYET BTOPOi1 3WWeNOH — CepBepbl 3ByKa
(sound server). CepBep 3ByKa ejUHONNYHO
3axBaTblBaeT 3ByKOBOE YCTPOWNCTBO, Npeana-
ras BCEM OCTa/ibHbIM PAabOTaTh Yepes Hero.
MpuHMMas ckonb yrogHo Gonbluoe Konnuye-
CTBO 3BYKOBbIX MOTOKOB, CEPBEP CMelMNBAET
UX B peasbHOM BPEMEHU U TONbKO TOTAA Mo-
cblnaeT Ha 3ByKoBYlO kapTy. COOTBETCTBEH-
HO 0OMMKEHHbIX HET, BCE AOBOJNbHbI.

Mpn TakoM NOLXOAE €CTb KaK MUHUMYM
JBe TPYAHOCTU: BCE NPOrpamMMbl, KOTOPbIM
€CTb YTO CKa3aTb, LOMKHbI YMeTb 06WaThCs ¢
TaKUM CEpPBEPOM, U KOMMbIOTEP AOMKEH
6bITb 4OCTATOYHO MOLHBIM, YTOOLI ycNeBaTh
CMelWnBaTb 3BYKOBbIE MOTOKN C NPUEMEMbI-
MU 3afepxkamu. Kak o6bI4HO, B Linux ectb
He Of\MH, a Cpa3y ABa CU/bHbIX NPEACTABU-
TeNs LAHHOrO KNacca Nporpamm.

@ (Soraen Bbi6op Mmoayne Bbl-
:" /KOBLID MDAYTH B """".'..:;.'.I! DebexreIOBMME MDAy EMWM y Ok ey " Boja 4yepes3 aRts B
Moay i BRORE HacTpoWKax nneine-
pa XMMS
|Mnaynn BEOOA
CD NpORrpbiBaTens 1.2/ (IDCOaUdD s0]
BPaTOp 3DYKOB
W 5
urpsIBaTent Varbis Player 127 |libvomis so)
MpoArpsIgaTens Wave 1.2.7  [litvay so]
Mpowrpeigatens giainog cin ld Sofware 127 Jibidcin so)
| Hactponwa, ] [ O nporpaqme |
rMoayamn Beloda——
l ARt Driver 04 [libartsoul so]
[ Hacrpoika | [ 0 nporpamme |
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/dev/snd/pcmCxDyC — 3ByKoBOW KaHan N2 y 3ByKOBOM KapTbl N2X Ha 3anucb
/dev/snd/pcmCxDyC — 3ByKoBOW KaHan N2 y 3ByKOoBOM KapTbl N°X Ha Bocnpou3BeneHue
/dev/snd/midiCxDy — kaHan cekBeHcopa N2 y Ha KapTe N2 x

/dev/snd/controlCx — ynpaBneH1e 3ByKOBOW KapToWn

/dev/snd/hwCxDy — nHdopmauus o cocTosHMM KaHana N2 3BYKOBOM KapTbl X
/proc/asound/cardx — AupeKTopus ¢ nHdopmavrmen o Kapte N2 x

/proc/asound/dev — /dev/snd ccbinaetcs Ha 3Ty AUPEKTOPUIO

/proc/asound/seq — AUPEKTOPUS C MHPOPMAaLMEN MO AOCTYMHbIM CEKBEHCOPaM
/proc/asound/cards — CNUCOK 3BYKOBbIX KapT

/proc/asound/devices — CNUCOK 3BYKOBbIX YCTPOWMCTB

/proc/asound/oss-devices — CNUCOK 3BYKOBbIX ycTponcte 0SS

/proc/asound/sndstat — o6beanHeHHaa cnpaBKa Mo UMEKLWMMCS 3BYKOBbIM pecypcam

EsounD
BecbMa pacnpocTpaHeHHbIil cepBep, N03BO-
NAIOWNIA CMELWMBATb 3BYKOBbIE NOTOKU He
TOJIbKO OT IOKANbHbIX MPOLECCOB, HO U NPU-
xogawme no Cetu. Apnsaercs cTaHpapTom fe-
(haKTo BO MHOTUX AUCTPUOYTUBAX NMPU OTCYT-
cteun cpepbl KDE.

YcraHoska EsounD He npepcTasnset coboit
HUYEro CIOXHOrO:

#apt-get install esound

Mocne 3T0ro NporpamMMmoit yxKe MOXHO
nosb30BaTbcs. [JOCTaTOYHO YKa3aTh B HACT-
pOIKax MCMONb3yeMbIX MPOrpaMM B KayecTse
uHTepdeiica BbiBoga — ESD.

[ins Tex nporpamm, KOTOpbIe He yMeloT pa-
6oTatb yepe3s ESD, npunaceHa ocobas ytunuta
esdcat, KoTopas no3BonsieT nepeHanpaBuUTh
06bIYHbII BBIBOA M3 NPOrpamMMbl Ha BxoA esd.

Mocne 3TOro TOT e NpUMep C BbIBOJOM Ye-
pe3 cTaHAapTHbIN uHTepdeiic 0SS MoXxHO npe-
o6pasoBartb 415 BbIBOAA yepe3 esd Takum 06-
pasom:

$cat filename.test | esdcat

3anycTuB Ha UCMONHEHWe Cpasy HECKONbKO
TaKUX KOMaHA, HETPYAHO y6e[UTLCS, YTO Te-
nepb OHW [PYT APYTY HE MeWaloT, UrPatoT 0f-
HOBPEMEHHO 1 CO3AAI0T PEAKOCTHYI0 Kakoho-
HUI0.

aRts

Ecnu B cpepe Gnome NpMHATO N0Nb30BaTbCSA
gemorom EsounD, To B KDE npuxuncs analog
Realtime synthesizer (aRts). 06nagas aHano-
TMYHBIMU XapaKTEPUCTUKAMM U BO3MOXKHOCTA-
My, aRts TakKe «cagnuTCAa» Ha 3ByKOBOE YCT-
pOWCTBO M NPUHUMAET 3BYKOBbIE MOTOKM OT
CBOMX KNnneHTOB. Tak e, kak u EsounD, aRts
CrocobeH NPMHUMATb 3BYKOBbIE MOTOKN He
TOJIbKO OT JIOKaNbHbIX KIMEHTOB, Ho 1 no CeTu.
[lna nporpamm, He 3HaKOLWMX NPO CYLLECTBOBA-
Hue aRts, ecTb aHanornyHas yTunuta nog Ha-
3BaHuem artscat. Ee ucnonb3osanue abconiot-
HO TaKoe Xe, Kak 1 esdcat:

$cat filename.test | artscat
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CTpyKTypHasa cxemMa MMUKLIEPOB peanu3auuu cpeactBamu ALSA
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BonbWwuHCTBO pa3BUTLIX MyNbTUMEANAHBIX
nporpamm, Takux, kak XMMS, mpg123,
09g123 1 ap., cnocobHbl Hanpsmyto pabo-
1atb u ¢ EsounD, u ¢ aRts. Takum o6pasom,
BbIOOP KOHKPETHOTO CepBepa 3aBUCUT OT
npucTpactuit nons3osarens. Ecnu ocHosHOM
cpepnon ansetca KDE, To umeet cmbicn ocTa-
HOBMTbCA Ha aRts, KOTOPbI MOXHO B TaKOM
cnyyae KOHGUTypMpoBaTh Yepe3 HaCTPOKM
KDE. Ecnu xe Bbl npegnoyntaete Gnome, T0
Kyna 6onee ymectHbiM Gyaet EsounD.

Bce, 4To GbI10 ONMCAHO BbIlLE, NPUMEHSAIOCH
TONbKO 15 TOTO, YTOBLI JOOUTLCA OAHOBPE-
MEHHOTO BOCMPON3BEAEHUS HECKObKUX 3BY-
KoBbIX NOTOKOB. OAHAKO ANs MOSHOLEHHOTO
MHOFOMOTOYHOrO 3BYKa 3TOr0 ABHO Maro.

Heo6x0A1M0 TOYHO CUHXPOHMU3MPOBATH NO-
TOKM MeXay coboii, MeTb pasBuTble CPeacTBa
ANs AeKOLMPOBaHUA 3BYKa (KOAEKM) U npume-
HeHus hunbTpoB. Bce BO3MOXKHOCTM BOMKHBI
6bITb OMHAKOBO NIETKO JOCTYMHbI U paboTaTh
B peXXMMe peanbHoro BpemMeHu. Mpu Hanuyuu
annapaTHo NOAAEPXKM TON UAN UHOMN YHK-
LMW 3Ta annapaTHas NoAAepIKKa [OKHA UC-
noib30BaTbCs B MOJIHON Mepe, @ Npu OTCYTCT-
BUM IMYNUPOBATLCA NporpamMmmHo. Heobxoam-
MO MMETb BO3MOXHOCTb CO3AaBaTb BbICOKO-
NPON3BOANUTENbHbBIE KOHBEEPbl U3 KOJEKOB U
(UNLTPOB C BO3MOXHOCTBIO UX B3AUMHOW CUH-
XpoHu3auuu. Cuctema JoMKHa Nerko v npo-
3payHO 41l NPUNOXKEHNA-KNMEHTOB paclun-
PATbCA 3@ CYET NNarMHoB. Bo3MoXHO /in Ta-
koe? [la, 0 yem 1 OyAeT CKa3aHo HuxKe.

GStreamer

GStreamer — 3T0 BbICOKONPOW3BOAUTENbHASA
KOMMOHeHTHas 6161MoTeKa, COCTOAWAn U3 He-
60/1bLUOI OCHOBHOI 6UBNMOTEKM M Habopa
nnarMHoB. YacTb nnarmMHoB — 3TO KOJeKM, OT-
BeyvaloLyMe 3a KOANPOBaHWE W LeKO[MpPOBaHME
MynsTUMeaua (ayano u BUAEOMOTOKOB), YacTb
— 370 uNbTPbI, peanusyolme hyHKLUK npe-
06pa3oBaHus NoToKoB (MUKWepsl, 3hdeKT-re-
HepaTopbl, HENMHENHbI MOHTaX U T. A.).

Ha MOMeHT HanucaHus cTaTbu Ha caiite
pa3paboTunkos GStremer 6bina 4OCTYNHa Bep-
cus 3.3. MNpoekT 6bicTpo pasBuBaetcs. Mpak-
TUYECKW NONHOCTbIO CO3AaHbl U MPOTECTUPO-
BaHbl OCHOBHbIE (COre) KOMMOHEHTbI CPefbl,
60MbIWMHCTBO ay[1o- U BUAEONNArMHOB. Bbi-
XOAAT NPUNOKEHNSA C NOAAEPXKKoi GStreamer.
MUNOTHBIM NPUNOXEHUEM-KITUEHTOM OKpYKe-
Hus GStreamer cTan mynsTUMeaMa-neiep
gstmediaplay.
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MHOTOMOTOYHBLMA 3BYK B Linux

Wcnonb3oBatb 6ubnuoteku GStreamer Tak
e NpocTo, Kak cobupats KOHCTpyKTOp Lego.
[ns o6neryeHuns 3Toii u 6e3 TOro NPOCTOA
3ajayn pa3paboTunku npegnaraioT BU3yanb-
Hblll pegakTop Gsteditor.

B 3TOM pefiakTope MOXHO B CaMOM Ha-
rALRHOM BUAE NOCTPOUTbL CBOIO LLenoyKy Ans
06paboTkyn 3ByKOBOro nNoToka. Llenouka Ha-
YMHAEeTCA C UCTOYHMKA 3BYKa (daiin, ayano-
BXO[, NCEBAOYCTPOICTBO), JANE€E BCTABASEM
Jekofep Toro opmara 3ByKOBOro NoToKa, B
KOTOPOM OH MOCTYNaeT Ha BXOZ, NpUKNagbl-
BaeM HeobOX0AMMbIE QPUALTPbI U CUHXPOHU3A-
LMI0 C APYrUMU MOTOKAMMU U Yepe3 KOJEK Bbl-
BOZAMM Ha BbIXOLHOE YCTPOICTBO UK B
taiin. Mpu o6paboTke 3ByKa pa3paboTynku
PEKOMEHAYIOT N0JIb30BATHCSA BO3MOXKHOCTSA-
MU KOMTMOHEHTHO MoAenn 06paboTku 3ByKa
LADSPA.

NMepcneKTuBbl

C BbIXO,OM TAKUX MHCTPYMEHTOB /15 pa3pa-
60TKM, Kak GStreamer n LADSPA, co3paHue
NPUNOKEHNI, AKTUBHO UCMONb3YIOLUX MHO-

rOMOTOYHbIN 3BYK, CTaN0 JE€IOM He TONIbKO
BO3MOXHbIM, HO U OTHOCUTENIbHO HECNIOXHbIM
ANs nofei, koTopble pa3bupatoTcsa B Npo-
rpaMMUpOBaHNU.

[lo cero gHs nog Linux Gbin0 HanucaHo
He TaK MHOTO Nporpamm noay- u npodeccuo-
HaNbHOrO KauyecTBa ANs Co3AaHus u obpa-
GOTKM My3blKaNbHbIX KOMMNO3WLNIA, OAHAKO
Tenepb eCTb HAAEXAA, YTO NONIOXKEHMUE B CKO-
pOM BPEMEHM UCMPABUTCA U B KAYeCTBE Npo-
BOMKEHNA ITON MHTEPECHOW TeMbl MOXHO
GyaeT npefcTaBuTb Lenblii 0630p 60nblwoii
Cepuu BbICOKOKAYECTBEHHBIX NPUOXEHUH,
MCNOJb3YIOLLNX BCE BO3MOXHOCTH 06paboT-
KU MyNbTUMELMIHbIX JaHHBIX B Linux.

BHywWaeT onTMMU3M U TO, 4TO MHOTUe
npoeKThl B 061acT paboThl ¢ MynbTUMELUI-
HbIMW BAHHBIMU ABNAIOTCSA MEXAYHAPOLHBIMY,
W Ha[, HUMU TPYAATCA Lieible KOMaHAbl SHTY3K-
acToB. Mo3tomy Gyaem HafeaTbCs, 4TO BONPO-
Cbl, 3a[1aBaeMble B KOH(hepeHuusx, Hanogobue
TeX, YTO f NPUBOAMA B HaYane CTaTbu, CKOPO
oTnagyT camu co6omn.

= = = Anexcen Jlo6umos

NPOrPAMMbI O6PABOTKU 3BYKA

Han6onee 13BECTHbIV NPOEKT, pa3BMUBaIOLLMIACH CUNaMK
MeXayHapo/HOW KOMaH/bl 3HTYy3MacToB pa3paGoTYUKOB,
ABNAOWMICA B JAHHbIA MOMEHT CTaHAAPTOM Ae-haKTo noa-
CUCTEMbI 3BYKa B Linux

Pa3pabotynK: MexayHapoaHblit NPOeKT
http://www.opensound.com

YcnoBusa pacnpoctpaHenus: freeware
JNnueHsusi: GPL

Pa3wmep auctpubytusa: 1,5 Mbant

ANbTEPHATUBHBIA BapuaHT NoACUCTEMbI 3BYKa B Linux, BO
MHOrom He yCTyI'IaIOLI.LMﬂ Nno CBOUM XapaKTepUCTUKam
cucteme 0SS/Free.

Pa3pa6otymk: SUSE Linux
http://www.alsa-project.org
YcnoBusi pacnpoctpaHeHus: freeware
Nnuensusa: GPL

Pa3wvep auctpubytusa: 2 Moant

Mporpamma, o6ecneynBaiollas 0OHOBPEMEHHOE BOCNPOU3-
BeaeHne 1 (M}'IM) 3arnncb HECKOJIbKUX 3BYKOBbIX MOTOKOB Ha
OIHO 3BYKOBOE YCTPOWCTBO.

Paspabotyunk: Ricdude
www.tux.org/~ricdude

Yenosusa pacnpoctpaHenus: freeware
NuueHsus: GPL

Pasmep auctpubytnsa: 210 Kbant

[l0CTaTO4YHO UHTEPECHas U GYHKLMOHaNbHAs nporpamma
ANA CMeWwnBaHna n OGPGGOTKM 3BYKOBbIX MOTOKOB C Mo-
cnegyrouum nx BbIBOAOM Ha OAHO 3BYKOBOE yCTpOﬂCTBO.

PaspaboTunk: MexayHapoaHbIN NMPOeKT
www.arts-project.org

YcnoBusi pacnpoctpaHeHus: freeware
JNnueHsus: GPL

Pa3wvep anctpubytusa: 1,9 Mbant

Ha6op KOMMOHEHT AN 06ecneyeHnst LWMPOKOro Kpyra Mysb-
TUMeAUiHbIX 3a4a4. BO3MOXHOCTM NporpamMmbl He
0OrpaHU4MBaloTCA BLIBOAOM 1 06pabOTKON MHOMOMOTOYHOIO
3BYyKa, @ ABNSIOTCA TOJbKO MX YaCTblO.

Pa3pa6oTynK: MexayHapoaHbIi NPOEKT
www.gstreamer.net

Ycnosus pacnpoctpaHenus: freeware
Pa3wvep auctpubytusa: 3,1 MGaiT

O6beauHeHHbIW KaTtanor «[lpecca Poccumn»,

UHAeKc 44077

2

Kto xoueT 3Harb, untaer CHIP

uHaeKc 80978

Katanor «fasetsbl, }XypHanbl» AreHTcTBa «Pocneyartb»,

M 10 H b 2 0 0 2



