Alsa-sound-mini-HOWTO

Valentijn Sessink valentyn@alsa-project.org Ëï: `Õô yorkwu@ms4.hinet.net ıZÌv0.2, 2000O6‘15^ (æv0.2, 18 May 1999)

ÍZàŰ Linux Ý AKSA ŕ[,Ż-PÝHĎ. ãyÿÆ8ffi. 9Íŕ[,Ż-Pİ|àĳãĆ£ðà Ýŕ[,Ż-P. ê� 1 Introduction 1 1.1 Z` . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.2 ÌÍžň . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.3 ÍZ˝ÝśÌÍ3ø? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.4 /Ĳ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.5 œ¿‘ÝěŇŕ4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2 3ffiŻfiG 3 2.1 ïą . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.2 ny ALSA ,Ż-PÝŒfflčG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.3 YîÝ{Ż . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.4 Íÿ HOWTO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.4.1 ŕ[Ÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.4.2 ¸æÇàÝŸ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.4.3 İţáßà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.4.4 Kerneld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

3 AćHĎ ALSA ŕ[,Ż-P 5 3.1 ˙mŁ%Ć . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3.2 ãß,Ż-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3.3 Łffi,Ż-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3.4 _Ë . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3.5 ãn’nj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4 ţá,Ż-P 7 4.1 à modprobe Hæ,Ż-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 4.2 čùŸTŇàøÍ,Ż-P? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 ê´ 2

4.2.1 Gravis UltraSound Extreme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.2.2 Gravis UltraSound MAX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.2.3 ESS AudioDrive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.2.4 Gravis UltraSound PnP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.2.5 UltraSound 32-Pro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.2.6 Soundblaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.2.7 Soundblaster 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.2.8 Yamaha OPL3-SA2/SA3 ŕ[Ÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.2.9 S3 SonicVibes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.2.10 Ensoniq/Soundblaster PCI64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.2.11 CS4232/4232A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.2.12 4235 |CÍąÝ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.3 ŁŻŇ?‘ğĆţá,Ż-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.3.1 OPL3-SA2 C OPL3-SA3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4.3.2 CS4232/CS4232A þn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 4.3.3 CS4235/CS4236/CS4236B/CS4237B/CS4238B/CS4239 chips . . . . . . . . . . . . . . 10 4.4 ÿà kerneld ĳţá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 4.5 ’G8ffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

5 ?ŐCÿà 12 5.1 /proc jn-Ù . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 5.2 Čŕ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 5.3 /dev/snd/ ìÝ’n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 5.4 ÜšÝčG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 5.4.1 /proc/asound/#/pcm#0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 5.4.2 /proc/asound/#card#/sb16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

6 ˇ*żCőÞ4t 16 6.1 _Ë,Ż-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 6.1.1 Linux mTæ»Dê´W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 6.2 ţá,Ż-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 6.2.1 ŕ[Ÿ8ffiP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 6.2.2 “Device busy” T “unresolved symbols” . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 6.2.3 êŇ Unresolved symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 6.2.4 lã PnP ’ffl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

6.2.5 ćób’E[? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.3 ,Ż-PţáÝ... İÎ^Îŕ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.3.1 Łt–ŕ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.3.2 OSS/Linux Ý8ffiP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.4 ŒfflPŸŐ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.4.1 Ő¡à "insmod" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.4.2 \ INSTALL j. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.4.3 týG> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 6.4.4 AŇK^bàœ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 6.5 /ăŞ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 6.6 ˇ*ż: W CD ‘... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 6.7 ˇ*ż: HĎ MIDI «»,ŻŻ-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 6.8 ˇ*ż: ðśmT? ðśßà! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 6.9 ˇ*ż: KDE C ALSA ,Ż-P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 6.10 ˇ*ż: ÿà ALSA ’n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 6.11 ˇ*ż: ÉtXbßà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

1 Introduction

9Î ALSA ŕ[,Ż-PÝ mini HOWTO. ÿèž˙nyHĎCÿà ALSA ŕ[,Ż-PÝčG. ALSA ,Ż-PÎ˝“ßà;, ňYî kerneld C kmod. ÿõ OSS API 8ffi, ňøœÝÍİ»P. ŒŋŢ: 8 ffi, ň??.

1.1 Z`

ÍZ˝ŚâÝ&´ ALSA ,Ż-PçìßÕÝčG. ÍŤxÎã SB-mini-HOWTO 5ĳÝ, xŁÎÿÝ Ťxõ&ğŔıÝĲ#». Ő`b SGMLTools 8Ż, ÿßÍ HOWTO ľàŒÍ”àÝæ»j, İ|ő SS9Ë}P. `` Erik Warmelink lå(proof reading), b Alfred Munnikes èžĲ9őÞõbÃÝŸ Ő, Yamahata Isaku ŸËW^Z, |C Miodrag Vallat ŸWřZ. #ìĳ, Steve Crowd Ĳ?ÝlŊÝ“Z , |C Marc-Aur‘ele Darche, Piotr Ingling, Juergen Kahrs C Tim Pearce èžbàÝˇ*ż(tip)CęĆ.

1.2 ÌÍžň

1.4 Ì - 1999 O 5 ‘ 18 ^. ŔáÝřZÌÝ URL, ;Ý?9 URL.

1.3 Ì - 1999 O 5 ‘ 16 ^. `` Jaroslav, 3 ALSA ŇiçìŸÝÍ HOWTO Ýśȷ. .h, é‚Cç ìŻëbÝř;Ő.

1.2 Ì - 1999 O 5 ‘ 11 ^. £˛?ś.

1.1 Ì - 1999 O 3 ‘ 11 ^. 3śÝ 0.3 Ì,Ż-PıŔáÝŒřŕ[ŸÝ,Ż-P. űÝŒFny 2.2 ÌmTÝI¯.

1.0 Ì - 1999 O 2 ‘ 8 ^. 3őÞŁXč;Ŕ˙ÝřŃŮ, :ĳË˝JÝ. 0.3 beta Ì - 1999 O 1 ‘ 20 ^. 3 ALSA çìîbÝ=Ť. b! âyÎÑPÝÝ! 0.2 alpha Ì. 1999 O 1 ‘ı. ÏŒÍ sgml Ì. 0.1 alpha Ì. 1999 O 1 ‘. ÏŒÌ, 9óÎ HTML.

Still: please submit any patches in plain English, you native speakers! b: ÿàz+Ý&Ż, Ž9Øöz ZÝ patch!

1.3 ÍZ˝ÝśÌÍ3ø?

tśÌÍİ3http://www.alsa-project.org./~valentyn0 Õ. Íÿ}P(“IÝ html, sgml, txt)3 other-formats ê´ì.

Yamahata Isaku Ÿ Ë Ý ^ Z Ì , Þ ž w 3 ^ Í ALSA ç ì , http://plaza21.mbn.or.jp/~momokuri/alsa/index.html Miodrag Vallat ŸÝřZÌ, İ3 http://www.freenix.fr/unix/linux/HOWTO/mini/Alsa.html0 Õ. AŇ˙ÞÍZ˝ŸWÍÿ+Ő, Žŕ&áĳ, &Þ39ÉĘÍ=Ť.

1.4 /Ĳ

9¯ HOWTO Z˝, mŁ&Ż\ïÜÃ, –»œĳœ?à. AŇ˙b˚ćŸÈ, ÑÑ, TŇŇ, ŽŒåő ï (alsa-howto@alsa-project.org) &Þž3ìŒÌŐ¡Ŕá9řŇŇ.

ŽěŇ: &^[ÕĲ9ny ALSA ,Ż-PÝ*˝, ˚ćęŔKĲK„. ÇÿÎ "``ŕ..." K?. ô &ZıŔá "&đł´Ű/ffi" T "9Ě&Î:HU" 9řŢňÎĲæpÏ! (?) (æZÎ Please note: I do not get a lot of mail about the ALSA drivers and any addition is welcome. Even a “thank you for” is appreciated - maybe it’s not too much work to add a “I appreciated most” or “this-or-that was not immediately clear to me”-section. ) AŇ˙3ř\˛ÃîT|{¿ŠȷPsŢhZ˝, Ž˙!X&Œ¯. ŽXÕ&ÝË@2ë. ôŽĄÊŒ ìE Linux Z˝ŇiőF˚ď, |Yź Linux ÝźðZ˝. Žõ Linux HOWTO Ü§SS Tim Bynum (linux-howto@metalab.unc.edu ) ÐŽ|ßÕ?9čG.

1.5 œ¿‘ÝěŇŕ4

Copyright 1998/1999 Valentijn Sessink ÍıZÌfiÌJ‚ Valentijn Sessink C `Õô Xb (1999) (ÌJĚŐæZïr) This HOWTO is free documentation; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the Free Software Foundation; either version 2 of the License, or (at your option) any later version.

Í HOWTO ÎŁãZ˝; ˙İ|3){ãŁã8ŻÃȷžŇÌÝ GNU Œffl2ffiÆïXţÝf˝ìě śœ¿C/TÑ;ÿ. ˙İ|óàŇÆïfiÏÞÌT(˚˙ó)ÍąÝÌÍ.

This document is distributed in the hope that it will be useful, but without any warranty; without even the implied warranty of merchantability or fitness for a particular purpose. See the GNU General Public License for more details.

ÍZ˝fiœ¿, Î„T»bà, ňèž˚ć1J; ÇÿÎ ďĳî T )yľfflàH Ý2â1JùP. Ŋ›Ž: GNU Œffl2ffiÆï.

You can obtain a copy of the GNU General Public License by writing to the Free Software Foundation, Inc., 675 Mass Ave, Cambridge, MA 02139, USA.

˙İ|ű*ÕŁã8ŻÃȷž, 2ëÎ 675 Mass Ave, Cambridge, MA 02139, USA. ĳãß GNU Œffl2 ffiÆï.

2 3ŒŻfiG

2.1 ïą

ÍZ˝ŐQÃ˙3 Linux ìHĎCÿà ALSA ŕ[,Ż-P. ćĄ-Ùÿà AMD/K6 (x86 8ffi)Ý ^ , Ď Slackware 3.5 sŢ˚˝. ÄTŇĎ3˚ćÍÿ Linux sŢ˚˝KWőÞ. ãZ˝ı ALSA ,Ż-PÎÍİ3Íÿ£ňÿàßĆá. Alpha ‹B?ŐJĂİà. &9Éľb x86 PC, X|˙ŁÎ b˚ć9Ýč]KĲK„.

\ Linux Sound HOWTO(Ž:Íÿ HOWTO čŒ;)İ»?bQÃ, ňčÍ HOWTO xŁÎ3Dąm T/ŸÝŕ[,Ż-P.

2.2 ny ALSA ,Ż¨PÝŒfflčG

ALSA ŕ[,Ż-PæÍÎűĳãĆ Gravis UltraSound ŸÝ Linux mT,Ż-PÝ. ¯@J9ãĆß ĲWŘ, őï-ffi» ALSA Ňi, |˝“ßàÝ’Ň, űŒÍŻ£Ëŕ[þnÝŒffl,Ż-P.

ÿõ OSS/Free C OSS/Linux ŕ[,Ż-P8ffi(mTÝ,Ż-P), ňÿbf OSS žŻ-P??ÝÍŰ +ń. Œř8Fİ|3http://www.alsa-project.org/intro.html: Õ.

ALSA Ňixçř3 http://www.alsa-project.org/

2.3 YîÝ–Ż

ALSA ,Ż-PGYîI¯Ýŕ[Ÿ. 3ÍZűő‘, |ìÝŸbffYî:

• ÿà Trident 4D Wave DX/NX þnÝŸ, Ő` Trident Microsystem èžÝ ALSA "ÏŒW" GPL ,Ż-P(G MIXER C PCM ’n), |CĂÆÝ 4D Wave PCI ŕ[þnÝZ˝. Ž: http://www.tridentmicro.com/HTML/products%20folder/audio.htm ßÕ?9čG. 9,Ż- Pĺ‹3 CVS, Þ3 ALSA 0.3.0-pre5 ıŔá.

• Gravis Ultrasound (GUS): "PnP", Extreme, Classic/ACE, MAX

• ÿà GUS þnÝŸ: Dynasonic 3-D, STB Sound Rage 32, UltraSound 32-Pro (STB)

• Î%Ÿ: 1.0, 2.0, Pro, 16, AWE32/64, PCI64 • ESS AudioDrive ESx688 • ESS ES18xx (chipsets). ŽěŇ&ÍSS3 ESS1888 îBaÄĲ9jì. 9Í,Ż-PÝffisï‹ĳ æÝ, but to no avail.

• ESS Solo-1 ES1938 • Yamaha: OPL3-SA2, OPL3-SA3 (þnà) • OAK Mozart • Schubert 32 PCI (PINE, S3 SonicVibes PCI þnà) • Ensoniq AudioPCI ES1370/1371 PCI ŕ[Ÿ (Soundblaster PCI64) • SonicVibes PCI ŕ[Ÿ (PINE Schubert 32 PCI) #¡Œ´ÇÝ Crystal Semiconductors ÝŸKYî. 9řþnİ3Ĳ9{Żî:Õ, b3ŕ[ŸîÝ(A Philips PCA -»), ôbx^Ť/ŸÝ(A IBM Aptiva, Dell computers) |ìÝþnàbYî.

• 4232 • 4232A • 4235 • 4236B • 4237B • 4238B • 4239 ?śÝ»“3,Ż-P˚˝ıÝ doc/SOUNDCARDS ıİ0Õ.

2.4 Íÿ HOWTO

ALSA-sound-mini-HOWTO ľÎZŕÌ. bř›ȷì9SţbFŊŕÝ, :Íÿ HOWTO İ»E˙bQÃ . &žFŇ˙ŐHĎ ALSA ,Ż-P‘İ»ž$îÝŒřÏţ. Œfflĳ1, HOWTO İ|3 metalab(› GÝ sunsite)Ý‘ ì (mirror site)0Õ. .hŽ›00http://metalab.unc.edu/LDP/mirrors.html, ĲÒ ŕt»Ý‘ ìå\. ˙İ|3 LDP/HOWTO ê´ì0Õ HOWTO Z˝. ŽěŇ: ÍZ˝Ý=ŤÎ8 Ey /LDP/HOWTO/mini Ý. AŇ˙´‘ ßĲŒlÝìň:, ˙ţ»0Õ9ř HOWTO. ĺšE 2.2.x mTőFĆĘ. 3 2.2.x -»mTĚ, ŕ[YîţA!ÍÿYîŒffl, ÿ»à, ňõ˙ê YÝàř!. Í HOWTO (ţ¯Íÿ HOWTO Œø) | 2.0 -»mT‚x, Ä&žŐ¡ĳĂËïfi !F. &ÞĲ{ůŔá˚ćÿÍ HOWTO »ńî 2.2 -»ÝŃŮ.

2.4.1 ŕ[Ÿ ô&˙‹BóÝnŕ[Ÿ, #Ń‹BĎ3˙Ýé\?£OÝ. ĺ3˙İ|àÿÝ! İ|›:: Sound- HOWTO, ::ÎÎÂßA9Íś˛. (˙ô&ŔóśÝ%Ć Mega-Rumble-Blaster ÝŸ, ŐŐ ALSA , Ż-P.

2.4.2 ¸æÇàÝŸ

9ó3 Intel £ňÝśŕ[ŸÎ ISA PnP Ÿ, Î "Plug and Play" Ýźű. ÍŇÎĳ9ùŸÄ6Bãőĳ -Ù’ffl. 9Ä63ffi^‘BãŒÍ-«˝W. ˙ô&mŁžà PnP-utils ˚˝ĳ˝W’ffl. t»ÝN Ë Linux sŢ˚˝KŚâ9ř˛Ì. àřŽćï Plug-and-Play-HOWTO

ALSA ,Ż-Pń{EŒřŸbĘŒřŁ‚Ý ISA ¸æÇàYî. QĆ5Ý, .‚& Př0Õ8nZ ˝, &Př’˙1ĂğĆĘ. AŇbSSŔŐ ALSA ŕ[YîňŔà ISA-PnP-tools, ŽŻ&ŒF1Ă.

2.4.3 İţáßà

ALSA ŕ [, Ż -P ÎŸ ‚ ßà Ý. ˙ İ| 3 Kernel-HOWTO ıß Õ ny ßà Ý ?9 čG . ôb Í module-HOWTO, ň êG ‹ P SSî »; Ž 3 Howto-HOWTO č Ě: : PSS î» Ý Z˝ čˇ ; . b Í Modules-mini-HOWTO T&bà. (?)

2.4.4 Kerneld

ĺšbŒÍEØřSSbàÝ HOWTO Î Kerneld-mini-HOWTO. Kerneld ÎÍ3mŁ‘–HĎCÉtm TßàÝ ðœ-P(daemon). (ĽïEh^bBŹ, X|K„èž˚ćčG. ALSA ,Ż-PZ˝ Śâ ÝŒřny’ffl kerneld ÝčG, ň‹ŚâyÍ mini-HOWTO.)

3 AćHĎ ALSA ŕ[,Ż¨P

3.1 ˙mŁ%Ć

• Œ˚»ŻÝ Linux -Ù(A Slackware sŢ˚˝), ňbHĎffis˛Ì˚˝(¯ gcc, make Ğ).)

• YîÝŕ[Ÿ

• Œř Linux ÝáI(˙ÀŁLß "ls", "cd", "tar" ĞğĆà. )

• root òr

AŇ˙b PnP Ÿ, ˙ômŁ:

• isapnptools 8Ż˚˝

3,-Pê´ıÝ INSTALL j/ZèÕEbřŸ,Ż-P/‹B»˛ğ PnP ÝYî. &ô´ Jaroslav č É ß Õ Œ ø Ý ą F . A Ň & Þ ĳ ß Õ ? 9 č G , & ž Þ ÿ Æ Ŕ ˙ Í mini-HOWTO. (æ Z Î The INSTALL text in the driver directory suggests that for some cards, PnP support is native. I also received a suggestion from Jaroslav about this. When I get further information about this topic I will add it to this mini-HOWTO. } ŽěŇAŇ˙Ŕÿà ALSA ,Ż-P, čĆ˙TŇ›ţá˚ćÍÿŕ[,Ż-P. AŇ˙ÝmTı/ âŕ[,Ż-P, čĆbÄŁě_ËmT. AŇ˙Ñ3ÿàİÝ sound.o ßà, ˙Ä6Łtÿ. AŇ˙ÿ à kerneld, 9İ»ţÎŁ˙ÀĲ /lib/modules/<mTÌÍ>/misc ê´ìÝ sound.o. śÝ RedHat -Ù Ýŕ[,Ż-PàŔ]PHŒø, Łţá?£Íßà, 9Ë›ţ˙mŁŁt“ IÝßà.

2.2 ÌmTEŕ[J2àÝśÝ]P. ˙TŇŁŚâŕ[ÝYî! ÎÝ, ^b1ý, ˙3mTıŔáÝE ŕ[ÝYî, ň^bŚâ˚ćŕ[ŸÝI¯. Qąě_ËCHĎmT, #¡_Ë ALSA ,Ż-P.

3.2 ãß,Ż¨P

ALSA , Ż - P İ 3 ftp://ftp.alsa-project.org/pub 0 Õ , ň v 3 ftp://linux.a2000.nl/alsa b Œ ¯ ‘ (mirror). ŁHĎ ALSA Ý˝JŘ», ˙mŁ,Ż-P, ÐP0CŒř2à-P; ôţÎ1AŇ˙ã‘ ì 8 ˙ T Ň ftp://linux.a2000.nl/alsa/driver/alsa-driver-0.3.0-pre4.tar.gz, ftp://linux.a2000.nl/alsa/lib/alsalib-0.3.0pre4.tar.gz, b ftp://linux.a2000.nl/alsa/utils/alsa-utils-0.3.0-pre4.tar.gz. (Ľ, îńÝÎ˝J Ý=Ť, ˙t?Õæ2F::b^bśÌ, ň8tśÝ.)

3.3 Łffi,Ż¨P

à)ğÝúČ¯ tar -zxf <file> Łffi,Ż-P. |ìÝÎűŻśWTðflBÝSS: (You extract the drivers by some reasonable command, like the all-time tar -zxf <file>. For newbies and for those with amnesia:)

cd /usr/src

tar -zxf /alsa-driver-0.3.0-pre4.tar.gz

(AŇWŘÝ, ˙İ»Œàÿà root Ű¯˙-Ù, 9ÎEÝ, Ćìĳň\Œì DOS/Win95-to-Linux- HOWTO. Î9øÝŢ, ˙‹Báĳ9Îny-ÙÑğ(administrative)Ýŕ, ˙mŁ superuser/root J ğ. X|, ˙mŁ root Jğ, íá su |CÛD.

tar -zxf /alsa-lib-0.3.0pre4.tar.gz

tar -zxf /alsa-utils-0.3.0-pre4.tar.gz

ì9øÝúČôİ|, v?bű: find ~ -name alsa* -exec tar -zxf {} \; (Ď~, Ł3ȷŐ9Í, 9ľÎÍ PżĆ‹. )ěŇAŇ˙ÿà Netscape ìţ,Ż-P, ˙İ»8ìÝÎŁffiÄÝ, ň;ĺj(Î .tgz. AŇ tar pĺjn}PE, . tar úČıÝ "z" ó4Ĳ*, İ|ßÕť?ÝŤŇ.

3.4 _Ë

3˙İ|_ËCÿàÐP0|G, ˙mŁ›b,Ż-P. ĆbÝÐP0ą–İ|_Ëÿà2à-P. X |&Æffi»Ï:

cd alsa-driver-0.3.0-pre4

(ŻčřHbBŹÝ: 3 "alsa-d" ą#¡ű <tab> ("tab" "). 9øţžğŇ úČ»ŁŻĆ˝(command line completion).)

(Ëě: b??ÝŸř[?)

./configure

make

ĺ3˙mŁà root Ű¯HĎŃŃ(İ»˙‹BÎ root Ý) make install AŇÿ/T¯ "version.h" j0ÕfivÝ, ˙İ»^b`§HĎmTæ»D. Ł_Ë ALSA ,Ż-Pm ŁmTæ»DıÝŒřjn, X|˙.ŔàÝ linux-2.x.y.tar.gz 3 /usr/src ìŁffi, ňì make menuconfig úČ. (@jî, make symlinks İ»ţÈÝ). ĺ3_ËÐP0:

cd ../alsa-lib-0.3.0-pre4 ./configure make make install OK, ˙‹BWŘÝ, „ĳÎ2à-P:

cd ../alsa-utils-0.3.0-pre4 ./configure make make install ěŇ: 3ÏŒg_Ë2à-P‘İ›Æ "make install". #Ń˙İ|›ŁŻÐP0C2à-P, ľl ãŒì@ffl,Ż-P»»à.

3.5 ãn’nj

3,Ż-Pê´ìbÍúČF(script)İ|. ALSA Ýŕ[’njHĎ˙ /dev ê´. 3,Ż-Pê´ì Æá ./snddevices AhTŇb /dev/snd ~ê´Ý(›::b^b. AŇ˙#Ń= "ls" úČK!, ŽĄÊ›\¡Ý HOWTO. 3HĎÍ,Ż-PG˙TŇbřÃÍÝ Linux áI–E.) ĺ3˙İ|Hæ,Ż-PÝ. ŽőÕìŒðÏ.

4 ţá,Ż¨P

bËËÿà ALSA ŕ[ßàÝ]ř. ĽïÍSSfťĞKÿàWŻÝ]ř, ôţÎ3ffi^ ‘Hæ,Ż- P. ALSA ,Ż-PÎ|İţá/átßà‚êýĳ’Ň – żA1ÿÆž3ţáąě’ŕ„ – X|˙ İ|ŊŐ2ÿà kerneld Ý]ř.

(Ëě: æZàË‚ ALSA ,Ż-P’ŇWİţá/átßà, ňËï-‚ OSS ôİ| 9ĆĘ(ľ-ÿž ě’ŕ„, Eßàÿàïĳ1ť]-, 4QŁXðřÎb(Ň Sound HOWTO)), 9ĆŸPřŊŢ ALSA Ý8F, ÆŸWîńÝŇď. „T^0Ł...)

ŽŒfflŁå\4.5 (’G8ffi)9;, AŇ˙ŔŁõ|GÝ-P8ffiÝŢ.

4.1 à modprobe Hæ,Ż¨P

ŽěŇ: AŇ˙b PnP ŕ[Ÿ, ˙ť›Ł’fflÑ@Ý(TŃKÎ‹áÝ) IO/IRQ/DMA. Ž\ Plug-and- Play-HOWTO. ˙‹B’fflÄ˙Ý ¸æÇà ŕ[ŸÝ[? ?, čĆŽţˇ\ìĲ. xŁI¯Î "modprobe snd-<soundcard>", 9øTŇţİ|. Äň&XbHĎ˚˝K. /sbin Śâ3˙Ý PATH Ţ(Őóì. AŇ˙ßÕ "bash: modprobe: command not found" 9øÝ/T, İ»Îãy modprobe ^b3 path ı. Ő¡à "/sbin/modprobe snd-sb16", TŔðř0Ň modprobe 2à-P3ø.

E Crystal þnàÝŸĳ1İ»tæp. ALSA ,Ż-PE9řŸ˙ŢŁŻŇ?. ?˙ŒMÝčGB ţ3,Ż-Pê´ìÝ INSTALL jı. #ìĳĽïÜËÍż~, Qą#¡ÎÍ»“: Gravis UltraSound (GUS) C8ffiŸ:

/sbin/modprobe snd-gusclassic E˝“ 16 Ż-Ý SoundBlaster Ÿ (SoundBlaster 16 (PnP), SoundBlaster AWE 32 (PnP), SoundBlaster AWE 64 (PnP):

/sbin/modprobe snd-sb16

4.2 čùŸTŇàøÍ,Ż¨P?

4.2.1 Gravis UltraSound Extreme modprobe snd-gusextreme

4.2.2 Gravis UltraSound MAX modprobe snd-gusmax

4.2.3 ESS AudioDrive ESS AudioDrive ES-1688 C ES-688 ŕ[Ÿ modprobe snd-audiodrive1688

4.2.4 Gravis UltraSound PnP Gravis UltraSound PnP, Dynasonic 3-D/Pro, STB Sound Rage 32 |CÍÿà AMD InterWave (tm) þn Ýŕ[Ÿ.

modprobe snd-interwave

4.2.5 UltraSound 32-Pro UltraSound 32-Pro (STB % Compaq ÿà) CÍÿÿà AMD InterWave (tm) þn|Cà TEA6330T é ŋĳĘ bass, treble Cxŕ„fflŒÝŸ. modprobe snd-interwave-stb

4.2.6 Soundblaster 8-bit Soundblaster Ÿ (SoundBlaster 1.0, SoundBlaster 2.0, SoundBlaster Pro) modprobe snd-sb8 4.2.7 Soundblaster 16 16-bit SoundBlaster Ÿ (SoundBlaster 16 (PnP), SoundBlaster AWE 32 (PnP), SoundBlaster AWE 64 (PnP). ŽěŇÍßàYî SoundBlaster VibraX16 ŕ[Ÿ. modprobe snd-sb16 4.2.8 Yamaha OPL3-SA2/SA3 ŕ[Ÿ ˛Î "modprobe snd-opl3sa" ÎP[Ý, ,Ż-PžŁŻŇ?. Ž:ąń.

4.2.9 S3 SonicVibes S3 SonicVibes PCI ŕ[Ÿ. (PINE Schubert 32 PCI) modprobe snd-sonicvibes 4.2.10 Ensoniq/Soundblaster PCI64 Ensoniq AudioPCI ES1370/1371 PCI ŕ[Ÿ. (SoundBlaster PCI 64) modprobe snd-audiopci 4.2.11 CS4232/4232A Xbÿà CS4232/CS4232A þnÝŕ[Ÿ. ˛Î "modprobe snd-card-cs4232" ^à, ŁŻŇ?, :ąń.

4.2.12 4235 |CÍąÝ X b ÿ à CS4235/CS4236/CS4236B/CS4237B/CS4238B/CS4239 þ n Ý . ˛ Î "modprobe snd-card-cs4236" ^à, ŁŻŇ?, :ąń.

4.3 ŁŻŇ?‘ğĆţá,Ż¨P

AŇ˙ŁàÝ,Ż-PŁŻŇ?, ˙Ä63ŕ,Ż-PžőG›èžÜščG. ?9čGİ3,Ż- Pê´ìÝ INSTALL jı0Õ.

4.3.1 OPL3-SA2 C OPL3-SA3 qA INSTALL j, ˙mŁèž,Ż-PŒ6čG. AŇ˙à isapnp-tools ĳ›»;˙ÝŸ, ô&İ|3 /etc/isapnp.conf jı:Õ¯ìńÝÂ:

snd_port - control port # for OPL3-SA chip snd_wss_port - WSS port # for OPL3-SA chip (0x530,0xe80,0xf40,0x604) snd_midi_port - port # for MPU-401 UART (0x300,0x330), -1 = disable snd_fm_port - FM port # for OPL3-SA chip (0x388), -1 = disable snd_irq - IRQ # for OPL3-SA chip (5,7,9,10) snd_dma1 - first DMA # for Yamaha OPL3-SA chip (0,1,3) snd_dma1_size - max first DMA size in kB (4-64kB) snd_dma2 - second DMA # for Yamaha OPL3-SA chip (0,1,3), -1 = disable snd_dma2_size - max second DMA size in kB (4-64kB)

˙ Ł à "modprobe snd-opl3sa snd_port=0xNNN snd_wss_port=0x530 snd_midi_port=-1 snd_fm_port=0x388 snd_irq=5 snd_dma1=0 snd_dma1_size=NN snd_dma2=1 snd_dma2_size=NN" úČĳţá,Ż-P(^b midi Yî, &)Q8*AŇ˙b)W fivŔ=î Linux x^, ˙mŁÿ. AŇľÎW MIDI jţÄÝ.)

îżÝ "NN" Â˙ŁŻËÑÝÂ, &Lß)ğÂÎ9K, X|–9Ćű. &Lß dma ´ˇÝćóÎ Î&Łİ.

4.3.2 CS4232/CS4232A þn

qA INSTALL jXŐ, E9řŸ˙Łèž midi port ÝčG. ěŇEìńżıÝŸ, ÿÿàŻ 3235/6/7/8/9 Ý,Ż-P, &ŻÝXbčG(tÝ DMA ´ˇ), QÿžŻ. X|˙ô&ţà9JðúČ»ĳţ á ,Ż-PÏ! AŇ˙àÝ isapnp-tools, ˙İ»3 /etc/isapnp.conf ı:Õ9řÂ:

snd_port - port # for CS4232 chip (PnP setup - 0x534) snd_cport - control port # for CS4232 chip (PnP setup - 0x120) snd_mpu_port - port # for MPU-401 UART (PnP setup - 0x300), -1 = disable snd_fm_port - FM port # for CS4232 chip (PnP setup - 0x388), -1 = disable snd_jport - joystick port for CS4232 chip (PnP setup - 0x200), -1 = disable snd_irq - IRQ # for CS4232 chip (5,7,9,11,12,15) snd_mpu_irq - IRQ # for MPU-401 UART (9,11,12,15) snd_dma1 - first DMA # for CS4232 chip (0,1,3) snd_dma1_size - max first DMA size in kB (4-64kB) snd_dma2 - second DMA # for Yamaha CS4232 chip (0,1,3), -1 = disable snd_dma2_size - max second DMA size in kB (4-64kB)

E ý ã ’ ffl Â Ý Ÿ , ˙ Ł à "modprobe snd-card-cs4232 snd_port=0x534 snd_cport=0x120 snd_mpu_port=-1 snd_fm_port=0x388 snd_jport=-1 snd_irq=5 snd_dma1=0 snd_dma1_size=NN snd_dma2=1 snd_dma2_size=NN" ú Č ĳ ţ á , Ż - P (^ b midi Y î , Ž : Yamaha OPL-3 Ý ěŇŕ4, ê, ^bYîňZ). AŇ˙Ý /etc/isapnp.conf ıÝÂ!, čĆ9ĚÝÂôŇŐŒì. (àà ˙Ýfi\ŔŔfť? ;)

îżÝ "NN" Â˙ŁŻËÑÝÂ, &Lß)ğÂÎ9K, X|–9Ćű. &Lß dma ´ˇÝćóÎ Î&Łİ.

4.3.3 CS4235/CS4236/CS4236B/CS4237B/CS4238B/CS4239 chips

qA INSTALL jXŐ, E9řŸ˙Łèž midi port |C control port ÝčG. ěŇE CS4237B ÝŸ, &ŻÝXbčG(tÝ DMA ´ˇ), QÿžŻ. X|˙ô&ţà9JðúČ»ĳţ á,Ż-P, ľ

4. ţá,Ż-P 13

Îb snd_port C snd_cport Ć‹. AŇ˙àÝ isapnp-tools, ˙İ»3 /etc/isapnp.conf ı:Õ9řÂ:

snd_port - port # for CS4232 chip (PnP setup - 0x534) snd_cport - control port # for CS4232 chip (PnP setup - 0x120) snd_mpu_port - port # for MPU-401 UART (PnP setup - 0x300), -1 = disable snd_fm_port - FM port # for CS4232 chip (PnP setup - 0x388), -1 = disable snd_jport - joystick port for CS4232 chip (PnP setup - 0x200), -1 = disable snd_irq - IRQ # for CS4232 chip (5,7,9,11,12,15) snd_mpu_irq - IRQ # for MPU-401 UART (9,11,12,15) snd_dma1 - first DMA # for CS4232 chip (0,1,3) snd_dma1_size - max first DMA size in kB (4-64kB) snd_dma2 - second DMA # for Yamaha CS4232 chip (0,1,3), -1 = disable snd_dma2_size - max second DMA size in kB (4-64kB)

˙ Ł à "modprobe snd-card-cs4232 snd_port=0x534 snd_cport=0x120 snd_mpu_port=-1 snd_fm_port=0x388 snd_jport=-1 snd_irq=5 snd_dma1=0 snd_dma1_size=NN snd_dma2=1 snd_dma2_size=NN" ú Č ĳ ţ á , Ż - P (^ b midi Y î , Ž : Yamaha OPL-3 Ý ě Ň ŕ 4 , ê, ^bYîňZ). ěŇŕ4:

• "NN" ÂŁŻËÑÝ, &áĳ)ğÂÎ9K–9Ćű.

• &Ý CS4237B Ÿ^bĂçĳffl DMA ´ˇôàßĲ?.

4.4 ÿà kerneld ĳţá

kerneld Î Í 3 m Ł ‘ æ á ß à , ň 3 „ ÿ à ‘ á t ÿ Æ Ý Ę Ź - P (daemon). ã y Ľ ï ^ à Ä kerneld, Lßì ńÝčGãã@. |ìčGĳŁ ALSA ,Ż-P˚˝Ý INSTALL j. ny kerneld ÝŊĳčGİ3 kerneld-mini-HOWTO ı0Õ.

ï|ìMżĘ:

• _ì /etc/conf.modules(ąbPż)

• ÆŢ ’modprobe snd-card’, Íı snd-card Î˙Ýŕ[Ÿ(Ì [ &ÆßˇM, kerneld TŇŘ.ţá ÿÎ[? VS]

9Î Gravis UltraSound PnP ŕ[ŸÝ /etc/conf.modules Pż:

alias char-major-14 snd alias snd-minor-oss-0 snd-interwave alias snd-minor-oss-3 snd-pcm1-oss alias snd-minor-oss-4 snd-pcm1-oss alias snd-minor-oss-5 snd-pcm1-oss alias snd-minor-oss-12 snd-pcm1-oss alias snd-card-0 snd-interwave options snd snd_major=14 snd_cards_limit=1 options snd-interwave snd_index=1 snd_id="guspnp" snd_port=0x220 snd_irq=5 snd_dma1=5 snd_dma2=6

5. ?ŐCÿà 14

AŇ˙Ŕæ?9Ÿ, 9ÉbPż(Î!‘b Gravis UltraSound Classic C Sound Blaster 16 Ý›ȷ)

alias char-major-14 snd alias snd-minor-oss-0 snd-mixer alias snd-minor-oss-3 snd-pcm1-oss alias snd-minor-oss-4 snd-pcm1-oss alias snd-minor-oss-5 snd-pcm1-oss alias snd-minor-oss-12 snd-pcm1-oss alias snd-card-0 snd-sb16 alias snd-card-1 snd-gusclassic options snd snd_major=14 snd_cards_limit=2 options snd-sb16 snd_index=1 snd_port=0x220 snd_irq=5 snd_dma8=1 snd_dma16=5 options snd-gusclassic snd_index=2 snd_irq=11 snd_dma1=6 snd_dma2=7

AŇbËn Gravis UltraSound Classic ŕ[Ÿ, ţ¯ìż:

alias char-major-14 snd alias snd-minor-oss-0 snd-mixer alias snd-minor-oss-3 snd-pcm1-oss alias snd-minor-oss-4 snd-pcm1-oss alias snd-minor-oss-5 snd-pcm1-oss alias snd-minor-oss-12 snd-pcm1-oss alias snd-card-0 snd-gusclassic alias snd-card-1 snd-gusclassic options snd snd_major=14 snd_cards_limit=2 options snd-gusclassic snd_index=1,2 snd_port=0x220,0x260 snd_irq=5,11 snd_dma1=5,6 snd_dma2=7,3

4.5 ’G8Œ

AŇ˙Ŕ1ž OSS/Free T OSS/Linux Ý8ffiP, ˙Ł„ŔŒÍ,Ż-P: snd-pcm1-oss ,Ż-P, è ž OSS 8ffiP. ì

modprobe snd-pcm1-oss

úČ. 9Þèž /dev/audio C /dev/dsp ÝYî, ţ¯ OSS/Free (mT),Ż-PC OSS/Linux (Ł 25 Y ȷÝ)XĘÝŒø. ěŇ9ľÎßaĆ‹.

5 ?ŐCÿà

ĺ3TŇÎŐŐ,Ż-PÎÎË»àÝ‘ÎÝ. #ïţÎÿàÿ.

5.1 /proc jn-Ù

˙İ|3 /proc ê´ì0ÕĲ9ny˙Ý-ÙÝbàčG. /proc ÎŒÍ"ÌaÝ"jn-Ù, ŇÇÿň& ËÑD3, ĆÎõ˙Ñ3ÆŢÝ&-« Ý=Ť. Łŕ /proc İà, ˙mŁÞÿ_Ë˙mT. 9ó Linux HĎ˚˝‹Þÿ’‚ï’Â, ňAŇ˙ě_Ëňvň^bÞ /proc Ś˙ĳ, čĆ3 /proc ìÞ%Ćô^ b.

5. ?ŐCÿà 15

/proc/modules B ţ Ý n y ţ á Ý ß à Ý č G . ¯ ALSA ŕ [ , Ż - P ţ á ą , A Ň ˙ Æ á cat /proc/modules, TŇ:Õ¯9øÝŃŮ:

snd-pcm1-oss 4 0 snd-sb16 1 1 snd-sb-dsp 4 [snd-sb16] 0 snd-pcm1 4 [snd-pcm1-oss snd-sb-dsp] 0 snd-pcm 3 [snd-pcm1-oss snd-sb16 snd-sb-dsp snd-pcm1] 0 snd-mixer 3 [snd-pcm1-oss snd-sb16 snd-sb-dsp] 1 snd-mpu401-uart 1 [snd-sb16] 0 snd-midi 4 [snd-sb16 snd-sb-dsp snd-mpu401-uart] 0 snd-opl3 1 [snd-sb16] 0 snd-synth 1 [snd-sb16 snd-opl3] 0 snd-timer 1 [snd-opl3] 0 snd 8 [snd-pcm1-oss snd-sb16 snd-sb-dsp snd-pcm1 snd-pcm snd-mixer snd-mpu401-uart snd-midi snd-opl3 snd-synth snd-timer] 0

AŇ3HĎ,Ż-P‘bøMćýÝ, ˙)»:ÕŒÀ "snd" ’n, ň^bŕ[Yî.

żA1(Žû0Łï¡ìńìúČ, cs4236 ,Ż-PmŁćó):

win3:# modprobe snd-card-cs4236 /lib/modules/2.0.35/misc/snd-card-cs4236.o: init_module: Device or resource busy snd-mixer: Device or resource busy win3:# cat /proc/modules snd-cs4236 2 0 snd-cs4231 3 [snd-cs4236] 0 snd-timer 1 [snd-cs4231] 0 snd-pcm1 4 [snd-cs4236 snd-cs4231] 0 snd-mixer 3 [snd-cs4236 snd-cs4231] 0 snd-pcm 3 [snd-cs4236 snd-cs4231 snd-pcm1] 0 snd-mpu401-uart 1 0 snd-midi 4 [snd-mpu401-uart] 0 snd-opl3 1 0 snd-synth 1 [snd-opl3] 0 snd-timer 1 [snd-cs4231 snd-opl3] 0 snd 8 [snd-cs4231 snd-timer snd-pcm1 snd-mixer snd-pcm] 0

˙İćã: /proc/asound/cards /ffiĳ:ŕ[ŸÎÍD3. żA:

bash$ cat /proc/asound/cards 0 [card1 : SB16 - Sound Blaster 16 Sound Blaster 16 at 0x220, irq 5, dma 1&5

3ââÝż~ı(ţÎ&flÝŔćóÝ), íŇžÎ¯:

win3:# cat /proc/asound/cards --- no soundcards ---

u CS4236 Ÿ»à, Þb|ìíŇ

0 [card1 ]: CS4236 - CS4237B CS4237B at 0x534, irq 7, dma 1&0

5. ?ŐCÿà 16

AŇ˙„ëlã˙Ý’fflÑ@ą, )Q0Õŕ[Ÿ, čĆĲ::őÞŁXč;.

/proc/asound/ Ì a ê ´ Ţ î Ý n y h , Ż - P Ý & 9 č G . Ž ě Ň /proc/asound 3 ˙ ţ á Ï Œ Í ALSA ßàą–žŇĺ. AŇ^b /proc/asound, čĆţÎ "snd" ßà^bÑ@HĎ?. ˙İ|3 /proc/asound/cards jı0ÕHĎ?ÝŸ, Qą3 /proc/asound/0 0Õny 0 rŸ, /proc/asound/1 ı ny 1 rŸÝčG.

AŇ cat /proc/asound/ Ţî¯

ES1370 DAC2/ADC Playback isn’t active. Record isn’t active.

9Î1˙Ý,Ż-PŒ6KĲ?, ňêGň^bŕĘ(X|Œ6Ñð).

bÏëË0ŕ[’nÝ]ř, ţÎAŇ˙b OSS 8ffi,Ż-P, čĆţb /dev/sndstat ’nj. ALSA ,Ż-PžŻìÝèø˙Łţä9řčG, ÿľÎ‚ń OSS 8ffiĆĘÝ. ã /proc/asound İ|ŊŐ ÝßÕ??ÝčG.

5.2 Čŕ

ŒË˙Ýŕ[ŸĎ?, Ć /proc jn-Ùô9ĆŢîą, ˙İ|ŐŐËÑsŇÎŕ. ť›œ, HĎ2à- P˚˝, TŃK. "amixer" úČwÕŒř)ğÝ2](A /usr/local/bin). ›à "amixer" ::Čŕ ’ ffl. amixer ÝíŇž¸ŸÝ!ĆbĲ´Ő;, &Ý SoundBlaster16 Ţî:

Master 0 % (-14.00dB) : 0 % (-14.00dB) Bass 0 % (-14.00dB) : 0 % (-14.00dB) Treble 0 % (-14.00dB) : 0 % (-14.00dB) Synth 0 % (-62.00dB) : 0 % (-62.00dB) PCM 0 % (-62.00dB) : 0 % (-62.00dB) Line-In 0 % (-62.00dB) : 0 % (-62.00dB) Mute MIC 0 % (-62.00dB) : 0 % (-62.00dB) Mute CD 0 % (-62.00dB) : 0 % (-62.00dB) Mute In-Gain 0 % (-18.00dB) : 0 % (-18.00dB) Out-Gain 0 % (-18.00dB) : 0 % (-18.00dB) PC Speaker 0 % (-18.00dB) : 0 % (-18.00dB)

Ć&Ý Crystal 4237B Ýŕ[ŸbĲ9Íÿó4:

Master D 0 % (-22.00dB) : 0 % (-22.00dB) Mute 3D Center 0 % (-22.50dB) : 0 % (-22.50dB) 3D Space 0 % (-22.50dB) : 0 % (-22.50dB) Mute Synth 0 % (-94.50dB) : 0 % (-94.50dB) Mute FM 0 % (-94.50dB) : 0 % (-94.50dB) Mute DSP 0 % (-94.50dB) : 0 % (-94.50dB) Mute PCM 0 % (-94.50dB) : 0 % (-94.50dB) Mute Line-In 0 % (-34.50dB) : 0 % (-34.50dB) Mute MIC 0 % (-22.50dB) : 0 % (-22.50dB) Mute CD 0 % (-34.50dB) : 0 % (-34.50dB) Mute Record-Gain 0 % ( 0.00dB) : 0 % ( 0.00dB) In-Gain 0 % (-18.00dB) : 0 % (-18.00dB)

Loopback 0 % (-94.50dB) : 0 % (-94.50dB) Mute Mono 0 % (-45.00dB) : 0 % (-45.00dB) Mute Aux A 0 % (-34.50dB) : 0 % (-34.50dB) Mute

ěŇŒì "Mute" čŒû, CS4237B #Ń=xŕ„ô§–ŕÝ. E CS4237B, &Ł›Æ amixer "master d" unmute |ą–»sŇÎŕ. SoundBlaster ÝíŇţ^b–ŕ, Ä amixer master 100 unmute žÞ xŕ„Łt–ŕ, ’‚ 100%. ˙İ|àóC, T¯ "mute" C "unmute" ÝZC, TKÆ, ĳfflŒ. Æ amixer "master d" 100; amixer pcm 100 unmute İ|Þ CS4237B ŸÝxŕ„’t´, ňÞ PCM ŕ „Łt–ŕň’‚t´. AŇĳ§ŁŒø, İ|àAr, A amixer CD 25:50.(, &LßčŒÍÎ ĳĳ§Îĳ, Ä&ú§Œì9ôõ˙ÝŁőYwŻHbÛ6n;.)

˙TŇì amixer cd rec |Þ CD ¯Ę´ŕÝŕÙ. Qąąì amixer cd norecúČŁth’ffl. AŇ ˙ŔŁBãiÿśĳ´řŃŮ, ˙ô&İ|ì amixer record-gain 100; amixer mic 100 rec mute(A ŇÞiÿśíá Ýwŕ’‚–ŕÝŢ, iÿśž´Łő[ÕÍŰÝ*r, žCW{ŕI¯ŕ„łś.) QĆ5ÝÎ&^»Èà amixer ĳ;Ő 3D center C 3D space Ýŕ„’ffl. AŇ bSSWŘÝ, ŽŒá &. 9˛őİã alsamixer ĳ˙Ţ.

ALSA FAQ îń“îİ|à cat <file> > /proc/asound/#/mixerC0D0 úČĳ/ÆČŕ’ffl, Íı <file> Ý/ffiÎã /proc/asound/#/mixerC0D0 ıãß. &Přěĺ8!ÝŤŇ, &Ýé\pĺh’n 0Õ. 5.3 /dev/snd/ ìÝ’n

ALSA ,Ż-P3 /dev/snd/ ê´ìbŁ‚Ý,Ż-P. AŇ˙bŒnŕ[Ÿ, ˙İ»:Õ|ì’n:

/dev/snd/pcmC0D0 - 9ùŕ[ŸÝæSSŕ[’n. /dev/snd/mixerC0D0 - Ï"ë"rŸÝČŕ ’n. /dev/snd/controlC0D0 - Ï"ë"rŸÝfflŒ’n.

ÏŒÍrDÎĳÏ£rŕ[Ÿ. ÏÞÍrDÎĆ“ŐŸîÝ’nrD. ŒùbËÍ PCM ’nÝŕ[Ÿ TŇb pcmC0D0 C pcmc0D1 ’n.

ŽÚN: ALSA Ý’nj(õİÌ‹BŒøÝ. İÝ ALSA ,Ż-Pà /dev/snd/pcm00 (ÏŒÍÎŸ, ÏÞÍÎ’nr). AŇ:ÕÍ HOWTO ıbàİÝj(Ý, ŽűŁ Email Ż&|-?Ñ. ĺ 3 ˙ İ | Þ ˚ ć ˙ Ŕ W Ý ŕ [ j ó ˙ Ï Œ n Ÿ Ý PCM ’ n ı Ý . ĺ 3 Ő Ő à cat . ˚ ć Z C j (T ˚ ć j n )X ˙ /dev/snd/pcmC0D0, ţ ¯ 9 ø : cat <filename> > /dev/snd/pcmC0D0. Í ı filename İ | Î ˚ Ň j n , ľ Ł ÿ È ´ . A Ň ˙ ‹ b ĺ W Ý ŕ [ j , ô İ | Ő Ő . ˙ ô İ | 8 http://www.ldp.org/sounds/english.au. 9Î Linux Torvalds ý Linux 9ÍCAćsŕÝŢ. ŕ[’nï›ff’ffl‚ 8000Hz, 8 Ż-. 9Ňæ¡âèÕÝ "english.au" žsŇýŢÎ, ĆÍÿjİ»ľ žsŇfflŕ. AŇ˙WÕ, Žlã˙ÝŁő, T„ÆŢ amixer ŒÅTĲ:À/(ŇžÎ... ˙ÝĎf VÝ!?) . (}ą˙İ|à˙ĞKÝêw-PA sox T mpg123 , ŊŐÝĳw˝“Ý 48KHz, 16 Ż-Îŕ.)

AŇ˙ţáÝ "snd-pcm1-oss" ßà, ˙ôİ|£à OSS Ý8ffiPĳDãŕ[Ÿ. Ëï b|ìÝET n;: /dev/snd/pcmC0D0 -> /dev/audio0 (/dev/audio) -> g˙r 4 /dev/snd/pcmC0D0 -> /dev/dsp0 (/dev/dsp) -> g˙r 3 /dev/snd/pcmC0D1 -> /dev/adsp0 (/dev/adsp) -> g˙r 12 /dev/snd/pcmC1D0 -> /dev/audio1 -> g˙r 4+16 = 20

/dev/snd/pcmC1D0 -> /dev/dsp1 -> g˙r 3+16 = 19 /dev/snd/pcmC1D1 -> /dev/adsp1 -> g˙r 12+16 = 28 /dev/snd/pcmC2D0 -> /dev/audio2 -> g˙r 4+32 = 36 /dev/snd/pcmC2D0 -> /dev/dsp2 -> g˙r 3+32 = 39 /dev/snd/pcmC2D1 -> /dev/adsp2 -> g˙r 12+32 = 44

5.4 ÜšÝčG

3 ALSA ,Ż-Pê´ıÝ INSTALL jôèÕÝŒřˇ*ż, Œå,Ż-PŁőć§J’ffl. ţïê wÎŕÝàH, ˙İ»mŁà9řúČ. ŒfflÝêw-P, A mpg123, sox(ð| “play” úČĳÆŢ), T X11 Tà-PA RealPlayerKÄàÕ9ř. &ÍSSô´^àÄ.

5.4.1 /proc/asound/#/pcm#0

"Playback erase" - ztXbny OSS Tà¨PÝÜščG. "Playback <app_name> <fragments> <fragment_size> [<options>]" "Record erase" - ztXbny OSS Tà¨PÝÜščG. "Record <app_name> <fragments> <fragment_size> [<options>]"

<app_name> - Tà-P(Ì, Śâ(ť8›Čffl)TŚâŋ5. <fragments> - n\(fragment)ó, Ż 0 JŁŻóC. <fragment_size> - ŒÍn\Ý byte ó, T 0 óCŁŻ. <options> - óCPÝćó WR_ONLY - AŇbÍTà-P’ffi@ßP‚O_RDWR, @jÝJğÞ;‚ O_WRONLY(êw), E Quake ĞĲbà... £ÍPż:

echo "Playback x11amp 128 16384" > /proc/asound/0/pcm0o echo "Playback squake 0 0 WR_ONLY" > /proc/asound/0/pcm0o

5.4.2 /proc/asound/#card#/sb16

"Playback 8" -> ,Ż¨Pêw‘ľÿà 8-bit DMA ;ĳ. "Playback 16" -> ,Ż¨Pêw‘ľÿà 16-bit DMA ;ĳ.

"Playback auto" (default) -> ,Ż¨PŁŻóC(ž›˚Őÿà 16-bit DMA ;ĳ) "Record 8" -> ,Ż¨P�ŕ‘ľÿà 8-bit DMA ;ĳ. "Record 16" -> ,Ż¨P�ŕ‘ľÿà 16-bit DMA ;ĳ.

"Record auto" (default) -> ,Ż¨PŁŻóC(ž›˚Őÿà 16-bit DMA ;ĳ)

żA: echo "Record 16" > /proc/asound/0/sb16 ?˙ŒMÝčGŽćĄ INSTALL j.

6 ˇ*żCőÞ4t

Ž›::ŕ[Ÿ,Ż-Pê´Ý FAQ j. 9Œ;)Q3ęÑı.

6.1 _Ë,Ż¨P

6.1.1 Linux mTæ»Dê´W

AŇ ALSA ,Ż-PPřWŘ_Ë, Ňĺ¯0Õ “version.h” TÍÿSáj(header files)fivÝý0, 9 Îĳ˙^bHĎmTÝSáj. ›¨F‘ :: Kernel-HOWTO, Þtś»ÝmTŁffiÕ /usr/src ňv ì make configúČ.

6.2 ţá,Ż¨P

Žlã|ì&f:

6.2.1 ŕ[Ÿ8ffiP

˙ÎÍy5fiyÝ@ffl˙Ýŕ[ŸbYîœ? û0ŁBßlã. b‘Œnğ X123 Ýŕ[Ÿň“Ğy ğ X123b Ý, 9øİ»žŊð˙Ý‘ .

3ĺŒ]ń, ÇÿÎbYîÝŸôİ»ž0˙jì - ‚ÝHĎŒn CS4237B ÝŸ, ˇÝ&ËÍˇ‘ĳć z¡, ŤŇsĺ1ĂZ˝Ěb. (æZÎ On the other hand, even a supported card can give you troubles - it took me two hours to figure out the installation of a CS4237B which was, after all, just a fine example of RTFM. )

6.2.2 “Device busy” T “unresolved symbols”

˙İ»3 2.0.x ÌmTıÞŕ[ŸYî_˙mT/, TÎ‹ţá OSS/Lite(mTÝ),Ż-P(İàcat /proc/modulesĳlã). ÉtŇ,Ż-PTěś_ËmT(Ž: Kernel-HOWTO ąŻW). 3 2.0 ÌmTıÝŕ[ßàğĘ "sound.o", TŇff@à. (4Q ALSA Ý,Ż-P "snd.o" İ|.) AŇ˙ÝmTÎ 2.2.x Ì, Ć^bÞŕ[Yî_Ë˙Ĳ, ALSA ,Ż-PôžPřőà. &ôáĳ9ËË!ÝÏţČSSæW, X|&3h„őŒgŁÕ. AŇ˙àÝÎ 2.0.xÌmT ("uname -a"úČF/¯ "Linux penguin 2.0.35 #6 Wed Sep 23 10:19:16 CEST 1998 i686 unknown") čĆ˙Ä6Þ ŕ[,Ż-Pát*.

AŇ˙ÝmTÎ 2.2.xÌmT, čĆ˙mŁŕ[,Ż-P. 2.2.x ÌmTTŇÞŕ[,Ż-P_Ë˙mT, ňŔá˚ćŕ[ŸÝYî. .h˙Łóŕ[Yî, ňô@fflŁŔá˚ćŕ[Ÿ,Ż-P.

6.2.3 êŇ Unresolved symbols

ĺŒÍCW "unresolved symbols" G>Ýæ.İ»ÎśÌmTg)İÌ,Ż-P. Ž3ěś_ËmTfi ą¡flÝôěś_Ë ALSA ,Ż-P. Ah–İ|@ffl,Ż-P»gî˙ÝśmT.

6.2.4 lã PnP ’ffl

@fflŕ[ŸRŻ(active)Ý[? Žĺš¨F‘ \\ PnP-HOWTO, @-˙‹Ñ@2lŻ(activate)Ý˙ Ýŕ[Ÿ.

6.2.5 ćób’E[?

lã, „ëlã˙Ýŕ[Ÿ’fflćó. ŽˇT: 534 Ğy 543, 0x534 ôĞy 534. ‘, břŕ[ŸŁţáÝßàÎ˙ï˚ÝčÍ. ^>Œì, ĎŠśfT%ĆÝ, Qą„::˙ modprobe ÝŤŇ. żA Crystal 4232 TŇæáÝ,Ż-PÎ snd-card-cs4232, Î "snd-cs4231". Ć SoundBlaster PCI64 TŇţáÝÎ "snd-audiopci", & snd-es1370. (9ř3Z˝ıKbű, ĆĽï3ű9S HOWTO ‘ , ¨¨ÝŒÍMîŐ¡à snd-cs4231 ŕÿsŇÎŕ.)

6.3 ,Ż¨PţáÝ... İÎ^Îŕ

6.3.1 Łt–ŕ

ALSA ,Ż-Pİ|žà9óŕ[ŸKbÝ "–ŕ" »æ. AŇ˙ţáÝŕ[,Ż-P, Œ6:RĳK Ñ@, ţÎ^bÎŕÝŢ, čĆ˙İ»flŇ.–ŕãŔ*Ý. Ł9ĆĘ˙Łà "amixer" T "alsamixer", ËïK!3,Ż-Pı. ľŁ"á:

amixer -c 1 master 70:70 unmute amixer -c 1 pcm 70:70 unmute amixer -c 1 cd 70:70 unmute

E9óÝTà-PTŇKb[Ý.

6.3.2 OSS/Linux Ý8ffiP

AŇ9Î˙ťgÿà ALSA ,Ż-P, Ć˙|GÿàÄmT/ŸÝčÍÝŢ, ˙İ»ŔŁ»õÄĲ8 ffiÝ»æ.(Çÿà /dev/pcmX ’nfi»æ). 9‘˙mŁţá "OSS 8ffi,Ż-P". ÆŢ modprobe snd-pcm1-oss (ŊŇnyţáÍ,Ż-PčŒ;. ). ŽÚN: snd-pcm1-oss »y snd-pcm1. Eİ,Ż- PÝYîXmŁÝÎ snd-pcm1-oss.

6.4 ŒfflPŸŐ

6.4.1 Ő¡à "insmod"

à "insmod" ãĆ kerneld ÀÎbàÝ. ô&.h˙ţİ|3ÇKî:Õý0G>Ý.

6.4.2 \ INSTALL j.

3,Ż-Pê´ıÝ INSTALL jİ|sĺĲ9čG. AŇ˙Ý,Ż-PRőà, ¡flÝ::9Íj, ô&žbÜšÝčG.

6.4.3 týG>

AŇ|îÝ]řÎ^bà, ˙İ|ěś_Ë,Ż-P, ŁOÿÞtýG>X˙ /var/log/messages jı , Ę‚tąWð. ìcd /usr/src/alsa-driver-...úČ˙á,Ż-Pê´, Qąíá:

./configure --with-debug=detect; make clean; make

Ét,Ż-P(AŇÿ‹B@ŻÝŢ, Ž:ąńbèÕÝÉtßàˇ*ż) Qąà˙ââàÝ "modprobe" ĳČHæś_ËÝ,Ż-P. :: /var/log/messages Ěb^b˚ć8nG>.

6.4.4 AŇK^bàœ...

AŇ˙PřãG>ıãßaõ, űŁ Email Õ ALSA ÿàï;*ą), alsa-user@alsa-project.org. ¡flÝŔî|ìčG:

• ˙Ýŕ[ŸÝ(Ì|CÍÿàÝþn.

• AŇ˙Ýŕ[ŸÎ ISA PnP Ý, wá isapnp.conf ıbnÝI¯. • ˙Ý conf.modules jTÎ@Ż ALSA ,Ż-PÝúČŢ. • Xb3 /var/log/messages ıTŇõ ALSA ,Ż-PbnÝG>.

6.5 /ăŞ

AŇ˙sĺÝŒwŞ, ALSA ,Ż-Pffisà„T»Èßá(ŃK)|ìčG:

1. ,Ż-PCmTÝÌÍ: ’cat /proc/asound/version’ 2. ŕ[ŸčG

• ÃďXýîÝŕ[Ÿ(Ì • ŇŸîńÝ&Íþnýî • ’cat /proc/asound/cards’ ÝÆŢŤŇ 3. Xb3 /var/log/messages ıÝ8nG> 4. őÞÝàŰ

6.6 ˇ*ż: W CD ‘...

AŇ˙ÿàkmod/kerneld |C ALSA ,Ż-PĳW CD, čĆ kmod/kerneld İ»ž¯ï˚Œfflţ á,Ż-P. 9ÎãyúČ»Ý CD wŕ-Pľžğ CDROM ffi»êw, ĆžÿàÕ˚ć’n, ŕ kmod/kerneld ĳţá,Ż-P. 9ÍőÞÝŁİ»ţľbÿà modprobe Ý.

6.7 ˇ*ż: HĎ MIDI «»,ŻŻ¨P

;ð, «»’nÝ IO ÁžãýãÝ«»’n,Ż-PŹb. X|3˙İ|˙Ţ "modprobe snd-serial" |G, Ä6ŕ,Ż-PÕw*Ň«»’n. |ìÎXm-«.

setserial /dev/ttyS0 uart none modprobe snd-serial (AŇ˙Ý MIDI ’nÿàŒøÝ’n,Þ /dev/ttyS0 ðW8ETÝ /dev/ttySx)

6.8 ˇ*ż: ðśmT? ðśßà!

¯˙?śmTą, ˙İ»mŁěś_Ë ALSA ,Ż-P. AŇÿÆ3æĳÝ /usr/src ê´ì, Ž¡fl Ý3˙˙Ţ ./configure, make, make install fiG›ì make clean úČ.

! bÍHŒøÝmTÌÍ_r "2.2.0ac1", žff configure úČjpĺÎóC. &Ŕ9Í3śÌÝ úČjıžŁX, Q˙İ»ß;Őæ»DıÝmTÌÍ_r.

6.9 ˇ*ż: KDE C ALSA ,Ż¨P

AŇ˙ÿàÝ KDE, ňQPřWÕŻAffi@ÚČT;ŐÿàÝwńĞ-Ùŕ[, ÄÍÿŕ[ŻőÑð . ôţÎ˙Ý CD êw, MP3 êw|CČŕ KĲÑð, čĆİ»ľÎ.‚bþ "kwmsound" Ć‹. X|: @ffl3˙Ý@ŻúČj($KDEDIR/bin/startkde)ıb "kwmsound".

6.10 ˇ*ż: ÿà ALSA ’n

AŇ˙|Gb£àÄ Linux Ýŕ[Yî, čĆ˙ÝTà-Pİ»mŁàÕ /dev/pcm0, /dev/audio C /dev/mixer. ÿà OSS 8ffißà snd-pcm1-oss ÎýÝŁX]ř, ňAŇÿàËÑÝ ALSA ’n(3 /dev/snd/ì)ÝŢč??.

6.11 ˇ*ż: ÉtXbßà

ŁŒÍŒÍÝÉtè£Íßà@3ÎÍ?ðř. Ĳ5žÝ, XbÝßà(KÎã snd- ffi», X|àŒ FˇˇÝúČ»!“, ˙İ|D|Ýì|ìÝúČÉt ALSA ŕ[,Ż-P:

cat /proc/modules|gawk ’/^snd-/{print $1}|xargs -i rmmod {}

Juergen Kahrs űĳ: "&bŒÍúČjİ|= soundcore, soundlow |C sound KŒ£ŔĲ, AŇÿÆ‹ ţáv^3ÿàıÝŢ. 9ÍúČj˛ğ /proc/modules ëg, 9ø3˝WąTŇžbH9ßàžì ĳ." ĂÝŁřÎ:

awk ’/^snd/||/^sound/&&($3==0){system("rmmod " $1)}’ /proc/modules /proc/modules /proc/modules

ŽěŇ: AŇbŒÍßàţäĺŒÍßàÝŢ, ˙İ|ľÉtťîůÝčÍ. 9Ňæ¡˙İ»bÄŁ ìÏÞĳúČ. (&´ĳ^$ÕÄ9Ë›ţ; :Rĳ˙İ||ţï3 /proc/modules ıÝ5«Ét ALSA ßà.)