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Dmom dokymenm onucvisaem noooepicky 38yka 6 Linux. [lepeuucnsiomces nodoepacugaemvie 36YK06bie
yempouicmea, Onuchl8aemcst Kak HACmpoumy 0paileepa u 0aromcest Omeemyl Ha Yacmo 3a0a8aemvle GONPOChL.
OcHognas yenb -- NOMOYb HOBbIM NOb308AMENSIM U YMEeHbUUMb 00bem mpaghuxa 6 epynnax nosocmeti Usenet u
CRUCKAX PACCLLIKU.

HpnMeqal-me nepeBouYnKa: [IInute MHE THO0OKLIE KOMMCHTApUHX U 3aMCUaHUs, JaKE HEOOJIBIIINE.

1. BBenenue

9to Linux Sound HOWTO. On npenHa3aadeH Kak KpaTkoe pyKOBOJCTBO Jienatoriee 0030p BCEro, YT0 HEOOXOAUMO
3HaTh [UIsl yCTAHOBKH M HACTPOWKH MOAIEPXKKH 3ByKa B Linux. [IpuBOasTCS OTBETHI Ha 4aCTO 3a1aBacMbIe BOIIPOCHI
(FAQ) u ccpuiku Ha Ipyrue HHOOPMAMOHHBIE PECYPCHI OTHOCSIINECS K KOMITBIOTEPHOMY 3BYKY M MY3bIKE.

MaciuTalbl JOKyMeHTa OrpaHH4YeHbI IPUMEHEHHEM 3BYKOBBIX KapT B Linux. CMOTpHUTe Ipyrue TOKYMEHTHI
nepedncieHHble B pasaerne Ceviikuy 1t 6omee o0meit nHpopManni 0 3ByKOBBIX KapTax, KOMIOBIOTEPHOM 3BYKE U
CO31aHUH MY3BIKH.

1.1 baarogapHocTu

BonbmmHCTBO 3TOI HHPOPMALMH MOTYYEHO U3 TOKYMEHTALMI UIYIICH C HCXOJHBIMH TEKCTAMHU 3BYKOBOTO
IpaiiBepa, HanncanHoro Hannu Savolainen ( hannu@opensound.com). Criacn6o Hannu, Alan Cox n MHOTEM
JPYTHM JIIO/IIM, KTO pa3paboTai 3ByKOBOH JipaiiBep [uis siapa Linux u pa3iuyHble yTHIUTHL.

Bbnarogapuocts nakery SGML Tools, 3TOT TOKYMEHT JAOCTYIICH B Pa3HbIX (POpMaTax, KOTOPbIE CTCHEPUPOBAHbI 13
001I1ero UCXoTHOTO (aiiia.

1.2 HoBble BepcHHU 3TOT0 J0KYMEHTA

Hogrle Bepcuu 3T0Oro JOKyMeHTa OyAyT NEPHOJUIECKH ITOChUIATHCS B TPYIITYy HOBOCTEH comp.os.linux.answers.
Onu Taxke OyIyT BRITPYXKAThCS Ha pa3HbIe aHOHUMHEIE ftp-cepBepa, KOTOpBIE CoAep KaT TaKyro HH(POPMALIHIO,

BKITIouas ftp://metalab.unc.edu/pub/Linux/docs/HOWTO/.

I'mneprexcroBas Bepcus storo u Apyrux Linux HOWTO noctynas! Ha MHOTHX WW W-cepBepax, BKIIodast
http://metalab.unc.edu/LDP/. BonpmmHCTBO MucTpuOyTHBOB Linux Ha KoMmakT auckax Bkmodaror HOWTO, gacto
B AMpeKTopuu /usr/doc, ¥ BB MOKETE KYIUTh Halle9aTaHHYIO KOO ¥ HEKOTOPBIX pacrpocTpanureneid. laoroa
JIOKYMEHTHI JOCTYITHBIE y TIPOJIaBIIOB KOMITAKT AUCKOB, ftp-cepBepax u B me4aTHOM (opMaTe SBISIFOTCS
ycrapeBIIMHA. Ecin ¢ 1aThl BBITyCKa 3TOr0 JOKyMEHTa MPOILIO OoJiee YeM MIeCTh MECALIEB, TOTIa CKOpee BCEro
HOBas KOIINS JOCTYITHA Ha Internet.
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Hoowcanyticma 3amemvme, 4mo uz-3a OUHAMUYECKol npupooul Internet, 6ce web- u fip-ccolaxu, nepeuuciennuvle 8
OaHHOM OOKYMeHme MO2YM UIMEHAMbCAL.

HepeBO}ILI JaHHOT'0 TOKYMCHTA JOCTYIHBI Ha HCCKOJIbKUX A3bIKaX:

Kuraiickom: http:/www.linux.org.tw/CLDP/Sound-HOWTO.html

O®panmysckom: http://www.freenix.org/unix/linux/HOWTO/

SImonckoMm: http://vebisu.ics.es.osaka-u.ac.jp/linux/

Kopetickom: http:/kldp.linux-kr.org/HOWTO/html/Sound/Sound-HOWTO.html

Pycckom: http://www.phtd.tpu.edu.ru/~ott/russian/linux/howto-rus/Sound-HOWTO.html

HWcnanckom: ftp:/ftp.insflug.org/es

BonbmHCTBO MepeBoioB toro u apyrux Linux HOWTO mMoryT Taxke HaiileHbl Ha

http://metalab.unc.edu/pub/Linux/docs/HOWTO/translations/ u
ftp://metalab.unc.edu/pub/Linux/docs/HOWTO/translations/.

Ecnu BB1 caeaacTe NMEPEBOJA 3TOro JOKyMCHTa Ha L[pyFOﬁ SA3BIK, z[aﬁTe MHC€ 3HAaTb U g BKIIIOYY CCBIJIKY Ha HET'O 3/1€Ch.

1.3 O0parHas cBs3b

51 HazeroCh, YTO ATOT JOKYMEHT OyJeT noje3eH A yutareneil. Ecimu Bel nMeeTe 1r00bIe IpeaioxKeHus,
WCTIPABJICHUS WIIM 3aMEUaHusl, TI0XKaIyHCTa IToChIaiTe X MHE tranter(@pobox.com, u st Oyay MBITaThCA BKIIOYUTH
UX B CIICAYIOLIYIO BEPCHIO.

51 Taxoke coryiaceH OTBe4aTh Ha 00IIMe BOMIPOCHI O 3BYKOBBIX Kaprax B Linux, HackoJbko s cMmory. J{o Toro, kak
c/IenaeTe 9To, MoXKajyiicta mpoynTaiTe BCl0 HHGOPMAIHMIO B TOM JIOKYMEHTE, U MOLLTUTE MHE JETATBHYIO
nHpopMaruio o npodneme. [Toxxanyiicta He cipamuBaiiTe MEHs 00 HCIOIH30BAHUH 3BYKOBBIX KapT B
OTIePANIMOHHBIX CUCTEMAaX OTIMYHBIX OT Linux.

ECHI/I BbI 0ny6JmeeTe 3TOT )IOKyMeHT Ha KOMIIAKT JUCKC WJIK B IICYAaTHOM BHUAC, NOJIXKHA 6I)ITI) }:[apCTBeHHaS[ KOIIHA.
Hanummire MHE U151 TOTydeHHs MOS0 TIOYTOBOTO ajipeca. TakKe CYMTAI0, 4TO HEOOXOIUMO CIIE/IaTh
noxkepTBoBaHue B aapec Linux Documentation Project mist moMoru B moamep>kke CBOOOTHON TOKYMEHTAITUH IS
Linux. Cesxutecs ¢ koopauHatopoM Linux HOWTO, Tim Bynum mailto:linux-howto@metalab.unc.edu, ams 6onee
JIeTaIbHOM HHPOPMAIHH.

1.4 IlotuTHKA pacnIpoCcTPpaHEHUS
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Agstopckue npasa (¢) 1995-1999, Jeff Tranter. DTOT JOKYMEHT MOXeET OBITh PACHPOCTPAHEH B TEPMHUHAX JIMLIEH3UU
LDP Ha http://metalab.unc.edu/LDP/COPYRIGHT .html.

2. TexH010TUs1 3BYKOBBIX KapT

OTOT pa3eln AaeT oueHb OETIIBIA 0030p 3ByKOBOH KOMIBIOTEPHOI TEXHOJIOTHH, IS TOTO, YTOOBI IOMOYB BaM
MOHSITH KOHIICIINHI UCIIOIb3YEMBbIC Jajiee B IOKYMEeHTe. Bbl JIOKHBI TPOYUTATh KHUTY O HU(BPOBOM 3BYKE HITU
UQpoBOit 00pabOTKE CUTHAIOB LTSI TOTYYICHUS OoJiee AeTabHONW HH(OPMAITHH.

3BYK 3TO aHAI02060€ CBOMCTBO; OH MOXKET IPUHUMATH JII000€ 3HAaUCHUE B OECKOHEYHOM psity. KoMmbioTeps!
SABIAIOTCS Yughposvimu; OHU MPEANOUUTAIOT PabOTATh C JUCKPETHHIMHU BEIMYMHAME. 3BYKOBBIE KapThl HCIIONB3YIOT
YCTPOHCTBO M3BECTHOE KaK AHanozoe0-L{ugposoii IIpeodbpazosamens (A/D nmm ADC nnu AL mns
npeoOpa3oBaHUs HANPSDKEHUH COOTBETCTBYIOIINX 3BYKOBBIM BOJTHAM B YHCIICHHBIC 3HAYCHHSI, KOTOPBIE MOTYT OBITH
coxpaHeHbI B mamsTd. [logoOHBIM 00pazom, L{ugposoii-Ananoeoswiii [lpeobpaszosamens (D/A nim DAC nm LAIT)
npeoOpa3yeT YUCIOBbIE 3HAUYCHHUS 00paTHO B aHAJIOIOBOE HAIIPSKEHHE, KOTOPOE B CBOIO OYepelb MOXKET YIPABIIATh
JMHAMHKOM, TIPOU3BOIS 3BYK.

[pouecc ananoroBo-nudpoBoro npeodpa3oBaHus, U3BECTHBIN KaK TUCKPETU3ALMS, IIPOU3BOJUT HEKOTOPYIO
onmoOKy. /IBa akTopa SBISIOTCS KIIOYEBBIMU B ONPEIETICHHH, KaK XOPOILIO JUCKPETHBIN CHUTHAII IPEACTABIISCT
opuruHal. Ckopocms OucKkpemusayuy -- 3T0 KOIMYECTBO TUCKPETU3ANNI JIeTIaeMbIX B €JMHHUILY BpeMEHH (OOBITHO
M3MEpSIETCsl B IMCKPETU3AMAX B ceKyHay win ['epriax). Huskas ckopocTh qucKkpeTH3aniy OyeT Ipou3BOIUTh
MeHee TOYHOE IIPE/ICTaBICHHE aHAJIOTOBOI'0 CUTHAIIA. Pasmep IuckpeTu3anuu -- 3To Anana3oH 3HaYeHUH
UCIIOJIb3YEMBIX [UISl IPEJICTAaBICHUS KaXKI0T0 IUCKpeTa, 00bIYHO U3MepsieTcs B Ourax. bonbimii pasmep auckpera --
Oyzer npon3BoaUTH O0JIee TOUHBIH OLM(POBAHHBINA CUTHAIL.

B GosbimHCTBE 3ByKOBBIX KapT UCIIONB3YIOT 8 Min 16-OMTHBIE TUCKPETHI IIPH CKOpOCTH uckpern3anuu ot 4000 1o
44000 muckpeTr3anuii B ceKyHIy. JuckpeTn3anus MOXeT ObITh OJJHOKaHAILHON (MOHO) WM ABYXKaHATEHON
(cTepeo).

FM cunme3s 310 cTapas TEXHOIOTHS JUIs cO3AaHus 3Byka. OH OCHOBAaH Ha OOBETMHEHNH PAa3IMYHbBIX BOJIHOBBIX
(hopm (HanpuMep CHHYCOMIATBHOH, TPEYTOJIbHOM, KBagpaTHOH). FM cuHTE3 mpore a1 peann3aiyy Ha
obopynoBanuu ¢ LIAII, Ho Gonee TpyaHBIN B IporpamMMax U MeHee THOKMit. MHOTO 3BYKOBBIX KapTax
obecnieunBatoT FM cunTe3 1t 00paTHON COBMECTUMOCTH C YCTAPEBLIMMH KapTaMy M IPOTrPaMMHBIM
obecrneueHneM. OOBIYHO 00ECTICUNBAIOTCSI HEKOTOPbIE HE3aBUCUMBIE TeHepaTophl 3ByKa WK eoioca (voices).

Bonnosoii (Wavetable) cunmes ob6vemunsier ruokocts LIAIl ¢ MHOTOKaHANBEHBIME criocoOHOCTSIMU FM cunresa. B
3TOH cxeMe OLM(POBAHHBIE T0OJIOCA MOTYT OBITh 3arpy>KeHbI B BBIICIICHHYIO ITaMSTh M 3aTeM IIPOUTPaHbI,
00beAMHEHB! 1 U3MEHEHBI C MAIEHBKOI 3arpy3Koii nporeccopa. Bce coBpeMeHHbIE 3BYKOBBIE KapThl ITOIEPKUBAIOT
BOJIHOBOI CHHTE3.

BonbIIMHCTBO 3BYKOBBIX KapT 00ECIEUMBAIOT BO3MOXKHOCTD CMEUUBanus (mixing), oObEIMHEHNS CUTHAJIOB C
Pa3HbIX HCTOYHHKOB M KOHTPOJIMPOBATH YPOBHH yBEIMYEHHS (gain).

MIDI cranpapt(stands) st LHudposoro Uarepdetica Mysbikansabsix MHCTpyMeHTOB (Musical Instrument Digital
Interface), u 3T0 cTaHAAPTHBIN IPOTOKOJI 0OOPYJOBaHUS U IIPOIPAMMHOT0 00ECTICUEHHMs Ul BO3MOKHOCTH
coennHeHns(oOMeHa nH(opManueit) My3bIKaJIbHBIX HHCTPYMEHTOB JAPYT ¢ ApyroM. CoOBITHS MOChITaeMbIe CKBO3b
mmHy MIDI MoryT Taxske coxpanstcs B MIDI-¢aitnax s mocienyromero pefakTHpOBaHUS M IPOUT PHIBAHUSL.
MsHoro 3ByKoBBIX KapT obecnieunBaror MIDI-untepdeiic. Ho Bce paBao He MoryT npourpsiBars MIDI-daiins
UCTIOJNIB3YS BCTPOCHHBIE BO3MOXKHOCTH 3BYKOBOI KapThI.
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MOD-¢hatine: sBnsitoTCs: 001MM (OPMATOM IJ1s1 KOMITBIOTEPHOTO 3ByKa. Kpome nH(popManny o mpourpsiBaeMbIxX
MY3BIKQIBHBIX HOTaX, (ailiiel cofepkaT O poBaHHbIE JaHHBIE [UII HHCTPYMEHTOB (MU rojocoB). MOD-daiis
W3HAYAIBHO MOSIBUIIMCH HA KOMIIBIOTEpax Amiga, HO MOTYT OBITh IIPOUTPAHEI HA APYTHX CHCTEMaX, BKIroUYas Linux,
C TTIOMOIIIHIO COOTBETCTBYIOIIETO MPOTPaMMHOTO 00ECTIEIECHHUSL.

3. Illopnep:;knBaemoe 000pya0BaHMe

B sTOM paznene nepedncIsiIoTCs 3BYKOBBIE KapThl M HHTEp(eiich Mo iepKkuBacMble B HacTosAIIee BpeMs B Linux.
Wudopmanus 6asupyercs Ha MOCIEAHEH, Ha BpeMsI HallMCAaHHs 3TOTO JOKYMEHTa, Bepchu Azpa Linux, KoTopoii
ABJISIACh Bepcus 2.2.4. DTOT JOKyMEHT IPUMEHHUM TOJIBKO JUIS 3BYKOBBIX JIPaiiBEPOB, BKJIIOUYECHHBIX B IIOCTABKY
crannaptHoro sapa Linux. Tawoke s Linux TOCTYIHBI TOMOJHATEIBHBIC 3BYKOBEIE IpaiiBepa (CMOTPHTE Jajblie
paszielnt o3ariaBiIeHHbIH AJIbTepHaTUBHbIE ApaiiBepa ISl 3BYKOBBIX KapT).

st camoit cBexeit HH(pOpPMAIIHK O TTOIEPKUBAEMBIX 3BYKOBBIX KapTax M HOBBIX CBOMCTBAX CMOTPHTE (aill,
BKJIFOUEHHBIH B MOCTABKY HCXOIHOTO Koja siapa Linux u 06BYHO yCTaHABINBAEMBIH B KATAJIOT /
usr/src/linux/Documentation/sound.

H(popManys B 5TOM JOKYMEHTE NpaBWiIbHA I Linux'a Ha miaTdopm .
Nudopma 9TOM JIOKYMEHTE IIpa a 1t Linux'a Ha mrardopme Intel

JpaiiBep 3ByKa JOJDKEH TaKoKe paboTaTh ¢ OOJBIIMHCTBOM 3BYKOBBIX KapT Ha miatdopme Alpha. OnnHako,
HEKOTOPbIE KapThl MOT'YT KOH(IMKTOBATH C IOPTaMU BBOJa-BbIBOJIA APYTHX YCTPOHCTB B cucTteMax Alpha, naxe
ecIi OHHM PabOTaIOT BEIMKOJIEITHO Ha MalMHaxX ¢ 1386, Tak 4To B 00IIeM HETb3s CKa3aTh OyAeT JIM JaHHAs KapTa
pabotaTh uim HeT 6e3 MPoOHI.

[Tonp3oBaTenu COOOIIMIH, YTO 3BYKOBOH IpaiiBep erie He padbotan Ha PowerPC Bepcuu Linux, HO 10/DKeH
MOJJIEP)KUBATHCS B Oy IyIIIEM.

3BYK MOXeET ObITh HACTPOCH B spo B mopTe Linux mis MIPs, u nHekotopbie MIPs-marnmaer umerot EISA croTsr
W/WITH BCTPOCHHOE 3BYKOBOE 0OopyaoBanue. [ pynma Linux-MIPs 3aunTepecoBana B 100aBICHUH MTOACPIKKA 3ByKa
B Oyaymiem.

Snpo Linux BkiroyaeT paszenbHble ApaiiBepa uist Atarl 1 Amiga Bepcuii Linux, KOTOpbIe peain3yloT COBMECTUMOE
MHOXECTBO 3BYKOBOI'O JjpaiiBepa Ha IuiaTdopme Intel ncrosp3ys BCTpoeHHOE 3ByKOBOE 000PYAOBaHUE HA ATUX
Mall1Hax.

SPARC nopr Linux B HacTosiiiee BpeMsi UMEET MOVIEPXKKY 3BYKa JUIsl HEKOTOPBIX MOJIeNell padounx cTaHuumit Sun.
MHe cooOIHIM, YTO BCTPOEHHOE 3ByKOBOE 000pyI0BaHNE pabOTAET, HO BHEIHee ycTpoiicTBo DSP He
MOZJIEP)KUBAETCS, TIOCKOJIBKY Sun He BBITYCTHII ClielU(BHKALMH JUTS HETO.

3.1 3ByKoBbI€ KapThl

CJ'IC,HyIOIlII/Ie 3BYKOBBIC KaPThl NOAACPKUBAKOTCA 3BYKOBbBIM I[paﬁBepOM AApa Linux. HCKOTOpLIe 13 NEPCUNCIICHHBIX
ITYHKTOB SBJIAIOTCS 3BYKOBBIMHU MUKPOCXEMaMH, a HE MOJICJIIMU 3BYKOBBIX KapT. ITOT CIIHCOK HCITIOJIOH, MTOCKOJIbKY
CYHIECTBYCT MHOI'O 3BYKOBLIX KapT COBMCCTUMBIX C TEMH, KOTOPLIC 6y[[yT pa6OTaTI) oa Linux. I[J'Iﬂ BBCJICHUA B
3a6ny>1<z[eHI/Ie HEKOTOPBIC MTPOU3BOAUTECIIN NIEPUOANYICCKHA UBMECHAIOT )IPIBaﬁH CBOUX KapT BLISI)IB&IOHII/Iﬁ
HECOBMECTUMOCTDH U MTPOJOJIKAIO MPOJAaBaTh UX KaK T€ K€ CaMbI€ MOJICIIN.
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MIDI nnrepdeiic 6850 UART

KapThl ocHOBaHHEIC HA AD1816/AD1816A

ADSP-2115

kapThl ocHoBaHHbIe HA ALS-007 (Avance Logic)

ATI Stereo F/X (6omnbliie He MPOU3BOIUTCS)

Acer FX-3D

AdLib (6ospIie He TPOU3BOIUTCS)

Audio Excel DSP 16

AudioDrive

3ByKoBas Mukpocxema CMI8330

BCTpoeHHas 3ByKkoBas kapra Compaq Deskpro XL

Corel Netwinder WaveArtist

Crystal CS423x

ESC614

3ByKoBas MuKpocxema ESS1688

3ByKoBas Mukpocxema ESS1788

3ByKkoBas Mukpocxema ESS1868

3ByKoBas Mukpocxema ESS1869
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3ByKkoBas Mukpocxema ESS1887

3ByKoBas Mukpocxema ESS1888

3ByKOBast Mukpocxema ESS688

3ByKoBas Mukpocxema ES1370

3ByKoBasi Mukpocxema ES1371

Ensoniq AudioPCI (ES1370)

Ensoniq AudioPCI 97 (ES1371)

Ensoniq SoundScape (1 coBmecTrMbIe ipon3BeieHHBIE Reveal  Spea)

Gallant SC-6000

Gallant SC-6600

Gravis Ultrasound

Gravis Ultrasound ACE

Gravis Ultrasound Max

Gravis Ultrasound ¢ Bo3MOXXHOCTBIO 16-OUTHO AMCKpETH3aMN

HP Kayak

Highscreen Sound-Booster 32 Wave 3D

IBM MWAVE

Logitech Sound Man 16
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Logitech SoundMan Games

Logitech SoundMan Wave

MAD16 Pro (mabopsr mukpocxem OPTi 82C928, 82C929, 82C930, 82C924)

Media Vision Jazz16

MediaTriX AudioTriX Pro

Microsoft Windows Sound System (MSS/WSS)

MiroSOUND PCM12

Mozart (OAK OTI-601)

OPTi 82C931

Orchid SW32

Personal Sound System (PSS)

Pinnacle MultiSound

Pro Audio Spectrum 16

Pro Audio Studio 16

Pro Sonic 16

Roland MPU-401 MIDI-unrepdetic

S3 SonicVibes

SY-1816
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Sound Blaster 1.0

Sound Blaster 2.0

Sound Blaster 16

Sound Blaster 16ASP

Sound Blaster 32

Sound Blaster 64

Sound Blaster AWE32

Sound Blaster AWE64

Sound Blaster PCI 128

Sound Blaster Pro

Sound Blaster Vibral6

Sound Blaster Vibral6X

Hotebyk TI TM4000M

Terratec Base 1

Terratec Base 64

ThunderBoard

Turtle Beach Maui

Turtle Beach MultiSound Classic
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e Turtle Beach MultiSound Fiji

e Turtle Beach MultiSound Hurricane

e Turtle Beach MultiSound Monterey

e Turtle Beach MultiSound Pinnacle

¢ Turtle Beach MultiSound Tahiti

¢ Turtle Beach WaveFront Maui

e Turtle Beach WaveFront Tropez

e Turtle Beach WaveFront Tropez+

e VIA chip set

e VIDC 16-bit sound

e 3ByKOBas MHKpocxema Yamaha OPL2

e  3ByKOBas MHKpocxeMma Yamaha OPL3

*  3ByKoBas Mukpocxema Yamaha OPL3-SA1

e 3ByKoBas MuKpocxema Yamaha OPL3-SA2

e 3ByKOBas MHKpocxema Yamaha OPL3-SA3

e 3ByKOBas Mukpocxema Yamaha OPL3-SAx

e 3ByKOBas MHKpocxeMma Yamaha OPL4

HemHoro o coBmMecTHMOCTH: XOTSI MHOXKECTBO 3BYKOBBIX KapT OOBSIBICHO Kak cogmecmumvle ¢ SoundBlaster,
TOJIEKO HEKOTOPBIE U3 NPOJAFOIINXCS KapT COBMECTUMBI HACTOJIBKO, YTO MOTYT paboTaTh C ApaidBepoM
SoundBlaster B Linux. 3Tr kapTsl 00BIYHO PabOTAIOT Jy4Ille UCIIONB3Ys ApaiiBepa it MSS/WSS nimm MAD16.
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Tonbko Hactosmme kaptel SoundBlaster, npou3sBenenHbie Creative Labs, KOTOpbIE UCTIONB3YIOT TPAIULIMOHHbIE
mukpocxembl Creative (Hanpumep SoundBlaster16 Vibra), MV Jazz16 u ocHoBanubic Ha ESS688/1688 kapTh! B
obmiem paboratot ¢ apaiiBepom SoundBlaster. [TonpiTka ncnons3zoBanus SoundBlaster Pro coBMmecTumbix 16-
OWTHBIX 3BYKOBBIX KapT ¢ npaiiBepom SoundBlaster -- 00bI9HO TOIBKO OTEPS BPEMEHH.

Snpo Linux noxaepskusaer SCSI nmopt, MMEIONIMIACS HAa HEKOTOPBIX 3BYKOBBIX KapTax (Harpumep
ProAudioSpectrum 16) u pupmennsiit unrepdeiic s Hekotopsix npuBogoB CD-ROM (nanpumep Soundblaster
Pro). Cmotpure noxyments! Linux SCSI HOWTO n CDROM HOWTO s 6omee neTansHON HHGOpMAIHH.

paiiBep 115 MOANEPKKY MOPTA PKOMCTHKA, BKIIFOUAs T, KOTOPhIE UMEIOTCS HE HEKOTOPBIX 3BYKOBBIX KapTax,
BKJIIOYEH KaK 4acThb sAep cepuu 2.2.

3ameTnM, uto apaiiBepa sapa i SCSI, CD-ROM, mxolicTrka, ¥ 3ByKa MOJIHOCThIO HE3aBUCUMBI IPYT OT ApYra.

3.2 AuibTepHATHBHBbIE IpaiiBepa 3ByKa

[Moxnepxka 3ByKa B siape Linux nepBonavanapHo Obu1a paspaborana Hannu Savolainen. 3arem Hannu nepermen x
pabote Han cucremoii Open Sound---koMMepueckUM HaOOPOM 3BYKOBBIX JIpaiiBepoB, IiporaBaeMbiM 4Front
Technologies u koTopsIii moyiepxkuBaeT pazHsie cucreMbl ¢ Unix. Red Hat Software cioncuposain padory Alan Cox
0 PACIIMPEHUIO 3BYKOBBIX JIpaiBEpOB SApa, YTOOBI OHU OBUIH MOJIHOCTRIO MOAYJIEHBIMU. HekoTopele apyrue JIro1u
BHECIIH BKJIAJ] B 3Ty pabOTy HUCIIpaBiIeHHEM OMNOOK M pa3pabOTKOMN JOIOIHUTENIBHBIX APAHBEPOB ISt HOBBIX
3BYKOBBIX KapT. DT MoAH(HIMPOBaHHEIE 3BYKOBBIE ApaiiBepa nmocrasisuiick Red Hat B nuctpubyruBax ¢ Bepcuu
5.0 mo 5.2. B HacTosmIee BpeMs 3TH H3MEHEHH HHTETPUPOBAHEI B cTaHgapTHOE siapo Bepernn 2.0. Cefiwac Alan Cox
COIIPOBOXKAACT CTAaHAAPTHBIC 3BYKOBBIE paiiBepa sapa, XoTsa Hannu Bpemst OT BpeMEHH ITOCTABIISCT KO/, B3ATHIH 13
KOMMEPYECKHUX JpaiiBepoB.

Kommepueckue npaiisepa cucremsr Open Sound, mponsBoanmsie 4Front Technologies paboTarot B HarpaBieHHN
oOJerdyeHust HAaCTPOHKH | MOJ/ICP>KUBAIOT OOJIBIIIE 3BYKOBBIX KapT, 0COOCHHO CaMBIX HOBBIX Mojeneil. OHHU Takxke
COBMECTUMBI C IPHJIOKSHUSIMY, HAIIMCAHHBIMH JUTS CTAHIAPTHOTO 3ByKOBOTO JApaiiBepa. X HenocTaTkoM sBIIseTcs
TO, YTO BBI JJOJDKHBI IUIATUTh 33 HUX, U YTO BBl HE MOXKETE MOJTYyYHTh UCXOTHOTO KOjia. Bl MoeTe ckayaTh
CBOOO/IHYIO TPOOHYIO BEPCHIO TAHHOTO TIPOAYKTA JUIS TOTO YTOOBI IPUHSTH PEIICHNE O MOKyIKe. JlononHuTensHas
nHpopmarust HaxoauTes Ha cepBepe 4Front Technologies no anpecy http://www.opensound.com.

Jaroslav Kysela u apyrue Hauanu HamcaHHe albTepPHATHBHOTO 3BYKOBOTO JpaiiBepa it kaptel Gravis UltraSound
Card. ITpoekt Obi1 nepenmenoBaH B Advanced Linux Sound Architecture (ALSA) n pe3ynpraToM OBIIO TO, 4YTO OHU
BEPSAT B TO, YTO OH SIBJISIETCS Oostee 00MIeynoTpeONTEIbHBIM 3BYKOBBIM APaiBEpPOM, KOTOPBIH MOXKET OBITh
UCIIOJIb30BaH JUI 3aMEHBI BCTPOSHHOTO B PO 3BYKOBOTO ApaiiBepa. [paiiBepa ALSA nonnep:kuBaroT
OIIpeIeIIEHHOE YHCIIO MOMYJISIPHBIX 3BYKOBBIX KapT, OHH SIBJIAIOTCS HOJIHOAYIIIEKCHBIMHU, TOJTHOCTHIO MOJTYJIbHBIMH,
U COBMECTUMBIMU C 3BYKOBOHM apXuUTeKTypoi siapa. OcHOBHOM cepBep mpoekTa ALSA HaxoqutTcs no agpecy
http:/www.alsa-project.org. locrynen otaenbHblii "Alsa-sound-mini-HOWTO" 1o KOMIWISIMY U YCTaHOBKE 3THX
JipaiiBEpoB.

Markus Mummert ( mum@mmk.e-technik.tu-muenchen.de) Hamucan npaiisep s 3BykoBbIx kKapT Turtle Beach
MultiSound (knaccuueckas), Tahiti, and Monterey. B mjokymeHTaIum ckaszaHo:

OH OBLT cO3/1aH IS BEICOKOKAYECTBCHHOW 3aITMCH/TIPOUTPEIBAHUS 0€3 MOTEPH CHHXPOHU3AITIH
Jlake Ha 3arpy>KeHHBIX cucrteMax. [Ipyrue cBoilcTBa, Takue Kak BOJIHOBOM cuHTe3, MIDI u
nporieccop 1udpoBbix curuanoB (DSP) He MoryT OBITE UCTIONB30BaHbBL. Takke HEBO3MOXKHBI
3aMuch W MPOUTPHIBAHUE B OJIHO U TOXKE BpeMsi. B HacTosIee Bpems oH 3ameHsieT VoxWare u Obut
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MPOTECTUPOBAH HA pa3HbIX Bepcusx siapa ¢ 1.0.9 mo 1.2.1. Taxke 0H MOKET yCTaHABIMBATHCS Ha
cucremax UN*X SysV386R3.2

OH MoxeT ObITh HaliIeH Ha http://www.cs.colorado.edu/~mccreary/tbeach.

Kim Burgaard ( burgaard@daimi.aau.dk) manmcan npaiisep ycrpoiictsa u yrunutsl a1t MIDI untepdetica Roland
MPU-401. Kapra nporpammuoro obecrieuenus Linux gaeT cieayromiee onucanue:

JpaiiBep ycrpoiicTBa it MOTHOCTHIO coBMecTMoro ¢ Roland MPU-401 urTepdeiicom MIDI
(Bxurouast Roland SCC-1 n RAP-10/ATW-10). ITocraBnsiercst ¢ mose3HbIM HaOOPOM yTHIIUT
BKJIIOYast IPOUTpBIBaTeb cTanAapTHEIX MIDI-daiinoB n nporpammy 3ammcy.

Hexkotopoe koimdecTBo yiy4mennii 06110 caenano ¢ Bepeuu 0.11a. Mexmy qpyrux Bemei,
IipaiiBep ceifuac peanu3yeT mpaBmio pasaeneHus IRQ u noguuHseTcs HOBOMYy HHTEpdeicy
Moyt sapa. Bo3M0o)XXKHOCTh METpOHOMa, BOBMOXXHOCTh CHHXPOHHU3ALNH, HApUMep IpaduKu Ha
6a30BBIX yJacTKax 0e3 MOTepH TOYHOCTH, PACIIMPEHHBIN HHTEp(ec
npourpsiBaressi/3anucy/overdub 1 MHOTOE, MHOTOE JIpyTO€.

OH MoxxeT ObITh HaliieH Ha ftp://metalab.unc.edu/pub/Linux/kernel/sound/mpu401-0.2.tar.gz.

Jlpyroe HOBOE HCIIOIb30BaHUE 3BYKOBOH KapThl o Linux -- HCIOJIb30BaHIE KaK MOJIEM ISl TFOOMTENILCKOTO
MaKeTHOTO panuo. Sxpa 2.1 u Gojee mo3THIE BKIFOYAIOT IpaiBep, KOTOPHIA pabOTaeT ¢ COBMECTUMBIMH C
SoundBlaster and Windows Sound System 3BykoBbmu kaptamu utst peammsanuu 1200 bps AFSK n 9600 bps FSK
MakeTHHIX MPoTokonoB. Cmotpu AX25 HOWTO mitst meransHOM nHbOopMarmu (S cam pagnomoOuTens, MeXIy
npounM -- curHai BeizoBa VE3ICH).

3.3 PC Speaker

Taxoke nOCTyTIeH albTepHATHBHBIH JpaiiBep 3ByKa, KOTOPBIH HE TPEOYeT AOTOIHUTEIHHOTO 3BYKOBOTO
000py1OBaHMST; OH UCIIOJIB3yET BHYTPEHHHUH TMHAMUK. B 0011eM OH MporpaMMHO COBMECTUM C JIpaiiBEpOM
3BYKOBOW KapThl, HO, KaK U MOTJIO OXKHJAaThCs, 00ecrednBaeT 0oliee HU3KOE Ka4eCTBO 3BYKa U OOJIbIIE 3arpyKaer
npoiieccop. Pe3ynbraTsl oka3pIBatoTCs pa3HbIMHU, B 3aBUCUMOCTH OT MHAWBUAYAIBLHOTO TUHAMuUKa. [{nna geransHON
nH(pOpMaLKH CMOTPHUTE JOKYMEHTAIMIO, IOCTABISIEMYIO C IIAKETOM.

DTO0 mporpaMMHOE 00eCIICUeHIEe, KOTOPOE He OOHOBISIIOCH y)KE HEKOTOPOE BPEMs MOKET OBITh HAHICHO IO aJpecy

ftp://ftp.informatik.hu-berlin.de/pub/os/linux/hu-sound/

3.4 IlapajieJbHBIA OPT

CymiecTByeT Ipyras BO3MOXKHOCTb CIIeNIaTh HHU(POBOH-aHAIOTOBBIN MPeo0pa3oBaTeb HCIONIB3YS MapajlIeIbHbIN
MOPT NPUHTEPA U HEKOTOPOE IOTOJIHUTENFHOE 000pyt0BaHHE. DTO 00eceurBaeT OOIBIIOE KAYeCTBO 3ByKa, YeM
JUHAMUK KOMITBIOTEPA, HO BCE PAaBHO 3arpyskaet mpoueccop. [akeT 3Byka A KOMIbIOTEpA, ONMCAHHBIN BBIIIE,
MOJJIEP>)KUBAET 3TY BO3MOXKHOCTh U BKJIIOYACT ONMUCAHMS JUIS CO3AaHKsI HE00X0IMMOro 000py/10BaHMS.

4. YcTaHOBKA
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Hacrpoiika Linux 1uist moiep»Ku 3ByKa BKJIOYAET CJIEIYIOLINE TAIbI:

1. VYcranoBka 3ByKOBOM KapThl.

2. Hacrpoiika Plug and Play (eciu HeoOxoammo).

3. Hacrpoiika 1 KOMITWIALHS SIpa IS TTOANCPIKKH 3BYKA.

4. Co3pmanue (haiyioB yCTPOHCTBA.

5. 3arpyska szapa Linux u TecTupoBaHue.

Ecmm BB paboraere B Red Hat Linux, To TaM ecTh yTHinTa, Ha3BaHHas sndconfig, KOTOpas B OOJIBIINHCTBE
cilydqaeB OOHapyXHT Ballly 3ByKOBYIO KapTy U HaCTPOHT BCEe HEOOXOJMMBbIE (haiiibl KOH(HUTYpaIHH JUTS 3arpy3KH
3BYKOBBIX JIpaliBEpOB, COOTBETCTBYIOLIMX Balllei 3BykoBoi kaprte. Eciu Be paboraere B Red Hat, To s Hanerock, 4ro
BBI OyJieTe UCIoJIb30BaTh ee. Ecm ata yTuimra pabotaeT HOpMalibHO, TO BBl MOKETE IPOIYCTUTH OCTATOK 3TOTO
paszena.

Ecmm sndconfig He paboTaer, BBl HCTIONB3YyeTE APYroi TUcTpuOyTHB Linux Mk BBl XOTUTE MCIOIB30BATh PYYHON
METO/I JUIsl TOT'0, YTOOBI JIyUllIe TOHATH YTO BBI JIENACTE, TO CJIEIYIOINE Pa3esibl OMMIIYT 3TH LIaru oojee
JIeTaIbHO.

4.1 YcraHoBKa 3BYKOBOH KapThl

IL]'IH YCTaHOBKU O60pyHOBaHI/I${ cne,uyf/iTe HWHCTPYKIUAM NPOU3BOAUTEIIA UJIN 3aCTABBTC IMMPOJaBlia YCTAHOBUTH KapTy.

Crapble KapThl OOBIYHO MMEJH NIEPEKITIOYaTeNN WM HabOpHI TepeKmodarenei 1 ycraHoBky IRQ, kananos DMA
U T.IL.; 3alIUIIUTE UCTIONb3yeMble 3HaueHUs. Eciu Bl HE yBEpEHBI, UCIONB3YITE 3HAUEHHS [0 YMOJIYAHUIO.
Crapaiitech, eclii BO3MOXKHO, U30eraTb KOH(IIMKTOB C IpyrMMHU yCTpoiicTBaMu (Harpumep kapramu ethernet,
ananrepamu SCSI, mocienoBaTeNnbHBIME U TAPAJUICIEHBIMU TIOPTaMH).

OOBIYHO BBI JOJDKHBI CIOJIB30BATh TE JKE€ CaMble YCTAHOBKH JUIS IIOPTOB BBOAA/BeIBOAA, IRQ 1 DMA, KOTOpBIX
pabotaror mox DOS. OnHako B HEKOTOPHIX cirydasx (ocobeHHo ¢ PnP kapramu) BbI MOXKeTe HCIIOJIB30BATh APYTHe
HaCTPOWKH, 4TOOBI 3aCTaBUTh KapTy padborars nox Linux. HykHo mpoBecTH HECKOJIBKO 3KCIIEPHMEHTOB.

4.2 Hacrtpoiika Plug and Play

Ceifuac OOJBIIMHCTBO 3BYKOBBIX KapT McHONb3yeT npotokon Plug and Play mis ycraHOBKHM ITapaMeTpoB aipecoB
BBOJIa/BbIBO/IA, ITpepbIBaHui 1 kaHatoB DMA. Ecii y Bac o/1Ha U3 CTapbIX KapT, KOTOpast UCIIOIb3YeT
(hMKCcHpoOBaHHBIC ITapaMETPhI WM MEPEKITIOUATENN Ha IIaTe, TO BBl MOXKETE MEPEHTH K CIEAYIONIEMY pa3eiy.
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U B Bepcuu 2.2 sizpa Linux ene He uMeercs nosiHoi noanep>xku Plug and Play. Hanny4mim ciocobom perenust
3TOH MpoOJIEMbI OYIET UCIIONB30BAHKE MTAKETa iSapnp, KOTOPBINA MOCTABISACTCS C OOJBITHHCTBOM JHUCTPUOYTHBOB
Linux (nm BeI MOXKeTe ckadath ero ¢ cepBepa Red Hat http:/www.redhat.com/).

CHauaja moCMOTpHTE TOKYMEHTAIHMIO Ha Bam qucTpuOyTHB Linux. B HEM yxe MOXXeT ycTaHOBJIeHa MOJIepKKa
Plug and Play, nin ona MoxeT paboTaTh 4yTh-4yTh [0 APYTOMY, 4E€M OIIMCAHO 3/IECh. €CJIM BaM HEOOXOAUMO
HACTPOMTh €€ CaMOMY, TO MIOJPOOHOCTH 3TOTO TPOIecca MOTYT ObITh Hai/IEHbI B CIIPABOYHBIX CTPAaHHIAX YTUJIUT
isapnp. Bkparie nponecc cocTOUT B CIEAYIOLIEM:

e Hcnonp3yiite nporpamMmmy pnpdump JUIsl OTYyYESHHS CIHCKa BO3MOXKHBIX TApaMETPOB JUist BceX Bammx Plug
and Play yctpoiicTs, coxpansisi pe3ysbTar B (aiiie /etc/isapnp.conf.

*  BriGepure Takue napaMeTpsl I Balleld 3ByKOBOM KapThl, KOTOPbIE HE KOHQIIMKTYIOT C IPYTHMH
YCTPOWCTBAaMH B Ballled CHCTEME, M PACKOMMEHTHPYHTE COOTBETCTBYIOIIME CTPOKH B aiise /
etc/isapnp.conf. He 3a0ynpTe packOMMEHTHPOBATh KOMaHAy (ACT Y) B KOHILE (aiina.

*  VY0emutech, 4TO NpOrpamMMa isapnp 3aIllyCKaeTCs IPH 3arpy3Ke KOMIIBIOTEPa, 0OBIYHO 3TO BBIMOJIHIETCS B
CKpHIITax 3arpy3ku. Ilepe3arpysute cucteMy, WM BPYUHYIO 3aIyCTUTE isapnp.

Ecnm 1o HeKoTOphIM MPUYMHAM BBl HE MOKETE MJIH HE JKEeJIaeTe MCI0JIb30BAaTh MTAKET isapnp, TO €CTh HECKOIBKO
Ipyrux croco6os. Eciu Bbl ncnonb3yete kapTy rnpu padore B Microsoft Windows 95 nnu 98, To BbI MoxeTe
UCIIOJIb30BaTh MEHEDKEP YCTPOUCTB /JIsl HACTPOWKH KapThl, a 3aTeM IPOrpaMMHO Tiepe3arpy3uTbes B Linux,
ucnonb3ys nporpammy LOADLIN. Yoeautech, uro u Windows u Linux HCIOIB3YIOT OJHH U TE )K€ TTapaMeTPbl
KapThl.

Ecnu BBI Hicnionb3yete kapty npu padore B DOS, To BbI MOKeTe HCIOJIB30BATh YTUIIUTY icu, KOTOPas IOCTaBIISETCS
¢ kapramu SoundBlaster16 PnP, nist Hactpoiiku kapT B DOS, a 3aTem nporpaMMHoO nepe3arpy3urbest B Linux ¢
nomotpto porpammel LOADLIN. Jlanee yoeautech, uro DOS 1 Linux MCHONB3YIOT OZIHU U T€ e MapaMeTphbl
KapThl.

Hekoropsle U3 ApaiiBepoB 3BYKOBBIX KapT BKJIIOUAIOT IPOrpaMMHOE 00ecIeueHre, KOTOpoe He00X0UMO UL
nnniuanu3auuu Plug and Play miist kaptsl. O neTansx NpOKOHCYJIbTUPYHTECh B JOKYMEHTALIMH 110 pailBepy KapThl.

4.3 Hacrpoiika siapa

Korma Bel ycraHaBiuBaere Linux Bel BEPOSTHO HCIOJIB3YETE TOTOBOE SAPO. DTHU sI[pa OOBIYHO HE 00ECIIeUnBAIOT
MOJIEPIKKY 3ByKa. JKenarenbHo CaMUM MEPEKOMITHIMPOBATH PO ¢ HEOOXOAUMBIME BaM JpaiiBepamu. Brl MoxeTe
TaK)Ke mepecodpats PO ISl €ro OOHOBJIEHHS HJIH 4TOOBI OCBOOOIUTH MMaMsITh, yMEHbIIIast pa3mep sipa. Later,
when your sound card is working, you may wish to rebuild the kernel sound drivers as modules.

Bb1 nomxHbI npokoHcyIbTHpoBaThes ¢ Linux Kernel HOWTO st nomyyeHust AetTanbHOH HHQOpMALUH O
KOMITWJISIIWY siipa. S1 Oyy ymOMUHATH 3[1€Ch TOJIBKO BEIH, CrielM(HUYHBIE ISl 3BYKOBBIX KapT.

Ecnu BBI 10 3TOT0 HUKOTAA HE HACTPAMBAIIU SAPO AJIs HOAJIEP>KKHU 3BYKA, TO XOpoIIeil naeei OyneT npounTarh
COOTBETCTBYIOIIHE (aiiIbl JOKyMEHTaINH, TIOCTABIIIEMbIE C IPaifBEpOM 3ByKa, OCOOCHHO HH(POPMAIIHIO
OTHOCSIIITYIOCS K BalleMy THITY KapTbl. Daiiibl MOTYT OBITh HalJeHBI B KaTaJlore ¢ JOKyMEHTAIUEeH 1O sIpy, 0OBIYHO
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OHH yCTaHaBJIMBAIOTCsI B Karanor /ust/src/linux/Documentation/sound. Ecnu y Bac HeT 3Toro karanora, To Bbl JIH00O
HCIIONB3YeTe OUCHB CTAPOE SIIPO, JTMOO BbI HE YCTAHOBHUIIM HCXOIHBIC TEKCTHI S/IPA.

Crenyiite 0OBIYHOM TpOLEYpE MTOCTPOCHUS siipa. B HacTosiee Bpems cyIiecTByeT Tpu uHTepderica nporecca
koH(purypauuu. I'padudeckuii uHTepdeiic, KOTOpbIi 3amyckaercs noj yrnpasieHueM X 11 Moxer ObITh 3armymieH
koMaHoi "make xconfig". Ynpasnsemas MeHI0 cucrema, KOTopasi Tpe0yeT TOJIbKO TEeKCTOBBIN 9KPaH BBI3bIBACTCS
koMmaH0# "make menuconfig". OpuruHaabHBIN MeTO, UCTIONB3Ys "make config", 3amyckaer mpocTol TEKCT-
OpPUEHTUPOBAHHBINA HHTEPQEHC.

I[Tpu HacTpoiike si1pa npencTasisercs: 0ObIION BEIOOP THIIOB UMEIOIINXCS 3BYKOBBIX KapT, U IapaMeTpoB
UCIIOJNIb3YEeMBIX JpaiiBepoB. KOHTEKCTHAsI TOMOIb BHYTPU YTHINTHI HACTPOWKHU JIOJDKHA 00ecnieurBaTh 00ObSICHEHUE
KaXIOT0 UX mapameTpoB. BeiGepuTe He0OX0ANMBIE TTapaMeTphI.

[Mocne HacTpOIKK MapaMeTpOB, BbI TOHKHBI OTKOMIIFJIMPOBATE M YCTAHOBUTH HOBOE SIIPO, KaK 3TO OMUCAHO B
Kernel HOWTO.

4.4 Co3nanue (aiijioB ycTpoiicTBa

J11st TpaBUIIBHOTO NPOBECHHS OTepaltii, AJIsi 3ByKOBOI'O JipaiiBepa J0JKHBI ObITh co3/1aHbl (aitinbl yerpoiicTsa. [To
YMOJTYAHHIO OHH CO3/IAI0TCSI BO BPEMsl YCTAaHOBKH Balllei ciucTeMbl Linux. BeicTpast mpoBepka MOKET ObITh
MPOU3BE/ICHA C TOMOIIBIO KOMAaH/Ibl, IOKa3aHHOI Hipke. Eciu BBIBOA Takoil xe Kak 1mokasaH (marta Oyznet
OTIMYATHCSA), TOTAA (aMIIBl yCTPOMCTBA IIOYTH B HOPME.

% 1s -1 /dev/sndstat
Crw—-rw—rw-— 1 root root 14, 6 Apr 25 1995 /dev/sndstat

3aMeTHM, YTO HAJIMYKE MPABUILHBIX (aliIOB yCTPOUCTBA HE TapaHTUPyeT HU4ero. JlpaiiBep JomKeH ObITh 3arpyKeH
WM BKOMITWJIMPOBAH B PO JI0 TOTO KaK YCTPOMCTBO OyaeT padboTath (0oJbiie 00 3TOM aaiee).

B penxux ciyyasx, eciay Bbl cyMTaeTe 4To (aiiyibl ycTpoiicTBa SBISIOTCS HENPAaBIIBLHBIMH, BBl MOXKETE 3aHOBO
co3fath ux. boapmmHcTBO AucTprOyTHBOB Linux uMeer ckpunt /dev/MAKEDEV, koTopslit MOeT OBITh
UCIIOJIB30BaH NI 3TOM e LeH.

4.5 3arpy3ka Linux u TecTUpOBaHHe YCTAHOBKH

Ceifvac BbI TOJDKHBI OBITH TOTOBBI K 3arpy3Ke HOBOTO siIpa U TECTHPOBaHHMS 3BYKOBOTo ApaiiBepa. Cienyiite
OOBIYHOI MPOLIEAYPe MHCTAIUIALIN U 3arpy3UTe HOBOE SAPO (COXPAHUTE CTAPOE AAPO Ha CIyYai BOSHUKHOBECHHS
npooiiem).

B teuennn 3arpys3kKu CJICAUTE 3a COO6H.[€HI/I$[MI/I, KOTOPBIC CJIICAYIOT TOCJIC BKIIFOYCHWA TUTAHUA (€CJ'II/I OHH
MMPOKPYYIUBAKOTCA CIUIIKOM 6LICTp0 YTOOBI MMPOYUTATh UX, BbI MOKETC 3aHOBO IPOCMOTPETh UX KOMaH,Z[OP‘I dmesg).

Sound initialization started

<Sound Blaster 16 (4.13)> at 0x220 irg 5 dma 1,5
<Sound Blaster 16> at 0x330 irg 5 dma O

<Yamaha OPL3 FM> at 0x388

Sound initialization complete

OHM IOTKHBI COOTBETCTBOBATH BAIllEMy THITYy KapThl M YCTAaHOBKAM IEpEKIIIOUaTeIeH (€CIIi OHU €CTh).
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3amMeTuM, 4TO BBILICHPUBEICHHbBIE COOOIICHHS HE TTOSIBIISIFOTCS, KOT/Ia Bbl HCIIOJIb3yETe 3BYKOBOH JpaiiBep B BHIE
3arpy’kaeMoro MOIyJA siapa (10 TeX Mop IMOoKa BBl HE Pa3pelInTe ero, HanmpuMep KOMaHJ0| insmod sound

trace init=1).

Korna ,upaﬁBep 3BYKa HAXOAMUTCA B AAPEC, NOJKHBI MTOABIIATHCA COO61HCHI/IH Sound initialization started
(MHMLManM3auysa 3Byka HauaTra) U Sound initialization complete (mMHMUManm3auusa 3ByKa anonHeHa).ECHH
OHH He MOSIBJIIOTCS, 3T0 0003HAYAET, YTO JpaiiBepa 3ByKa HET B sijipe. B 3TOM ciyuae BbI IOJKHBI IPOBEPHUTH
HeﬁCTBHTeHBHO JIX BBl YCTAHOBWIH AAPO C BKIIIOYCHHBIM 3BYKOBBIM HpaﬁBepOM.

Ecnu Hudero He NosABIIAETCS MEKIY CTPOKAMU Sound initialization started M Sound initialization
complete, 3TO 03HAYAET, YTO HUKAKOTO 3BYKOBOT'O YCTPOHCTBA He 0OHapykeHo. Ckopee BCero 3T0 03HAYaeT, YTO BbI
He pa3pelIniiy NPaBWIbHBIIN THII IpaiiBepa, KapTa He MOAJIeP)KUBACTCS, HENPABUIbHO 3aaHbl IIOPTHI BBO/IA/BBIBOIA
nnm uto y Bac PnP kapra, koTopast He Oblia CKOHQHUTYpHpPOBaHa.

JpaiiBep MOXKET TaKKe BbIJaBaTh HEKOTOPHIC COOOIICHHUsI 00 OMIHOKaX U MPEAYNPEKACHHUS B IPOIECCE 3arPy3KH.
HabGronalite 3a HUMHU B pOIIEcce IEPBOIA 3arpy3KH MMOC/Ie HACTPONMKH 3BYKOBOTO JpaiiBepa.

Jlanee BbI TOJOKHBI IPOBEPUTH (haiin ycTpoiictBa /dev/sndstat. Utenue (aiina craTyca 3ByKOBOTO JpaiiBepa IOKHO
JIaTh JOTIOJTHUTEIHHYIO HH(QOPMAIIHIO OBLT JIH ApaiBep 3BYKOBOW KapThl HHUIIMAIM3UPOBAH MPaBWIbHO. [IpocToit
BbIBO/J TOJI’KCH BBITTISAICTH HOI[O6HO OTOMY:

% cat /dev/sndstat

Sound Driver:3.5.4-960630 (Sat Jan 4 23:56:57 EST 1997 root,
Linux fizzbin 2.0.27 #48 Thu Dec 5 18:24:45 EST 1996 i586)
Kernel: Linux fizzbin 2.0.27 #48 Thu Dec 5 18:24:45 EST 1996 1586
Config options: 0

Installed drivers:
Type 1: OPL-2/0PL-3 FM
Type 2: Sound Blaster
Type 7: SB MPU-401

Card config:

Sound Blaster at 0x220 irg 5 drg 1,5
SB MPU-401 at 0x330 irg 5 drg O
OPL-2/0PL-3 FM at 0x388 drg 0

Audio devices:
0: Sound Blaster 16 (4.13)

Synth devices:
0: Yamaha OPL-3

Midi devices:
0: Sound Blaster 16

Timers:
0: System clock

Mixers:
0: Sound Blaster

Komanna, mpuBeneHHas BBIIIE, MOXKET BBIAABaTh HEKOTOpPEIe coobmenus o0 ommbkax. "No such file or directory
(Her Taxoro ¢aiina nim IHpeKTOpuH)" coOOIIaeT, YTO BaM HYKHO CO3aTh (ailiIsl yCTporcTBa (cMOTpH pazaen 4.3).
"No such device (Het Takoro ycrpoiicTa)" o3HadaeT, 4T0 3BYKOBOH JpaiiBep He ObLT 3arpy’KeH Wi
BKOMITHIIMPOBAH B 5171p0. Bo3BpaTuTecs k pasneny 4.2 ¥ ucIpaBbTe 3TO.

Ecmu ctpoku B cexuun "Card config:" daiina /dev/sndstat IepedncIIeHbl BHYTPH CKOOOK (Takue Kak
"(SoundBlaster at 0x220 irq 5 drq 1,5)"), 3T0 03Ha4aeT, 9TO YCTPOKCTBO OBLIO CKOH(PHUTYPHPOBAHO, HO HE
o0OHapy>KeHO.
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Temnepb BbI TOTOBBI K IIPOUTPBIBAHHMIO MPOCTHIX 3BYKOBBIX (aitiioB. Bo3bMuUTe npocToii 38ykoBo# (aiin u nouuimre
€ro Ha 3ByKOBOE YCTPOMCTBO JJIst ObICTPOIi IIPOBEPKHU BBIBOZA 3BYKa, HATIPHUMED

oe

cat endoftheworld >/dev/dsp
cat crash.au >/dev/audio

oe

(Y6enurech, 94TO BBI HE OIMYCTHIN ">" B KOMaH/IHON CTPOKE, IIPUBEACHHOM BBIIIE).

3ameTnMm, 4TO B 00IIEM, HCIIOJIB30BAHKE cat 3TO HE JIyUYIIHH CII0co0 MPOUTPhIBaHMS 3BYKOBBIX (haiJIOB, 3TO MPOCTO
ObIcTpas MpoBepKa. Bl JOIKHBI B3STh COOTBETCTBYIOILYIO IIPOTPaMMY IIPOUTPEIBAHMS 3ByKa (OIMCAHO MO3XKeE),
KOTOpast Oy/IeT BBIMOIHATH PaboTy JIydlle.

OTH KOMaHBI pabOTaIOT, €CIIH 110 KpaifHe Mepe OHO YCTPOUCTBO MEPEUNCIICHO B pas/ielie ayAno-yCTPOUCTB (aiiina
/dev/sndstat. EclH paszzen ayuo-ycTpoiCTB IyCT, BbI JOJKHBI IIPOBEPUTH II0YEMY YCTPOHCTBO HE OMO3HAETCSL.

Ecmu BemenpuBenenHbie komauab! Bo3Bpamatot "I/O error (Ommbka BBo1a/BhIBOIA)", BBI TOJDKHBI TOCMOTPETH B
KOHIIEe COOOIIEeHNH sapa, HCHob3ys KoMauay "dmesg". BeposTHo, uTo coobmenue 06 ommbke OymeT HameyaTaHo
tam. YacTo Op1BaeT Takoe coodmenue "Sound: DMA (output) timed out - IRQ/DRQ config error? (3Byk: Bpems
oxxunanus DMA (BeiBox) -- omm6Oka Hactpoiiku IRQ/DRQ?)". BrimenpuseneHHOE cOOOIIEHHE 03HAYALT, YTO
JipaiiBep He MOIyYMII OT yCTPOHCTBA 3BYKa O’KHIaeMOT0 IpephIBaHMs. B OOJIBIIMHCTBE CiTydaeB 5TO 03HAYAET, YTO
ckoH¢urypuposans! IRQ wim xananst DMA ¢ KoTOpbIMH ipaiiBep HE MOXKET padoTaTh. JIydminid BEIX0] YTOOBI
3aCTaBUTh €ro paboTaTh -- UCIIPoOOBaThH Bce BO3MOXKHBIE HOMepa DMA u IRQ, noanepxuBaemMble yCTPOWCTBOM.

Jpyrast BO3MOKHasl IPUYNHA -- YCTPOUCTBO HE COBMECTHMO C YCTPOHCTBOM JUIsl KOTOPOTO CKOH(UTYpUPOBaH
JpaiiBep. ITO IOBOJIHHO pacpoCTpaHEHHBIH cilydai, koraa cunraronecs "SoundBlaster (Pro/16) compatible”
3BYKOBBIE KapThl He paboTaloT ¢ fpaiiBepoMm SoundBlaster. B aTom cirydae BbI JOIKHBI HONBITATHCS HAUTH
YCTPOWCTBO ¢ KOTOPHIM COBMECTHMA Ballla 3ByKOBasi KapTa (HalpuMep 3arpocoM B IPYIITy HOBOCTEH
comp.os.linux.hardware).

Hexkotopsie mpocTeie 3BYKOBBIE (PaiiiTbl MOTYT OBITh MOTY4eHBI ¢ ftp://tsx-11.mit.edu/pub/linux/packages/sound/snd-
data-0.1.tar.Z

Temneps BB MOKETE IPOBEPHUTH 3aNUCh 3ByKa. ECIM BBI HMeeTe BO3MOKHOCTE BBOZA 3BYKa, BBl MOXKETE ITPOJIENIATh
OBICTPYIO IPOBEPKY ITOTO, UCIIOIB3YsI KOMAH/IbI, TAKHE KaK CIICIYIOIIHE:

# record 4 seconds of audio from microphone
EDT% dd bs=8k count=4 </dev/audio >sample.au
4+0 records in

4+0 records out

# play back sound

o

% cat sample.au >/dev/audio

OquI/IZlHO, qTo, YTOOBI 3TO pa60TaJ10 BaM HYKCH MI/IKpO(I)OH, COCHI/IHCHHHﬁ K 3ByKOBOI7[ KapTE U Bbl JOJIKHBI
TOBOPUTDH B HETO. Bawm Taxoke HY’XHa IIporpaMMa MHUKIIIUPOBAHMS, YTOOBI YCTaHOBUTH MI/IKpO(i)OH KakK YCTpOﬁCTBO
BBOJla U BLIPDOBHATH YPOBHU YCUJICHUS 3aIlUCH.

Ecnm TecTsl mponuti, BeI MOXKeTe ObITh YBEpEeHHBI, 4TO 3ByKoBbIe ycrpoiicTBa LIAIT n AT, u mporpammHoe
obecnieuenne padorarotr. Eciti BBl MMeeTe po0JIeMbl, CMOTPUTE CJICAYIOLIHUI pa3Jiell 3TOro IOKyMEHTa.

4.6 Pazpemienne nmpodsaem
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Ecnu BBI Bee ellje cTankuBaeTech ¢ MpodieMaMy 10Cie BBIOJIHEHUS! MHCTPYKIMH, H3JI0KEHHBIX B TOM JIOKYMEHTE,
3/1eCh M3JI0’KEHBI HEKOTOPBIE BEIIH, KOTOPhIe HEOOXOIMMO MPOBEPUTH. [IpOBEPKH H3TI0KEHBI B TOPS/IKE
BO3PACTaHMs CIIOKHOCTH. Ecu mpoBepka He yAanack, pemuTe 3Ty MpodieMy 10 Iepexoa K CIeAYIOIIei cTaanu.

Ilar 1: Y6enurech, 4TO Bbl 1€ CTBUTEILHO 3aIyCTHIH CKOMIIUJIMPOBAHHOESIAPO.

Br1 Mmoxere IMMPOBEPUTH AaTy dApa, AJIsk TOTrO YTOOBI YBUACTDH ﬂeﬁCTBHTeHBHO JIK BbI 3aITyCTWJIN AP0, KOTOPOC BbI
CKOMIIMJIMPOBAJIN C r[oz[,uepm(oi/'l 3BYKa. Br1 Moxete cJCIaTh 3TO C IOMOIIIBIO KOMaHAbI uname:

% uname -a
Linux fizzbin 2.2.4 #1 Tue Mar 23 11:23:21 EST 1999 1586 unknown

WK TIPOCMOTpeB (paiin /proc/version:

% cat /proc/version
Linux version 2.2.4 (root@fizzbin) (gcc version 2.7.2.3) #1 Tue Mar 23 11:23:21
EST 1999

Ecnm nata He COOTBETCTBYET TOH, KOT/Ja BBl KOMITHIIMPOBAIIH SAPO, 3HAYUT BEI BCE €Il paboTaeTe co CTaphIM
saapoM. JleicTBUTENBHO U BHI nepe3arpy3miick? Ecmu Bel nenonp3yere LILO, nelicTBUTENBHO JIU BEI ITEPECTABHIH
ero (06bruHO 3amyckoM lilo)? Ecnu BbI 3arpyskaerech ¢ JUCKETHI, CO3AIH JIM BBl HOBBIN 3arpy304HBIH JHUCK U
UCIIOJIB30BANIM €70 BO BpEMs 3arpy3ku?

Ilar 2: Y6eaurech, 4T0 3ByKOBOIi ipaiiBep BCTPOEH B AAPO.

CampblIii JIETKUil MyTh MPOBEPUTH 3TO -- IPOCMOTPETH BBIBOJI /dev/sndstat KaK OMUCAHO paHee. Eciu BBIBOJ HE
TaKOW KaK 0’KUAAIOCH, TOT/Ia YTO-TO OBUTO HEMPABUIFHO BO BpeMs KOH(PHUTYpaLuy WM KOMIWIALNY gapa. HauanTe
MpOoIIecC MHCTAIUBILINY 3aHOBO, HAYMHAS C MIpoliecca KOHGUTYpAINX FITH KOMIFIISIHHA Spa.

Ilar 3: O0Hapy:kuBaeT Ju siAPO Bally 3BYKOBYIO KapTy BO BpeMsizarpy3ku?

y6e[[I/ITeCB, YTO 3BYKOBas KapTa 06Hapy)KI/IBaeTCH BO BpEMs 3arpy3kKu sapa. Bl JOJI?KHBI CJICIUTH 3a COOGIIIGHI/IGM
npu 3arpy3ke. Eciii cooOIeH s YIIUTH 3a MPeeiTbl 9KpaHa, BbI 00BIYHO MOXKETE MPOCMOTPETh UX UCTIONIB3YS
KOMaHAy dmesg:

o

% dmesg

500050
% tail /var/log/messages

Ecim Baina kapTa He HauIach, 3HAYUT YTO-TO HEIPABUIIBHO. Y OeIUTeCh, YTO OHA ACHCTBUTEILHO YCTaHOBIICHA.
Ecmu 3BykoBast kapta padoraet mog DOS, To BBl TOUHO yOeanuTech, 9To 000pyaoBaHue paboTaeT, TaK 9To
npoOIIEMBI CKOpee BCEro ¢ HaCTpoWKol spa. JInGo BbI HACTPOMIIM CBOIO KapTy yKa3aB HETIPABIIIGHBIA TUIT HIIH
3aJ1aB HETIPaBIIIGHBIC TApaMeTphl, I Ballla KapTa He COBMECTHMA C JIFOOBIM 3BYKOBBIM JpaiiBepoM Linux.

Eme moxer OBITh, 4TO Y Bac 3BYKOBas KapTa coemecTumoro THIIA, KOTOPBIE TPEOYIOT HHULIMATIH3ALNN IpaiiBEpOM
DOS. ITonsrTatitecs 3arpy3utb DOS u 3arpy3uTh MOCTaBIIEMbI TIPOIABIIOM JpaiBep 3ByKa. 3aTeM Iepe3arpy3ure
Linux ("terumas" mepe3arpy3ka), HaKaB Control-Alt-Delete. YOEAHUTECH, YTO HOMEpA MOPTOB BBOJIA/BHIBOA
KapThl, HacTpoiiku DMA, 1 IRQ B Linux e e camble, 9yTo 1 ucnonb3yrores mog DOS. Tpouwnraiite daiin
Readme.cards u3 makera 3BykoBOro apaiBepa Juisi HHCTPYKIHI 0 KOH(GUTypaluy Balero THIa KapThl.
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Ecnu Bama kapra He IepeduciieHa B 3TOM JOKYMEHTe, BO3MOXHO, 4TO ApaiiBep Linux He mojiepxuBaet ee. Bol
MOJKET€ MPOBEPUTH 3TO C MOMOIIBI0 HEKOTOPHIX CCHIIOK, IEPEYHUCIEHHBIX B KOHIIE TOKYMEHTA.

Ilar 4: MoxkeTe Bbl CYNTHIBATH JaHHBIE C ycTpoiicTBa dsp?

[NomerTaiiTeck cunrark ¢ ycrpoiicTtaa /dev/audio ncmonb3yst KOMaHAy dd MOKa3aHHYIO PaHEe B 9TOM JOKyMEHTE.
Komanpa nomkua padorats 6€3 onmooK.

Ecmu ona He paboTtaet, BeposTHO uto mpobdiema B kKoHpKTe IRQ nmm DMA umi HekoTopoM pojae
HECOBMECTUMOCTH 000py10BaHus (YCTPOHCTBO He MoAiep kuBaeTcst Linux mimu apaiiBep HACTPOEH IS
HETIPaBUIILHOTO yCTPOWCTBA).

MastoBeposiTHasi BO3SMOXHOCTB -- CIIOMaHHOe 00opynoBaHue. [loctapaiiTech IPOTECTUPOBATH 3BYKOBYIO KapTy MOJ
DOS s HCKITFOYEHHS 3TOI BO3MOXKHOCTH.

Koraa Bce 3Tu maru gaju c0oii

Ecnu BBI BCe elie umeere l'[pO6J'IeMbI, 3/1€Ch HCKOTOPLIC 3aKIIOUUTEIIbHBIC ITOXKECIIaHUA O BEIIaX, KOTOPBIC HAL0
IoCTapaTbCA CACIIATh:

d BHHUMATCIIbHO Hepe‘IHTaﬁTe 9TOT JOKYMEHT

*  IpouHTaiiTe MaTepHaibl Ha CCHUIKAX, IEPEUNCICHHBIX B KOHIIE 3TOTO JOKyMEHTa U (aiibl ¢
JIOKYMEHTaIe!, COOTBETCTBYIOILUE IpaiiBepy siipa

*  MOUUIMTE BONPOC B OJJHY W3 IPYII HOBOCTEH comp.os . linux WIM APYTYIO TPYIITy HOBOCTEH
(comp.os.linux.hardware -- 370 Xopommii BEIOOpP; BCIIEACTBHE BHICOKOTO Tpaduka B 3THX IpyHIax
nomecTHTe cTpoky "sound" B 3arojioBKe MUCbMA, TaK YTOOBI IKCIIEPTHI MOTIIN 3aMETUTh €r0)

e Ucnonb3oBanue mouckoBoit cucremsl Web/Usenet ¢ mpaBHIbHO COCTABICHHBIM 3alIPOCOM MOXKET OBICTPO
JIaTh XOpoInue pe3yabraTel. OMH U3 TaKUX IMOUCKOBBIX cepBepoB http:/www.altavista.digital.com

*  monpoOyHTe HCHOIB30BATh MOCIEAHIO BepcHio sapa Linux (HO TOIBKO Kak MOCIETHIOI HAACKIY,
MTOCKOJIBKY TTOCTICTHIE BEPCUH SIZIEP MOTYT OBITH HECTAOMIEHBIMI)

*  mouuMTe cooOlIeHHe aBTOPY 3BYKOBOTO JpaiiBepa

* mouumre coobmmeHne aBropy 3toro nokymenra (The Linux Sound HOWTO)

e 3amycTHTe emacs U HabepHTe Esc-x doctor :-)
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5. HpI/IJIOPKeHI/IH MmoaaAEPKUMBAOIINE 3BYK

51 naro 31€eCh MPUMEPHI TUITOB IPHIIOKEHHUH, KOTOPBIE BBI BEPOSTHO 3aXOTHUTE HCIIOIb30BATh, €CIIU BBl HIMEETE
YCTaHOBIICHHYIO 3BYKOBYIO KapTy B Linux. Bel Mmoxere npoBeputs Linux Software Map (Kaprta nporpammuoro
obecnieuenns Linux), apxuBHble cepBepa Internet, n/mmm daiiner Ha Bammem CD-ROM c¢ Linux gyt Gosee cBexeit
nHpopMaImy.

Kak MUHHUMYM, BBl BEPOATHO 3aXOTUTE MOJTYIUTH CICIYIOIINE IMTPHUITIOKCHUA:

*  yTIiIHNTa IpeodpazoBaHus GOPMATOB ayANO-(haiIoB (HATIPUMEp sox)

*  YTWINTA MUKIIUPOBAHMS (HAIPUMEP aumix OF xmix)

*  IIpOrpaMMbl MIPOMLIPHIBAHUS W 3aIMCH OLU(POBAHHBIX (HAMIIOB (HapuMep play WIH wavplay)

e mpourpsiBareins ¢aitnoB MOD (Hampumep tracker)

e mpourpsiBarens ¢aiinos MIDI (Hanpumep playmidi)

BosbIIMHCTBO 3THX YTHWIIMT CYIECTBYET KaK B TEKCTOBOM BapHaHTe, TaK U ¢ TpaduueckuM uHTepdeticom
nosnb3oBatelsi. Bel Moxere HalTH Takoke Oosee cenuduyeckie NpUIoKeHus (HapuMep NporpaMMy CHHTE3a U
pacro3HaBaHUsI PEUH).

6. OTBeTHI HA YacTO 3a71aBaeMblie BONPochl (FAQ)

B sTtom pazaeiie JaroTCs OTBETHI HA HEKOTOPBIC BOIIPOCHI, KOTOPLIC YAaCTO 3a/1aBalOTCA B I'pyIiax HOBOCTEH U
CITUCKaX paCCbUIKHU.

OT1BeTHI HA 0OJIBIIEE KOJTHUYECTBO BOIIPOCOB TAKIKE MOKET OBITH Haﬁ,ﬂeHO Ha CTpaHUIIC 3BYKOBOI'O npaﬁBepa OSS.

6.1 [liis1 yero paziauunbie (ailjibl 3BYKOBOI0 YCTPOicTBa?
Oto Hambonee "craHmapTHEIE" HMeHa (paiIoB yCTPONUCTBA, HEKOTOPHIE MAKETHI Linux MOTYT MCIIONB30BaTh HEMHOTO
OTJINYHBIC HMEHA.
/dev/audio
00BIYHO cchlTKa Ha (aiin /dev/audiol

/dev/audio0
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YCTPOMCTBO 3ByKa COBMECTUMOE C YCTPOMCTBOM Ha pabodeit ctanimei Sun (TOJIbKO YacTHYHAS
peanuzanuys, He nojyepxuBaercs ioctl-untepdeiic pupmsl Sun, Toabko u-law konep)

/dev/audiol

BTOPOE ayANO0-YCTPOICTBO (€CJIN MOIEPKUBAETCS 3BYKOBOH KapTOil MIIM y BaC yCTAaHOBJICHO OOJIBINE
OITHOM 3BYKOBOI KapThI)

/dev/dsp

00BIYHO cchuTKa Ha (aiir /dev/dsp0
/dev/dsp0

MepBOe YCTPOMCTBO M(BPOBOIT TUCKPETH3ALNH
/dev/dsp1l

MepBOE YCTPOHCTBO NMU(POBOH AUCKPETH3AITUH
/dev/mixer

00BIYHO cchlTKa Ha (aiin /dev/mixer(
/dev/mixer0

MEepBBII MUKIIEP 3BYKa
/dev/mixerl

BTOPOM MHKUIEP 3BYKa
/dev/music

BBICOKOYPOBHEBEIH HHTEpdeiic sequencer
/dev/sequencer

HU3KOypoBHEBEIH noctyn k MIDI, FM, u GUS
/dev/sequencer2

00BIYHO cchUTKA Ha (hatin /dev/music
/dev/midi00

1-it mopt HeoOpaboTaHHbIX AaHHBIX MIDI
/dev/midi01

2-i mopT HeoOpaboTaHHBIX AaHHBIX MIDI
/dev/midi02

3-it mopt HeoOpaboTaHHBIX AaHHBIX MIDI

/dev/midi03
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4-i mopt HeoOpaboTaHHBIX JaHHBIX MIDI
/dev/sndstat

BBIBOAWT COCTOSTHHE 3BYKOBOTO JIpaiiBepa MpH YTeHUH (Takke JOCTYIEH Kak /proc/sound)

Jpaiisep PC speaker obecrieunBaeT ciaeayroIIHe YCTPOWCTRA:
/dev/pcaudio
sKkBUBaNeHT /dev/audio
/dev/pcsp
SKBUBaNEHT /dev/dsp
/dev/pcmixer

SKBHMBaJEHT /dev/mixer

6.2 Kak s1 Mmory npourparb 3ByKOBOii npumep?

3ByKOBBIE (paiiiibl paboueii craHnuu Sun (.au) MOTYT OBITH IPOUTPAHBI KOTUPOBAHHEM HX Ha YCTPOWCTBO /
dev/audio. HeobpaboTraHHbIe (ChIpbIC) JaHHBIC MOT'YT OBITh ITOCTIAHbI HA YCTPOUCTBO /dev/dsp. DTo B 0bIieM aaet
NpaBUIbHBIE PE3YJIbTAThI, OJHAKO MPEIIIOYTHTELHO HCIIOJIb30BaHKHE IIPOrPaMM TaKUX KakK play, TaK KaK OHH OyayT
pacrno3HaBath OOJBIIMHCTBO THIIOB (haiiIoB U YCTaHABJIMBATh MPABWIbHBIE [TAPAMETPhI 3BYKOBOMH KapThI -- CKOPOCTh
JUCKPETH3aLUH U T.II.

[Tporpammel mogoOHbIe wavplay winm vplay (u3 nakera snd-util) OyayT naBath Hamtydie pe3ysbrarsl ¢ daitnamu
WAV files. Onnako onu He pacrno3Haror WAV-daiiier Microsoft, cxxarteie mo texHosioruu ADPCM. Takxke crapbie
Bepcuu nporpammsl play (u3 makera Lsox) He paboTaroT HopManbHO ¢ 16-6utHbIME WAV -(daitnamu.

Komanna splay, Bkimouennas B maker the snd-util, MoxkeT ObITH UCIIOIB30BaHa JUIsl IPOUTPHIBAHUS OOJIBIIUHCTBA
3BYKOBBIX (DaiiIOB, €CJIM MPaBUIIBHBIEC TTApaMETPhl OYIyT BPYUYHYIO BBE/ICHbI B KOMaHHOI CTpOKE.

6.3 Kak s mory 3anucars npumep?

[Ipn urenun yctpoiicts /dev/audio mmm /dev/dsp OymyT Bo3Bpamarscsi onnppoBaHHbIE JaHHbBIE, KOTOPHIE MOTYT
ObITh IIepeHarnpasieHsl B (aiin. [IporpaMMel, Takne Kak vrec AENAIOT 3TOT MPOLECC JIerde, KOHTPOJIUPYs CKOPOCTh
JCKPETH3aLliH, IPOJ0JDKUTEIBHOCTD U T.II. BaM MOXkeT Tarke MoHao0uTCs MporpaMma MUKITHPOBAHUS JUIs
BBIOOpa HY>KHOTO yCTPOHCTBA BBOJA.

6.4 Kak s1 MOry ucnoJjib30BaThb 00Jiee 4eM OJHY 3BYKOBYIO KapTy?

B HaCTOAIIEC BpEMA 3ByKOBOI>i )lpaﬁBep TMO3BOJIACT UMETh HECKOJIbKO OJHOBPEMEHHO YCTAHOBJICHHBIX B CUCTEME
kapt SoundBlaster, SoundBlaster/Pro, SoundBlaster16, MPU-401 unu MSS. YcranoBka aByx kapt SoundBlaster
BO3MOXHO, HO TpeOyeT onpeaenenus makpocoB SB2 BASE, SB2 IRQ, SB2 DMA u (B HEKOTOPBIX CITy4asix)
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SB2 DMAZ2, nyrem penakrupoBanus ¢aiina local.h Bpyunyro. Taxke Bo3MoxkHO ycTaHOBUTH SoundBlaster
onHOBpeMeHHO ¢ PAS16.

C simpamu 2.0.x u Gostee HOBBIMHU, KOTOPBIE HACTPAMBAIOT 3BYK MCIONB3Yys make config, BMecto local.h, Bam
HE0OX0IUMO OTpeaakTUpoBaTh (aiin /usr/include/linux/autoconf.h. ITocne cexkuuu comeprkaiieii CTpoKu:

#define SBC BASE 0x220
#define SBC_IRQ (5)
#define SBC DMA (1)
#define SB_DMA2 (5)
#define SB_MPU BASE 0x0
#define SB_MPU_IRQ (-1)

MTOMECTHTE CIIEIYIOUTNE CTPOKH (CO 3HAUEHISIMU JJIs BAIlIeH CHCTEMBI):

#define SB2_BASE 0x330
#define SB2 IRQ (7)
#define SB2_DMA (2)
#define SB2_DMA2 (2)

Crenyromiye apaiiBepa He pa3pelaroT UMETh MHOTO KapT:

e GUS (orpannuenus apaiiBepa)

e MADI6 (orpannuenust 000pyJ0BaHuUS)

e AudioTrix Pro (orpanudgenust 000py10BaHuUs)

e (S4232 (orpanuueHust 000pyIOBaHUS)

6.5 Ommnodka: No such file or directory (Her Takoro ¢aiijia njau 1upekropun)
JJISl YCTPOMCTB 3ByKa

Bam HeoOxo0MMo co3aath (ailiiel yecTpolcTBa apaiiBepa 3Byka. CoTpHTe paszeln o co3aaHuu (aiioB ycTpoiicTsa.
Ecinu BB IMeeTe (aiiiibl yeTpOHCTBa, YOSIUTECh, YTO OHA MMEIOT PABUIIbHBIC IEPBUYHBIC (Major) U BTOPUYHbIE
(minor) Homepa (HekoTopsie crapsle mucTpuOyTHBHI Linux MOTYT He CO37aBaTh NpaBUIIbHBIC (ailiIbl YyCTPOICTBA B
TCUCHHUHN YCTAaHOBKH).

6.6 Ommnodka: No such device (Her Takoro ycrpoicrsa) Ajisi yCTPOMCTB 3BYKA

JIubo BBI He 3arpy3WIIU SIPO COAEpIKaIlee ApaiBep 3ByKa, TIMO0 HACTPOUKH aJIpECOB IIOPTOB BBOA/BBIBO/IA HE
COOTBETCTBYIOT BallleMy 000pyIoBaHu0. [I[poBepbTe, UTO BhI 3arpy3HIIHd CKOMIIFJIMPOBAHHOE SIPO U MPOBEPHTE, YTO
mapaMeTphl KOTOPHIC BbI BBEJIH, KOTa HACTPAUBAJIX JApaiBep 3ByKa, COOTBETCTBYIOT HACTPOHKAM BaIlero
obopyaoBaHusl.

6.7 Ommnodka: No space left on device (He ocTanocs MecTa Ha yCTpoiicTBe) s
YCTPOHCTB 3BYKa
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DTO MOKET CIIyYHTCS, €CIIH BbI MOMBITACTECh 3amucarh AaHHbie B (aiibl /dev/audio wiu /dev/dsp 0e3 co3manust
HEeoOX0MMMBIX (ailyioB ycTpoiicTBa. B HacTosIee BpeMsi yCTPOICTBO 3BYKa SIBISIETCS PErYJISIPHBIM YCTPOWCTBOM U
3aIoJIHACT YacTh BalIero Jucka. Bam HE0OX0aMMO 3aIryCTUTh CKPHIIT, OIIMCAHHEINA B pasnene Co3danue ¢haiinos
ycmpoticmea 3TOT0 TOKYMEHTa.

310 Takxke MOXKeT ciydarbes ¢ Linux 2.0 u Gosiee Mo3AHMMH €ClIM OHU HE UMEIOT JOCTATOYHOE KOJIMYECTBO
cBOOOTHOM MaMATH, KOTJa yCTPOHCTBO OTKphITO. [paiiBep 3ByKka TpeOyeT Mo kpaifHei Mepe nByx ctpanuil (8k)
HETIPEPHIBHOI OMepaTHBHON MaMATH U Kaxaoro kaHaia DMA. DT1o ciaydaeTcs HHOTIAa Ha MaIldHAX, KOTOPbIE
UMEIOT MeHbIIe yeM 16M olepaTHBHOM MaMATH WM T€X KOTOpbIe paboTaloT IHTEFHOE BpeMs. Bo3aMoxkHO
0CBOOOHUTH HEKOTOPOE KOJIMYECTBO MAaMSITH OTKOMITHIIMPOBAB U 3aIyCTUB CIeNyronTyto C-porpaMmy 10 OTKPBITHS
YCTpOHCTBa CHOBA!

main () {

int i;

char mem[500000];

for (1 = 0; 1 < 500000; 1i++)
mem([i] = 0;

exit (0);

}

6.8 Ommuodka: Device busy (YcTpoiicTBO 3aHATO) I YCTPOHCTB 3ByKa

TonbKO OMH TPOLIECC MOXKET OTKPBITH 3BYKOBOE yCTPOHCTBO. CKOpee BCETo KaKOH-TO APYTOH MPOIECC HCIIONIb3YeT
ycrpoiicTBo. OMH U3 IyTeH ONPEAEINTb 3TO -- UCIIOIb30BaHNE KOMAHABI fuser:

% fuser -v /dev/dsp
/dev/dsp: USER PID ACCESS COMMAND
tranter 265 f.... tracker

B BhIIIENIpUBEIEHHOM NIPUMEpPE, KOMaHJa fuser MOKAa3bIBAET, UTO Mpouecc 265 OTKPBLI yCTPOUCTBO. OxKuIaHue
TIOKa TIPOIIecC He 3aBepUInTCs WK ero 3asepiienue (kill) mo3BoanT nmers 10CTyN K YCTPOHCTBY 3BYKa. BBI OMKHBI
3aIlyCTUTh KOMaHJy fuser KaK afMUHHUCTPATOP VIS TOTO YTOOBI MOIYYUTH HH(OPMAIHIO 00 NCIIOIB30BaHUN
JIpyTUMHU MOJIb30BaTEIIIMU.

B HEKOTOPBIX CUCTEMAX Bbl JOJI?KHBI OBITH AIMUHHUCTPATOPOM, JUIA 3allyCKa IIPOrpaMmbl fuser, JJId TOTO, YTOOBI
YBUACTD MPOLCCCHI APYTUX IIOJIE30BaTEIICH.

6.9 51 Bce paBHO MOJIy4Yal0 OMIUMOKY: YCTPOMCTBO 3aHATO!

Cornacao cBepenusam Brian Gough, ams xapt SoundBlaster, kotopsie ucmons3yror DMA-kanan 1, cymiectByer
MOTEHIMANBHBIN KOHGIHKT ¢ npatiBepom neHTH QIC-02, KoTopsiii Takke ucrmoias3yeTr DMA 1, BbI3biBast ommoOKn
"device busy (ycrpoiictBo 3ansT0)". Eciut BBl necnonp3yete FTAPE, y Bac MOkeT OBITH pa3perieH 3TOT IpaiBep.
Cornacuo napopmanuu B FTAPE-HOWTO, npaiisep QIC-02 He siBisieTcss HEOOXOIUMBIM JUTSI HCTIOTb30BAHUS
FTAPE; tpebyercs Tonpko apaiiBep QIC-117. I[lepenactpoiika sapa muist ucrosszosanust QIC-117, a ve QIC-02
no3soiut cocyniectsoBate FTAPE u npaiiBepy 3Byka.

6.10 YacTuyHoe npourpbiBaHue 3BYKOBOIo (paiiia

OOBIYHBIN CUMIITOM -- 3BYKOBOH IIPUMEp UIPAeT OKOJIO CEKYHJIbl M 3aT€M OCTAaHABIMBAETCS ITOJHOCTHIO WM BBIIAET
cooOienne 06 ommoke "missing IRQ (npomasmee IRQ)" wmu "DMA timeout (taiimayt DMA)". BepositHee Bcero y
Bac HempaBuibHbIe HacTpoiiku IRQ mnu xkananoB DMA. [IpoBepbTe, 4TO HACTPOMKH Apa COOTBETCTBYIOT
YCTaHOBKaM 3BYKOBO# KapThl M YTO OHU HE KOH(JIMKTYIOT C JPYTMMHU KapTaMH.
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Jpyroii CUMIITOM 3ayuKiusanue 3Byka. IT0 0OBIYHO BbI3bIBaeTCs KOHGMKTOM IRQ.

6.11 Bo3HukaroT nay3bl BO BpeMs npourpbsiBanus ¢aiisios MOD

[MpourpsiBanne MOD-daiiioB TpeOyeT 3HAaYUTENBHBIX MOIIH MPOIIeccopa. Y Bac MOXKET OBbITh 3aITyLIEHO CIHIIKOM
MHOTO MPOLIECCOB MM BAII KOMITBIOTEP MOXKET OBITh CIIUIIKOM MEIJICHHBIM JUIS IPOUTPBIBAHUS B PEATEHOM
BpeMeHU. BeI MokeTe caenars ciemyonee:

*  TIONBITaTHCS MPOUTPHIBATH C OOJIee HU3KOH CKOPOCTHIO TUCKPETH3AINHN WM B MOHO PEKUME

e yOpaTh Apyrue mpouecch

*  KynuTb O0Jiee MOIIHBIN KOMITBIOTED

e KynuTb OoJiee MOIIHYIO 3BYKOBYIO KapTy (Harpumep Gravis UltraSound)

Ecmu y Bac xapta Gravis UltraSound, BbI 10JDKHBI HCIIOJIB30BaTh OJMH U3 MIPOUTrphIBaTeell mod-Qaitinos
HanMcaHHbIX crenuanbHo 11t GUS (Hanpumep gmod).

6.12 OmnoKky KOMIWISAUNH NPU KOMIWISIIIUYA 3BYKOBbBIX NPWIOKEHH

Bepcus 1.0c apaiisepa 3Byka u 06oiiee paHHNE UCTIOIB30BAIN IPYTYIO 1 HECOBMECTHMYIO CXeMy ioctl (). BospmuTe
Goutee CBEXKYIO BEpPCHUIO JpaiiBepa 3ByKa WIIH CAeNaiiTe HeOOXO0UMBbIC M3MEHEHHS ISl aIalTAIliH TTPUIIOKEHUH K
HOBOMY JpaiiBepy 3ByKa. J{ist neraneit cmotpute (aitr Readme 3 moctaBku 3ByKOBOTO IpaiiBepa.

Taroke yoenurecs, 9TO BBI UCIIONIB3yeTe MOcIeanne Bepcun ¢aitnos soundcard.h u ultrasound.h nmpu kommmsimm
npuioxenus. CMOTPUTE HHCTPYKIMH [0 HHCTAIUISILIMK B Ha4ale 3TOr0 TEKCTa.

6.13 SEGYV npu 3anycke 3ByKOBOTr0 NPWIOKEHHsI, KOTOPOe 10 3TOr0
padoraJso

BepOfITHO 9TO Ta XK€ np06neMa, YTO U OnMcCaHa B NPCABbIAYIIIEM BOIIPOCE.

6.14 Kakue u3BeCTHBI OIIMOKHU WJIM OTPAHMYEHNS 3BYKOBOIO JApaiiBepa?

CMOTpI/ITe (I)aﬁﬂbl, BKJIFOUCHHBIC B UCXOJHBIC TCKCThI 3BYKOBOI'O z[paf?lBepa.

6.15 I'ne nokymenTupoBansl ioctl() u T.1. 3ByKoBOro aApaiisepa?
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B Hacrosiee Bpems Harydined T0KyMeHTalluel KpoMe UCXOIHOTO KoJia SIBJIsIeTCsl TOCTynHas ¢ cepBepa 4Front
Technologies http://www.opensound.com. JIpyroii HCTOYHHK JOKYMEHTAIMH -- Linux Multimedia Guide, onucannoe
B pasjiene CChIIOK.

6.16 Kakue pecypchbl npoueccopa Heo0X0AMMBbI /ISl IPOUTPbIBAHUS
win3anucu 0e3 mays?

Ha sTot BOIPOC HE JICTKO OTBCTHUTD, TAK KaK 3TO 3aBUCHUT OT:

e wucnoas3yere Bbl PCM nuckperusanuto win FM-cunTes

*  CKOPOCTb JUCKpPETH3allUU U pa3Mep IpuMepa

° KaKO€ IMPUITIOKCHUEC UCTIOJIB3YECTCA NJII IPOUTPBIBAHUA UJIU 3aITUCH

e 0bopyznoBaHHE 3ByKOBOM KapThl

K Th BBOJIa/BbIBOJA JHUCKA, CK Th ITPOIL , MCpP Ko1Ia, H T.II.
d CKOpoOC ona/ oJa CKa, CKOpocC O1I€CCcopa, pa3Me oIIa

B o6miem, mrobast 386 MarmHa JIeTKO T0JDKHA IPOUTPHIBATE IPUMEPH! Wi FM-CHHTE3MpOBaHHYIO My3bIKY Ha 8-
OUTHOI 3ByKOBOM Kapre.

Opnnako npourpeiBaHie MOD-¢aiiioB TpeOyeT 3HaYUTENbHBIX PECYpPCOB Ipoleccopas. HexkoTopeie
IKCIIEPUMEHTAJIbHBIE M3MEPEHHUSI II0KA3bIBAIOT, YTO NpourpsiBaHue Ha 44kHz Tpedyer Oonee uem 40% ckopocTu
mamrHbl 486/50 n 386/25 MoxeT npourpsiBath enBa ObicTpee uem 22 kHz (31o Bce 4 8-OuTHOM 3BYKOBO# KapToi
takoii kak SoundBlaster). Takue kapte! kak Gravis UltraSound BemonHs0T Oombine GYHKIMA cCaMH, B JKelie3e, ’
OyayT TpebGoBaTh MEHBIIUX PECYPCOB IIPOIIECCOPA.

DTHU BBIBOJIBI IIPEATIOJNIATAIOT, YTO KOMIIBIOTEP HE BBIMOIHSIET APYTUE PECYPCOEMKHE 3a1a4H.

IIpeoOpa3oBanue 3BYKOBBIX (pailiioB wiu qo0aBincHue 3G PEeKTOB, UCHONB3Ys YTHIUTHI, TAKHE KaK sox TAKXKE
OBICTpee, eClTU Y Bac yCTaHOBJICH MaTematnueckuii conpoueccop (wmu CPU co Berpoennsim FPU). [patisep cam He
BBIMOJTHSCT JTIFOOBIX BHIUMCIICHHUHN C IJIABAOIICH TOYKOM.

6.17 IIpobsembl ¢ PAS16 u anantepom SCSI Adaptec 1542

(cnemyroree 0OBsICHEHUE OBUIO CICNAHO seeker@indirect.com)

Linux pacmio3naer agantep 1542 tonsko Ha agpece 330 (o ymomyanunio) win 334, u PAS paspemaeT sMyssmauio
MPU-401 tomsko Ha anpece 330. Jlaxke koraa BeI mporpammuo 3anperute MPU-401, uTo-HuOyap 3axoder
KOH(IUKTOBATH ¢ agantepoM 1542 ecim BeIOpaH ampec o ymomdanuro. [lepectanoBka aganrepa 1542 Ha anpec
334 cnenaeT BceX CUACTIMBEIMH.
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B xauecrtBe nomnosnenus, u anantep 1542 u PAS-16 ucnons3ytor 16-6utHoe DMA, Tak 4TO €CJIi BB UCIIOJIb3YeTe
16-bit 44 KHz crepeo-3Byk u coxpansiere (aitn Ha SCSI-muCK, yCcTaHOBICHHBIN Ha aganTep 1542, BbI Oyaere UMETh
npo6siembl. Kanamer DMA niepekpbIBarOTCSI U HE OCTAETCS TOCTATOYHOTO BPEMEHH s OOHOBJICHHUS OTIEPaTHBHON
MaMsITH, TaK 9TO BHI momy4nre yxacHoe coobmenue = PARITY ERROR - SYSTEM HALTED (OILLIMBKA
YETHOCTH - CUCTEMA OCTAHOBJIEHA)", 6e3 00BsCHEHHIA UTO BBI3BANIO €€. DTO YXYALIACTCS TOTOMY-YTO
HEKOTOPBIE MMPOAABIBI PEKOMEHIYIOT AJIst IEHTOUHBIX ycTpoiicTB QIC-117 Bpemena on/off muHEI, Takne 4To gaxe
st 1542 onm pnonsie, yem HopmasbHble. Bossmute nporpammy SCSISEL.EXE ¢ Adaptec BBS i ¢ Heckosbkux
MecT B internet, 1 ymenpmiaiite Bpemst BUS ON nim yBenmumsaiite Bpems BUS OFF o Tex nop noka npo6iema He
ncuesner. SCSISEL m3mensier ycranosku EEPROM, tak uTo 3T0 G0JIee HOCTOSIHHO YeM 3aruiaTka (patch) k ctpoke
npaiieepa DOS 8 CONFIG.SYS, u Oyzner pabortats npaBHIBHO €CiX BbI 3arpy3urech B Linux (B oTaM4MH OT
3amiatku kK DOS). Crienyroinasi mpo0iiemMa pelieHa.

[Nocnennss mpobnema - crapsie HabOpbl MUKpocxeM Symphony pe3ko yMeHbIIaal CHHXPOHHU3AIHIO [IUKIIOB
BBOJIa/BbIBO/IA JUISl YCKOPEHHS AOCTyIa K IuHe. Hu o/1Ha U3 pasHbIX KapT, KOTOPHIE 51 TPOOOBa HE UMEET Hu KAKOU
npoOJIeMbl ¢ YMEHBILICHHON CHHXpOHU3auuei, uckimodas PAS-16. Ha BBS Media Vision ects SYMPFIX.EXE,
KOTOPBIN UCTIONB3YETCsl TSl PEIICHNUS STOM MPOOIeMBbI IyTeM U3MEHEHHUS TUarHOCTHYECKOT0 OMTa B KOHTPOJIIEpe
mMHBI Symphony, HO 3TO HE JAaeT TBEPIOW rapaHTUH. Bbl MOXKeTe HYKAaThCsl B CIIEAYIOLEM:

*  3aCTaBbTE MPOJABLA MATEPHHCKOH IIATHI 3aMEHNUTH CTAPYIO BEPCHIO KOHTPOJUIEPA IIIHHBI,

hd 3aMEHHUTH MAaTCPUHCKYIO IUIaTy, WU

*  KyNHUTb APYTOW THI 3ByKOBOM ITIATHI.

Young Microsystems 0OHOBJISIET UMIIOPTHPYEMbIe KapThl ipumepHo 3a $30 (US); apyrue npoaaBibl MOTYT A€NaTh
moJ00HOE, €CITK BB COOOIINTE KTO IPOU3BET MM UMIIOPTHPOBAII MATEPHHCKYIO TUIATy (Kenaro yaadn). Uto
KacaeTcs MeHs, TO IpobiieMa B Mukpocxeme untepdeiica munst ProAudio; nukmo ne nokymaer $120 3BykoByto
KapTy 1 3acoBbiBaeT ee B 6MHz AT. BonpmuacTBO X Hcmonbiyercs B 25-40MHz 386/486 mammiHax, ¥ TOIDKHBL TIO
KpaliHell Mepe 00CITyKHUBaTh CKOPOCTh MKHBI 12MHz, ecitt MUKpOCcXeMBI CIIPOEKTHPOBAHBI TIPABHIIBHO.

IepBast mpoOiema 3aBUCHT OT HAOOPa MUKPOCXEM, HCIIOIB3yEMBIX Ha Balllel MaTEpUHCKON IIaTe, Kakasi CKOpOCTh
muHbI 1 1pyrux Hactpoek BIOS, a taxoke ¢aser myHsI. :-) Bropas npobiema 3aBHCHT OT BalllnX HACTPOEK
O0OHOBIICHUS TTAMSATH (CKPHITAs WM CHHXPOHHAs), ckopocTt DMA amantepa 1542 u (BO3MOXKHO) CKOPOCTH
BBOJIa/BbIBO/Ia IIMHBL. TpeThsi MOXKeET OBITh ONpe/iesieHa BbI3BaB ciryk0y Media Vision u cripocuB Kako# THIT
MHKpOCXeMbl Symphony HECOBMECTHM C WX 3aMeIJICHHBIM Ju3aliHOM. bynbTe ocTopoXHBI, 3 U3 4-X TEXHUKOB B
KOTOPBIMH 51 TOBOPHJI UIMEIOT "TIOBpexieHne Mo3ra". JIoyKeH JIu s JOBEPSITh gcemy, YTO OHH CKa3aid O KAKOM-TO
JpyroM o00pyOBaHUM, €CIIM OHHU JlaXKe He 3HAIOT CBOE€ COOCTBEHHOE.

6.18 Bo3MO:KHO JIM YMTATh U 3aNIMCHIBATH IPUMEPbI OTHOBPEMEHHO?

JlpaiiBepa HEKOTOPBIX 3BYKOBBIX KapT MOJICPKUBAIOT IOJHOAYIIIEKCHBIH pexnM. [locMoTpuTe TOKyMEHTaIHIo
noctynnyto ¢ 4Front Technologies mis momyyenust ”HGOPMAILIUK O TOM KaK €T0 UCTIOIb30BaTh.

6.19 Mos kapta SB16 ycranoBJiena Ha IRQ 2, HO mporpaMma HACTPOKH
Hepa3peuiaeT 3TO 3HAYCHMeE.

Ha 286 u mo3nxux mammHax, npepsiBanue IRQ 2 kackaaupoBaHo Ha BTOPOil KOHTpoOJUIEp MpephIBaHUNA. DTO
skBuBajeHTHO IRQ 9.
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6.20 Ecam 51 3anyckaro Linux, 3aTrem 3arpyxasicb B DOS, 1 noiyuaro
OLIMOKHMHU/MJIN 3BYKOBbIE NIPUJI0KEHUA He padoTaloT NPaBUJIbHO.

3Oro cimydaetcs nocie "reroi” mepesarpysku B DOS. MHorna coobmierne 06 ommdke 00MaHIMBa MTOKa3hIBaET HA
ioxoit daitn CONFIG.SYS.

BonpmHCTBO COBPEMEHHBIX 3BYKOBBIX KapT UMEIOT porpammupyemele HacTporky IRQ u DMA. Ecnu BeI
UCTIONIb3YeTe pa3sindHble HacTpoiku B Linux 1 MS-DOS/Windows, 3T0 MoXeT BbI3BaTh IpobieMbl. Hekotopsie
3BYKOBBIE KapThl HE IPUHUMAIOT HOBBIE apaMeTphl 0€3 MOIHOTO cOpoca MPEAbIIYIINX (T.€. MePEeKITIOYCHUS
MIUTaHUS WIK UCIOJIB30BaHUsI KHOIIKH cOpoca).

J1st GBICTPOTO penIeHust 3TOH IPoOIeMbl HEOOXOANMO BBIITOJIHHUTH MOJTHYIO TIEPe3arpy3Ky UCITIOb3Ys KHOTIKY

cOpoca (reset) WM NEPEKITIOYUB ITUTaHUE BMeCTO "Tertol” nepesarpysku (Hanpumep Ctrl-Alt-Del).

[IpaBubpHOE pemeHne yoemuTces, 9To BB NCIIONB3yeTe Te ke camble HacTpoiiku IRQ nu DMA B8 MS-DOS u Linux
(mmn He ucnonp3yiite DOS :-).

6.21 IIpooaemsl ¢ 3anyckom DOOM noja Linux

IMomszoBarensiv urpst DOOM xommnannu ID software (Bepcus asist Linux) MOTYT OBITh HHTEPECHBI 3TH CBEICHMUSL.

Jy1s paBMIIBHOTO BRIBOJIA 3BYKA BaM Hy’KEH 3BYKOBOM japaiiBep Bepcrn 2.90 wutu OoJiee mMo3aHEH; OH nMeeT
MOJJIEPIKKY IJISl DOOM pexvaX PEaIbHOIO BPEMEHH.

3BYKOBBIE IPUMEPHI ABISIOTCS 16-0uTHbIMH. Eciin y Bac 8-OuTHas 3ByKoBasi KapTa Bbl BCE pAaBHO MOYKETE UMETh
3BYK, HCIIOJIB3YS Pa3HbIC IPOTpaMMBbl, JOoCcTymHbIe Ha ftp://metalab.unc.edu/pub/Linux/games/doom.

Ecmu npoussonutensHocTh DOOM B Baliieii cucteMe mioxa, TO 3ampeT 3ByKa (leperMeHOBaHueM (aiina
sndserver) MOXET yIy4IIIUTH €e.

[To ymomuanuto DOOM e nomiepxuBaet My3bIKy (kak B Bepcun DOS). [IporpamMma musserver J00aBUT
noiep Ky My3bikn B DOOM guist Linux. OHa MOxeT ObITh Hali/leHa Ha

ftp://pandora.st.hme.edu/pub/linux/musserver.tgz.

6.22 Kak s1 MOry YMEHBIIHUTH LIYM, HCIIyCKaeMbIii MOeH 3BYKOBO# I1aTOM?

Hcnonp30Banme XOpOIINX, KAYECTBEHHO M30JIMPOBAHHBIX KaOelel 1 IOMbBITKA HCIONb30BaHus 3BYKOBOH IIJIATHI B
Pa3HBIX CII0TaX MOXKET TIOMOYb YMEHBIINTH NIyM. ECii 3ByKoBast KapTa MMeeT KOHTPOJIb TPOMKOCTH, BBl MOXKETE
MONBITAThCS MCIOIb30BaTh pa3Hble HACTPOWKHU (BEPOSITHO MaKCUMaJIbHOE 3HaYeHHE OyieT HamrydymuMm). Mcromns3ys
pOrpaMMy MUKIIHPOBAHHMS BBl MOXKETE YOEAUTCS, YTO yPOBHH YCTPONCTB BBOAA (HAaprMep MUKPO(DOH)
YCTaHOBIICHBI B HYJIEBOE 3HAYCHUE.
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Philipp Braunbeck pacckasai, uro 3BykoBbie KapThl ESS-1868 umenu nepexirouaTesnb, i OTKIFOUSHHS
BCTPOCHHOTO YCHUJIUTENIS, KOTOPBIH MMOMOTajl YMECHBIIUTE IIYM.

B koHIIe 3aMedy, YTO Ha OJTHON CUCTEME C MPOIecCOpoM 386 sl 0OHAPYKUII, UTO OMITUS KOMAHIHOW CTPOKH S/Ipa no-
hlt yMEHbUIAeT ypoBeHb IryMa. OHa coobuiaeT sapy, 4ToObl OHO HE UCIIOIb30BAJI0 HHCTPYKIHIO halt mpu
BBIINIOJIHCHUH IUKJIA OKUIAHUSA ITPOLECCOB. Br1 MmoxkeTte HOHpO6OBaTL OTO BPYYHYIO WJIN YCTAHOBUTD UCIIOJIb3Ys
KOMaHJly append="no-h1t" B BameM Qaiine konpuryparmu LILO.

HeKOTOpLIe 3BYKOBBIC KapPThI IPOCTO HE COPOCKTUPOBAHBI C xopomeﬁ 3aHII/ITOI71 1 3a3€MJICHUEM U BbIJAIOT LIYyM.

6.23 51 mory npourpsiBaTh 3BYK, HO He 3alIMCbIBATD.

Ecnu BBl MOXKeTe IPOUTPBIBATh 3BYK, HO HE MOYKETE 3alHChIBATh, TONPOOYHTE clenaTh CIeAyIOIIre aru:

*  HCIOJB3YWTE MPOrpaMMy MUKIITHPOBAHUS JI BEIOOpA HEOOXOIMMOT0 YCTPOMCcTBa (HApUMEp MUKPOQOHA)

*  HCHONB3YHTE MUKIIEp AJIsI yCTAHOBKH YPOBHEH BBOJIa HA MAKCUMYM

e Ecau BBl MOXeETe, TIONBITANTECH TPOTECTUPOBATh PabOTy 3amucH 3ByKoBOi kapThel mox MS-DOS s Toro,
YTOOBI OIIPECIIUTH MOKET 3TO ammapaTHas mpooiema

WHorxaa 1st 3a1MCH ¥ TPOUTPBIBAHMS 3BYKa MCIIOJIB3YIOTCSI pa3Hble kaHaisl DMA. B atom ciryuae Hanbosee
BEpOATHAS MPUYMHA B TOM, 4TO KaHaT DMA 111 3an1cH yCTaHOBJIEH HENIPABUIIBHO.

6.24 Mo "coBMecTuMas' 3ByKoBasi KapTa padoTaeT TOJbKO eCJIN s
CHAYAJIANPOMHUIMATU3HUPYIO ee moa MS-DOS.

B GonpmmHCTBE cimydaeB KapThl "coBMecTuMBIe ¢ SoundBlaster" 6yzer paboTats sryumre oz Linux ecim ee
HACTPOWTH MO ApaiiBep oTmmyuHbIi 0T SoundBlaster. BonbImmHCTBO 3BYKOBBIX KapT 0OBSBICHO COBMECTHMBIMHU
(manpumep "coBmectumast ¢ 16-06utHeiM SB Pro" or "SB coBmecTiMas 16 6ut"), HO 0OBIYHO 3TOT PEXUM
SoundBlaster Bcero b "hack” caenanHbIi At coBMecTUMOCTH ¢ urpamu st DOS. BonbmmHcTBO KapT HMEoT
coOCTBEeHHBIH 16-0MTHBII pexXnM, KOTOPBIH CKOpee BCero NoAIepKUBaeTcs HeaaBHIMHU Bepensivu Linux (2.0.1 n
MO3HUMU).

Tomnpko ¢ HEKOTOPbIMU (O6BI‘IHO JOBOJIBHO CTapLIMI/I) KapTaMu H€06XO,E[I/IMO IIOIIBITATHCA 3aCTaBUTh pa6OTaTL HUX B
peKuUMEe SoundBlaster. Toasko HOBeHIIINE KapTbl, KOTOPLIC ABJIAIOTCA UCKIHOUYCHHUEM U3 OTOT'O IpaBUJia, SIBJIAIOTCA
KapTaMu OCHOBAHHBIMHU Ha Mwave.

6.25 Mos 16-0utHas '"coBmecTumas' ¢ SoundBlaster 3BykoBasi kapTa
padoTaerTobKO0 B 8-0UTHOM pexxume noja Linux.
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16-0uTHBIE 3ByKOBBIE KapThl OIMCAaHHbIE Kak coBMecTUMbIe ¢ SoundBlaster B 1€HCTBUTENBEHOCTH COBMECTHMBI
ToJIbKO ¢ 8-OuTHOU SoundBlaster Pro. Tunu4yno onn uMeroT 16-OUTHBIN PEXKUM, KOTOPBIH HE COBMECTHM C
SoundBlaster 16 i He coBMecTHM ¢ ApaiiBepom 3ByKa Linux.

Bbl MoeTe 3acTaBUTh KapTy pabortarhk B 16-0MTHOM pexxumMe ucnonb3ys apaiisep MAD16 wmn MSS/WSS.

6.26 I'ne 1 Mory HaliTH 3ByKOBbI€e NPWI0KeHus1 s Linux?

3nech nepevyrcieHbl XOpoIe apXMBHbIE cepBepa s IOUCKA 3BYKOBBIX IIPHJIOKEHHH ClielualibHO Jyis Linux:

e ftp://metalab.unc.edu/pub/Linux/kernel/sound/

e ftp://metalab.unc.edu/pub/Linux/apps/sound/

e ftp://tsx-11.mit.edu/pub/linux/packages/sound/

e ftp://nic.funet.fi/pub/Linux/util/sound/

e ftp://nic.funet.fi/pub/Linux/xtra/snd-kit/

e ftp:/nic.funet.fi/pub/Linux/ALPHA/sound/

Taxoxe CMOTPHUTEC pa3aci CCBUIKH B 3TOM JAOKYMCHTC.

6.27 Mo:xeT J14 3BYKOBOM JipaiiBep ObITh CKOMIIMJIMPOBAH KAK
3arpyskaeMbIiMoayJIb?

B HenaBHO MOSIBUBIIMXCS aapax 3ByKOB0171 z[paﬁBep NOAACPIKMBACTCA KaK 33pr)KaeMI:II71 MOAyJIb.

s neraneit cmotpure daiinsl B karanore /ust/sre/linux/drivers/sound/, ocobenno ¢aiins Introduction u /
ust/src/linux/README.modules.

6.28 Mory s1 HCII0JIb30BaTh 3BYKOBYI0 KAPTY /ISl 3AMe€HbI CUTHAJIA
CHUCTEeMHOWKOHCOJIMN?

[MTonpoOyiite mporpamMmy oplbeep, KOTOPYIO MOXHO HalTH Ha ftp://metalab.unc.edu/pub/Linux/apps/sound/oplbeep-
alpha.tar.gz

3ByK B Linux HOWTO 29



Jlpyrum BapuaHTOM SIBIISIETCS [TPOrpaMMa beep JAOCTYIHAs Ha
ftp://metalab.unc.edu/pub/Linux/kernel/patches/misc/modreq beep.tgz

[TakeT modutils UMEET MIPUMEP MPOTrPaMMBbI 1 3aIIaTKy (patch) s simpa, KoTopasi Mo/IePKUBAET BHI30B
MIPOM3BOJIBHON BHEIIHEH NPOrpaMMBbI AJIsl TeHEepaLluy 3BYKa, Koria TpeOyeTcst SIpoM.

B kauectBe AJIBTCPHATHUBLI HAa HCKOTOPLIX 3BYKOBBIX KapTaX Bbl MOXKETC COCANHUTH BbIBOJ PC speaker'a K 3ByKOB0ﬁ
KapTe, TaK 4YTO BCC 3BYKU 6yZ[yT BBIBOJIMTCS HA JUHAMUKHU 3ByKOBOI>i KapThlI.

6.29 Yto Taxoe VoxWare?

KomMmepueckast Bepcust 3ByKOBBIX ApaiiBepoB, IpoiaBaeMbIx kommanuei 4Front Technologies Oblia panee n3BectHa
MO IPYTMMH Ha3BaHUAMU, TakuMK Kak VoxWare, USS (Unix Sound System), u naxe 7ASD (Temporarily
Anonymous Sound Driver). Tenieps on npozgaercst kak OSS (Open Sound System). Ha Bepcuto, BKIFOUECHHYO B PO
Linux yacto cceinarotes kak Ha OSS/Free.

Jis 6onbrieti nadopMaru cmotpute ctpanuiy 4Front Technologies mo aapecy http:/www.4front-tech.com/. 51
Harmcan 0630p OSS/Linux B Beimycke 3a Mronp 1997 Linux Journal.

6.30 Sox/Play/Vplay cooomaer "invalid block size 1024(HenpaBuiibHbIH
pa3mep 0s10ka 1024)"

W3menenus B npaiiBepe 3Byka B Bepcud 1.3.67 HEKOTOPBIE TPOTPAMMBI IPOUTPHIBAHKSA 3BYKa, KOTOpPHIE
(mempaBuIbHO) TIpoBepsuIH, uTo pe3ynbrar u3 ioctl SNDCTL DSP_GETBLKSIZE 6sm1 6ombmie uem 4096.
ITocnennue Bepcun npaiiBepa 3ByKa ObUTH TakKe UCTIPABIICHBI, YTOOBI M30€TaTh BRIACICHHS ()ParMEHTOB KOPOUE
geMm 4096 6alTOB, KOTOPOE PEIIIIIO ATY MPOOJIEMY IS CTAPBIX YTHIIHT.

6.31 HacTpoiiku Mukimiepa cOpachbIBalOTCs KOIa sl 3arpyKaro
MOIYJIb3BYKOBOI'O paiiBepa

Brl MOXeTe CKOMITMITUPOBATH ApaiiBep 3ByKa Kak 3arpyxaeMblif MOJYJIb U UCIOIb30BATh kerneld AJIS TOTO YTOOBI
ABTOMATHYECKHU 3arpy’KaTh U BBITPYKaTh €ro. OTO MOXET MPEJCTaBUTh OJIHY MPOOJIEMyY - KOT/Ia MOTYJIb
nepe3arpyaercsl yCTaHOBKHM MHUKIIIEPa yCTAaHABIMBAIOTCS B 3HAYCHHUS TI0 YMOJTYaHHIO. J[JI1 HEKOTOPBIX 3BYKOBBIX
KapT 3TO MOXKET OBITh CIUIIKOM IIyMHBIM (Hanpumep SoundBlaster16) wimu ciminkom Tuxum. Markus Gutschke
(gutschk@uni-muenster.de) Hamen pemenne. Vcnonp3yiiTe mogo0HyI0 CTPOKY B BameM daiiie /etc/conf.modules:

options sound dma buffsize=65536 && /usr/bin/setmixer igain 0 ogain 0 vol 75

370 3aIyCTHUT Bally IPOrpaMMy MUKIIUPOBAHUSA (B 9TOM CITydae setmixer) HEMEUICHHO IIOCIE 3arPy3KH 3ByKOBOTO
npaiiBepa. [TapameTp dma buffsize 3TO MIPOCTO 3HAUCHHE, HEOOXOAMMOE TOTOMY-YTO KOMaHAa option Tpedyer
OIIIMIO0 KOMAaHIHOH CTpoKu. VI3MEHHUTE 3Ty CTPOKY Kak HEOOXOAMMO /IS COOTBETCTBHS Balllel IIporpaMme
MUKIIHPOBAHUS M YCTAHOBKaM ypPOBHEH.

Ecnu BKOMOMIMPOBAIH Balll IpaiiBep 3BYKa B AP0 M XOTUTE YCTAHOBUTH YPOBHU MUKIITUPOBAHHS BO BPEMsI
3arpy3KH, Bbl MOXKETE MOMECTUTD BBI30B Balleil MPOrpaMMbl MUKIITUPOBAHHS B CTAPTOBBIH (hailil cCHCTEMBI TaKON Kak
/etc/re.d/re.local.
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6.32 ToJIbKO AAMHMHUCTPATOP MOKET 3ANMCHIBATH 3BYK

Io ymomganmto ckpunt B (haiime Readme.linux, KoTopsIit co3gaeT Qaiiisl yCTpOoHCTBa 3ByKa, pa3periaeT YTeHHe
YCTPOICTB TOJIBKO IOJIB30BATENIO root. DTO 3aThIKACT IIOTCHIMAIBHYIO IBIPY B 3alluTe. B ceTeBoil cpene BHEIIHHI
HOJIB30BATENlb MOXKET YAAICHHO BOWTH B CHCTEMY C 3BYKOBOI KapToil 1 MHKpO(OHOM M moAciaynmBars. Ecii Bbl He
3a00THTECH 00 3TOM, BBl MOKETE M3MEHHTH Pa3peLICHUs], HCIOIb3yEMBIE B CKPUIITE.

C HacTpoOIKaMH [0 YMOTYaHHUIO, ITOJIF30BATEIH MOTYT MPOUTPHIBATE 3BYKOBBIE (aifliIbl. DTO HE pUCK 0E30IacHOCTH,
HO MOTEeHIMAIbHAs 10caa.

6.33 Iloanep:xxuBaercs 1u 38ykoBoe odoopynosanue IBM ThinkPad?

Wudopmanus o TOM Kak UCIIONB30BaTh 3ByKOBYIO KapTy mwave Ha nopratuBHOM komiistorepe IBM ThinkPad mon
Linux moxxeT ObITh HalineHa B (paiine /ust/src/linux/Documentation/sound/mwave, KOTOPBIH SBIISETCS 9aCThHIO
JUCTPUOYTHBA UCXOIHOTO KOZA sIpa.

6.34 Ilpnioxenue He padoTaeT, HOTOMY 4YTO HA MOeH 3BYKOBO# KapTe
HeTMHUKIIEpa

Hexoropstii crapsie 8-0utHble kapTel SoundBlaster He UMEIOT ycTpolicTBa MUKIIMPOBaHUsL. HekoTophie 3ByKOBbIE
MPWIOKEHUS TPEOYIOT BO3MOXKHOCTH OTKPBITh YCTPOMCTBO MUKIIMPOBAHUS U II03TOMY HE pabOTaIOT Ha TaKHUX
kaprax. Jens Werner ( werner@bert.emv.ing.tu-bs.de) npetoKu penieHue, 3aKiIFvaroieecs B CO3JaHUU CChUIKH C
/dev/mixer Ha /dev/null U BCE JOJDKHO pabOTaTh HOPMAJIBHO.

6.35 IIpo6aemsb ¢ SB16 CT4170

U3 coobmienus Scott Manley ( spm(@star.arm.ac.uk):

Kaxercs, uto ectp HOBBIN TN Soundblaster - on nponaercs kak SB16 - Homep Mozenu Ha KapTe
paBen CT4170. OTu WITyKH UMEIOT TOJBLKO OJUH KaHal DMA, Tak 4TO €clii BbI IOTIBITAETECH
HACTPOUTH €€, TO Y sapa OyIyT mpodiieMsl ¢ 1ocTymoM K 16-0utHomy kanary DMA. Pemenuem
3TOM IpoOJIeMbl Oy/IeT ycTaHOBKa 3Ha4YeHUst BToporo kaHaia DMA paBHbIM 1, Tak yTo KapTta
Oyzer BecTH ceOst Kak 3asiBJICHO.

6.36 Kak noakiawouyuts MIDI-ki1aBuaTypy K 3ByKOBO# KapTe

W3 nucema Kim G. S. OEyhus ( kim@pvv.ntnu.no):

S mpocMoTpen MHOTO MH(pOpManuK B internet 1 B TOKYMEHTAIIMX HA 3BYKOBYIO CHCTEMY, Ha
IpeIMET TOTO KakK ClieNlaTh TaKyo IPOCTYIO Bellb Kak nojxiodeHne MIDI-BbiBoa ¢ 0CHOBHO#
(master) k1aBuarypsl kK MIDI-BBOxy Ha 3ByKOBOH KapTe. S He Hamen Hudero. [Ipo6ieMa B ToMm,
YTO OHHU MCIOJIB3YIOT OIHO M TOXE YCTPOHCTBO, /dev/midi, mo kpaliHelt Mepe IpH UCTIONb30BAaHUU
3ByKoBoi cucteMbl OSS. £ Hamen cnocob cenaTh 3T0, KOTOPBIM 51 X04Y MOJEIUTCS. DTO CO31aeT
OUYEeHb MPOCTON CUHTE3ATOP, C MOJIHOM moaaepkkoit MIDI:
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TIOJKJTFOYEHUE MIDI MASTER-KJIABUATYPBI HATIPAMYIO K 3BYKOBOI KAPTE C
MIDI

MIDI master-knaBuatypa --- 3T0 KJaBuaTypa 0e3 JIF000ro CHHTE3aTopa, U TOIBKO C pa3beMOM
MIDI-BbiBoga. OH MOXKET OBITh TOAKIIOYEH K 15-1mThippkoBOoMy D-SUB nopTy Ha GosblIMHCTBE
3BYKOBBIX KapT, C TIOMOIIBIO MOJXOASIIET0 Kabems.

Takum 00pa3oM KJIaBHATYPa MOMKET UCIIOJIb30BATHCS JJIs1 YIIPABJICHUS YCTPOHCTBOM
cunTe3upoBanusi MIDI kapTel, co3aBast TakuM 00pa3oM IPOCTOH, KOHTPOIUPYEMBIH ¢
KJIaBHATYPHI CHHTE3aTOoP.

OTKOMIMIIMPYHUTE CIETYIOUIYI0 IIPOTrPaMM C MOMOILIBI0 KOMAH[BI 'gCC -0 Prog prog.c', v 3amycTUTe
ee:

#include <fcntl.h>

main ()

{
int fil, a;
char b[256];

fil=open ("/dev/midi", O RDWR) ;
for (;;)
{
a=read (fil, b, 256);
write(fil, b, a);

}

6.37 IIpooaemsl ¢ IRQ 15 u Ensoniq PCI 128

W3 mucema Matthew Inger ( mattinger@mindless.com):

Wudopmanms o ToM, Kak 3acTaBUTh paborats kapTy Ensoniq PCI 128.

[Ipo6ema mposiBIsAIachk B TOM, 9TO KapTa I10 YMOJTYaHHIO UCTIONb30Baia npepeiBanue 15 (3a 3To
otBevana moacucrema Plug and Pray). Dto npepriBaHHe HCHIONB3YETCS JOTOTHATEILHBIM
KOHTpOJUIEpoM ide, M He MOXKeT OBITh NCTIONB30BaThCs APYTUMH yCTpoiicTBamMu. Bam HeoOxoammo
Kak To 3acTaBuTh €s1370 ucroap30BaTh Apyroe npepsiBaHue (HaIpuMep HUCTIONb30BaTh
npepeiBanue 11, kak 3To genaercsa B Windows).

S onpeneny 3To 11 ce0sl, BB MOJKETE BEPHUTH MITH HET.

YT0 51 1151 5TOr0 CAENal:

a) B BIOS, BbI oimKHBI yKa3ath, uTo y Bac He Plug and Play onepanmonHnas cucrema. S Hamren aTo
B MeHro advanced options B moem BIOS.

b) B menro PCI settings B BIOS, ckaxuTte KOMIIbIOTEpY 3ape3epBHPOBATh NpephIBaHue 15 s
00BIYHBIX ycTpoicTB ISA. B Moem bios, oz paznenom advanced options, ecTs pa3aern ais
Hactpoiiku PCI. B Hem ects o6nacts Resource Exclusion u 9Ta oneparys ienaercst Tam.
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[Tocue 3arpy3ku B linux Bbl CMOYKETE UCIIOJIB30BATh 3BYK. (51 HE MOMHIO, TOKA3bIBAETCS JIM 3TO B
COOOIIEHMAX TIPH 3arpy3ke Win HeT). [Jjist Toro, 4ToObI OBITH YBEpEHHBIM, s 3amycTi sndconfig,
TaK 4TO OH JOJDKEH OBUI IPOUTPATh TECTOBOE COOOLIEHHE, KOTOPOE 3BYUHT HE COBCEM XOPOIIO, HO
oHO ecTs. OHaKo Koraa npourpan CD, oH 3Bydai BETHKOJIETIHO.

He 6ecnokoiitecs 0 Windows, s nonpo6oBait o6e mou kaptel: ISA Modem, 1 3ByKOBYIO KapTy, 1
OHU paboTanu 6e3 KaKux JIM00 MOTrPelIHOCTeH.

Moxer ObITh Tak, uto Baml BIOS Oyzxer ornnyaThest OT MOETO, HO BBI IOJDKHBI HATH MECTO, T/IE
HaxOoJsTCs 3TH HacTpolku. Beero xopoluero.

6.38 I'ne s1 Mmory HaiiTu cB000aHO nocTynHbie MIDI 3annaTku nus 3anmycka
SoftOSS?

SoftOSS --- 3To mporpammHEIii wavetable cuHTe3aTOp, BKIIOYSHHBIN B IpaiiBep 3BYKa siIpa, TaK YTO OH COBMECTUM
¢ xapro#t Gravis Utrasound. JIns ynpasneHus qpaiiBepoM BaM HyXHBI coBMecTrMbIe ¢ GUS ¢aiinsr 3ammaTok s
MIDI. B noxymeHTaImu oTMe4eHo, 4To "cBoOOIHO noctymHbsie MIDI-3ammaTk JOoCTYITHEI ¢ pa3HbIX ftp cepBepos.

Kak obwsicasercs Ha crpanuiie 4Front Technologies http://www.opensound.com/softoss.html oru MoryT OBITH
3arpysxeHsl ¢ ftp://archive.cs.umbc.edu/pub/midia/instruments.tar.gz.

7. CcbLIKA

Ecmu BBI mMeeTe 3BYKOBYIO KapTy, KoTopas nmopaepxxuBaer CD-ROM nmu SCSI nnTepdeiicsr, okymeHTs! Linux
SCSI HOWTO u Linux CD-ROM HOWTO copaepskaT IOMOTHATEIFHYIO HHPOPMAIIHIO, KOTOPAs MOXKET OBITh
THOJIe3HA IS Bac.

Joxyment Sound Playing HOWTO omnmchIBaeT Kak MPOUTPHIBATh PA3IMIHBIEC THITHI 3BYKOBBIX M MY3BIKATBHBIX
(haitmoB mox Linux.

Crpannna Linux SoundBlaster AWE32/64 Mini-HOWTO onuchIBaeT Kak 3acTaBUTh pabotaTh 1oj Linux kapTel
SoundBlaster 32 uu 64.

Wudopmanus 1yis mporpaMMHCTOB JTocTylHa Ha cepBepe 4Front Technologies http://www.opensound.com/pguide.

Crenyromre FAQ perynispHO NOCBUIAIOTCS B IPYIIIBI HOBocTel Usenet news.announce u Takke COXPaHsIIOTCS Ha
ftp://rtfm.mit.edu/pub/usenet/news.answers:

e PCsoundcards/generic-faq (O6muit PC Soundcard FAQ)

¢ PCsoundcards/soundcard-faq (comp.sys.ibm.pc.soundcard FAQ)
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e PCsoundcards/gravis-ultrasound/faq (Gravis UltraSound FAQ)

* audio-fmts/part]l (Omucanue popmaToB ayano-daiinos)

e audio-fmts/part2 (Onucanue popmaTtoB ayano-daiinos)

OTH JOKYMEHTHI TAKOKE TEPEUNCIISIOT Pa3HbIe CrieNU(UIECKUe CIINCKN PACCHUIKN M apXUBHEIE cepBepa. Cremyromnne
rpymmsl HoBocTel Usenet 00CyKAa0T TEMbI OTHOCSIIIECS K 3BYKY W/HITH MY3bIKE.

e alt.binaries.sounds.* (pa3nM4YHbIE TPYIIIBI U PACCHUIKH 3BYKOBBIX (haiiIoB)

e alt.binaries.multimedia (1515 paccbUTIKH MyJIbTUMeANA-(DAIIIOB)

e alt.sb.programmer (pazgens o nporpammupoBanuto Soundblaster)

e comp.multimedia (pa3aens IO MyJIbTUMETNA)

*  comp.music (TEOpHs U UCCIECIOBAHUSI B KOMIIBIOTEPHOI MYy3BIKE)

e comp.sys.ibm.pc.soundcard.* (pa3nu4HbIe TPYIIBEI O 3BYKOBEIX KapTax IBM PC)

Web-cepBep mocBsmeHHbI MyIbTHMEANA MOKET OBITh HaleH 1o aapecy http://viswiz.gmd.de/Multimedialnfo/.
Eme oganMm xopommm cepsepoM ais 3ByKoBBIX 1 MIDI mpunoskenuii mox Linux siBiseTcst
http://sound.condorow.net/. Creative Labs mmeer Web-cepsep 1o anpecy http://www.creaf.com/. Cepep MediaTrix

pacrioyioxkeH 1o aapecy http:/www.mediatrix.com/.

Crucok paccsiIk Linux mMeeT HeCKOIbKO "KaHaJoB'", MOCBAMICHHBIX Pa3IMYHBIM TeMaM, BKIII04Yas 3ByK. UTOOBI
y3HATh KaK HOAKIIOYATCS K HEMY, TIOIIINTE TI0YTOBOE coodImeHue co cinoBoM "help" B Tene cooOmieHus Ha anpec
majordomo(@vger.rutgers.edu. TH COUCKA PACCHIIKH HE PEKOMEHAYIOTCS ISl BOIIPOCOB 00 YCTAHOBKE 3BYKOBBIX
KapT U T.II., OHM NPEAHA3HAYCHBI VIS JUCKYCCHH OTHOCSLINXCS K pa3paboTke.

Kak 3ameueHo panee, 3ByKOBOM ApaiiBep BKIIOYaeT HEKOTOPOE KOMUIECTBO (aitioB Readme, comgeprxammx
MOJIE3HYI0 HH()OPMAIIHIO O 3BYKOBOM JpaiiBepe. OHI 00BIYHO MOTYT OBITh HAlIEHBI B TUPEKTOPHUH /
ust/sre/linux/drivers/sound.

Nudopmanus 06 OSS, kommepueckoMm JpaiiBepe 3Byka uisi Linux u apyrux Unix-COBMECTHMBIX OTIEPAI[MOHHBIX
cucTeM, MOXKeT ObITh HalizieHa Ha Web-ctpanune 4Front Technologies mo agpecy http:/www.opensound.com/.

Linux Software Map (Kapma npoepammnozo obecnewenus Linux) (LSM) -- HeolleHUMAas CChUTKA JJIsl HAXOXKICHUS
nporpammHoro obecrniedenust st Linux. [Touck B LSM kimto4eBbIX CIIOB, TAKUX Kak sound -- XOPOLIHiA criocod st
OTIpeieIeHHsI IPHIIOKEHHI OTHOCAIIMXCS K 3BYKY. LSM MoeT ObITh Haii/ieH Ha pa3HbIX aHOHUMHBIX FTP-
cepBepax, Brimrodas ftp://metalab.unc.edu/pub/Linux/docs/LSM/ (panee n3BecTHBIN Kak sunsite). Takxe
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CYIIECTBYIOT pa3HyHbIC CepPBEepa, KOTOPBIC COAEPKaT 0a3bl JAHHBIX MO MPUIOKEHHUIM T Linux. OMHUM U3 HEX
sBsieTcs http:/ www.freshmeat.net.

Linux Documentation Project BbimycTin Heckosibko KHUT 0 Linux, Bkmovas Linux Installation and Getting Started
(Yemanoesxa Linux u nauana pabomot). OHE CBOOOHO TOCTYIHBI 10 aHOHUMHOMY FTP ¢ OCHOBHBIX apXHWBHBIX
cepBepoB Linux uiau MOTyT OBITh KyIJICHBI B Halle4aTaHHOM BHJIE.

B 3akirouenun O6eccteiqHas BeraBka: Eciy BBl XOTHTE OOJbIIe 00yYUTCS O MyJIbTUMEANA 1101 (0COOEHHO
npuiioxenus u nporpammupoBanne CD-ROM u 3ByKOBBIX KapT), BBITHIIATE MO0 KHUTY Linux Multimedia Guide,
ISBN 1-56592-219-0, ony6onukoBannyto O'Reilly and Associates. Kpome opuruHanbHO AHIIIMICKON BepcHH,
Opaniysckuii 1 SInoHckuii nepeBo ceituac B nevatu. s neraneit 3sonute call 800-998-9938 B CeBepHoii
AmepuKe WK IPOBEpbTe cepBep http://www.ora.com/catalog/multilinux/noframes.html nim Moro gOManIHIO0
cTpanuily http://www.pobox.com/~tranter.
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