The Linux Plug-and-Play HOWTO ßZÌ

őï: David S.Lawyer bf347@lafn.org Ëï: Eÿí rock@371.net v0.00, November 1998

QÃŕğŁõÿà PnP ’n. AćÿŕÝ Linux Yź PnP. ÏŒÍÌÍÎ˝JÝ, ňô&Eŕbà. ê� 1 +Û 1 1.1 ÌJ, ďý, H1, õ *à . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.1.1 ÌJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.1.2 ďý . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.1.3 H1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.2 ÎĳŇ“: ŕôİ|QR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1.3 h HOWTO ÝśÌÍ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2 PnP ğĆĘ: 5g "čÙ" 2 2.1 %ĆÎ Plug-and-Play (PnP)? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.2 ŇÕ^Ać0’n(õ DÄĳ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.3 IRQ’s – ÃŰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.4 DMA ;ĳ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.5 Memory ð . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.6 ËË "čÙ" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2.7 őÞ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3 Plug-and-Play (PnP) ŁX]n 5 3.1 +Û . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3.2 Linux mŁ PnP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3.3 ÀaőÞ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3.4 ’H PnP BIOS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3.4.1 ŕbŒÍ PnP Eő-Ù[? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3.4.2 Ać5gčÙ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3.4.3 ěHgH? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1. +Û 2

4 AćE} PnP Ÿ 6 4.1 +Û . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 4.2 /à PnP ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 4.3 BIOS gH PnP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 4.4 Isapnp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 4.5 ÑĆmTŕ Linux Yź PnP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4.6 PnP 8˝õZj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

5 !´ 8 5.1 2ë . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5.2 ı\ – ŊŰ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5.3 Isolation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

1 +Û

1.1 ÌJ, ďý, H1, õ *à

Íˇ;Ž:æZ

1.1.1 ÌJ Copyright (c) 1998 by David S. Lawyer. Please freely copy and distribute (sell or give away) this document. You may create derivative works and distribute them provided you: I. For the case of minor changes and corrections where there exists a current maintainer: Send your proposed changes to the current maintainer first. You may distribute (per II. below) only if the current maintainer neglects to incorporate your changes in a timely manner. If the changes are only to correct typos, you need not wait for a reply from the maintainer before you distribute. II. In all other cases:

1. Make a good faith effort to insure that a copy of the derivative work (including any master copy) gets on the Internet at a well-known (and mirrored) site for free downloading.

2. If you change the license, license the work in the spirit of this license, or use GPL (Free Software Foundation).

3. The major authors become the copyright owners (not to exceed 2). Minor contributions do not make you an author.

4. Make a good faith effort to contact the maintainer (or copyright owners if there is no maintainer) to let them know what you have done. If the changes are extensive, then you should also attempt to make more such contacts (including prior to your project).

5. Give full credit to significant previous authors and contributors although the credits section need not exceed 1% of the length of the document.

1.1.2 ďý

If certain words are trademarks, the context should make it clear to whom they belong. For example "MS Windows" (or just "Windows") implies that "Windows" belongs to Microsoft (Micro$oft).

1.1.3 H1

Much of the info in this HOWTO was obtained from Serial-HOWTO, the Internet, sales clerks, etc. and may be unreliable. While I haven’t intentionally tried to mislead you, there are likely a number of errors in this document. Please let me know about them. Since this is free documentation, it should be obvious that neither I nor previous authors can be held legally responsible for any errors.

1.2 ÎĳŇ“: ŕôİ|QR

ŽŒå&ŕÝËËŔř. ňť›ěŇ, AŇŕWıÝÌÍÎŒÍ‘|GÝ, Ž:ÎÍbśÌÍ.

h HOWTO ÏŒÍÌÍ, 0.00, &#Ń^b:h: PnP Ż-Ťx, ôň˝“ğŁ PnP. ô^bfťÞÍ . Linux ŐW PnP Eő-ÙÝĆÙÝ!. &žĘ5ŁÕ BIOS Ać’H PnP(?Ł1ĆÙAćĘ Ý). h HOWTO Î˝JÝňvİ»Ñ@(ČA&ýÝ, ŽŒå&). 3h HOWTO ı&ÿà ?? ĳ “î&áĳŇn. ŕŔ;˙(ěű)õî»h HOWTO [? &Ñ30SS.

1.3 h HOWTO ÝśÌÍ

h HOWTO ÝśÌÍİ|3 LDP Ý‘¯ìFî0Õ. ť›: <http://sunsite.unc.edu/LDP/mirrors. html>, ¯ŕ0ÕŒÍ»Ý‘¯ìFą, F\ "Linux Documentation Project" (LDP), 3Íÿ}P HOWTO ı0. AŇŕGGŔáĳtśÌÍÝ^˚, ŕÄÿà‘¯ìF, : <http://sunsite.unc.edu/LDP/ HOWTO/Plug-and-Play-HOWTO.html> Çİ.

2 PnP ğĆĘ: 5g "čÙ"

2.1 %ĆÎ Plug-and-Play (PnP)?

Plug-and-Play ţ Î Ł Ż g H (ś ů )Ň Õ ^ ı Ý æ Ÿ õ Í Ă ’ n , Q ą Œ å E T Ý ’ n K Ę Ý % Ć . Plug-and-Play Ý˚ŹÎ.Îğ’nõ8˝(’n,Ż-«)8g), ňEő’n, 3NÍ’nõÿÝ,Ż -«fi Ÿñ;*;ĳ. ðË1ř, PnP 5gì»čÙŻ’nõ{˝: I/O 2ë, IRQ, DMA ;ĳ, /D ð. ČAŕğŁ9 4 4, :ìńÝ. ŒË9řčÙff5g, ’n((C3 /dev ê´ı)ţÝn?ffÿà (Ïu9řÎğ’n3ŕÝ PC ı).

PnP gHčÙ, ňGÎŒffl-ŮîÝgHčÙ. ĳÑÿàÝ PnP, &9’n)Îff PnP ĳgH. A§ ŒŁ§ ÝgH, ’init string’ ff;Ä I/O 2ë;ĳXŻ§ŒŁ§ , ĳÑ I/O 2ë;ĳÎã PnP 5g Ý, ň ’init string’ ^ PnP Pn. ’HŹýÝ>ŮÎãàVÆŢ-«ĳĘÝĆã PnP. X|¯1R PnP Ý‘Î, ’čÙ’Ňæ¡čÙıÝŒI5, ’gH’Ňæ¡ØřvlÝgH.

2.2 ŇÕ^Ać0’n(õ DÄĳ)

ŇÕ^ŚÀ CPU ĳžÕ, /DĳD;-«õóA. bŒř’n, AÂ8,Ż , ŢîŸ, "8, çŸ, modem Ÿ, ÎŸ, ŹýõNý, ĞĞ. béÙèžé», xŤîÝ&ËÀa.’nõ CPU =3ŒR, ^ O.ÿÆĎRĳ.

ÄĲ, &9’nKÎæŸ(flÓaŋŤ). *F, tÝæŸfiš, &9’n‹BˇÕŒsˇnffĘ3xÌî. xÌîÝæŸô&ŚâcŒÍ’n. /Db‘ôff-‚Î’nňÎh HOWTO ıÝ plug-and-play.

ŇÕ^ŁÑð˛ő, NÍ’nÄ63ÿÝ,Ż-«(ÿôÎEő-ÙÝŒI5, 3CPUîžŢ)fflŒìž Ţ. ,Ż-«^ /dev ê´ìÝľĎZ˝Ð-3ŒR, ĳÑĂÆÎËÑÝZ˝. ÿÆbé hda1, ttyS0, eth1 Ğ9øÝ(C. jìÝÎóCľĎ’nÝ,Ż-«, ţ1 eth1 Ï, ţäöŕÿàÝçŸÝvl. 9 ø eht1 ţ»5gŻtÝİ|ÿŕHĎÝçŸÑð˛őÝ,Ż-«šÝÍÿ,Ż-«. ‚ÝfflŒ’n, CPU (3,Ż-«ÝfflŒì)’’nsXúČõ´’n\ã*>. Ł9øĘ, NÍ’n,Ż-«Ä6áĳ ’nÝ#ý2ë, fAàö;*Ý2ë. áĳ9øÝ2ëţA!ŸñÝŒf;*;ĳ, Çÿ9Í;ĳÎ PC ęÝ&9’n”šÝóAÀa.

PC b 3 v2ëè : /D, I/O, õgH(Gğö PCI Àa). ľbGËÍ(/D, I/O)ff PnP gH. 3 PC ę93ËvlÝ2ë”š!øÝÀa. (ĺš: Eö PCI Àa, ÿàöFíóA). ňÎãľffléŋĳŒå ’n2ëÎ3 I/O è T3/Dè .(Ëïě: Í@ţÎÀafflŒéŋıÝ/Dÿ»a, ¯ÿ‚ 0 é£ ‘, “î¯G2ëÎ/D2ë, ‚ 1 é£‘, “î¯G2ëÎ I/O 2ë.) ’n;ðÿà I/O 2ëè . 5g I/O 2ëxŁbËM.

1. ’HæŸÝ I/O 2ë,Ğ.(æŸØD 2ëıÝŒÍ)

2. ŕ’n,Ż-«áĳ9ř I/O 2ë.

ÏëMÎ3 /dev ê´ıŻ’nõÿÝ,Ż-«ãŒÍ(C, A hda, ttyS0, T eth1. GËMţéŁX3 ŒfÕĳî0ØSSÝĲGrDÝőÞ. ŕÄ6áĳĲGrDňvØSSÄ6.rDw3ĲGGń, ŕ–İ |0Õÿ. 3ŇÕ^ı, ,Ż-«Ä6áĳ#ý2ë, ňv{˝Ä6’H‚8!Ý2ë, ¯Q9ř2ëT ÎæŸØD 2ëıÝŒÍ. 9ËøKŁĘ, ý0ÝÎbřSSGĘÝÍıŒø, QąQEŇÕ^0Õ ’nŐÕˇM. ìńŁÕîńÝ: 2.3 (IRQ’s), 2.4 (DMA ;ĳ) IRQ, DMA ;ĳ, õ 2.5 (/D2ë), Xb 9řKğ"čÙ".

2.3 IRQ’s – ÃŰ

:ÄìńÝŊŕ+Û, ŕô&Ŕ:?ŊÞÝ5.2 (ı\ – ŊŁ). ŊŰ: tÝ2ëš, bı\mŁ˛ğ (A IRQ5). .ÿğı\r. &Æ3îń‹B1Ä’n,Ż-«‚Ý»;*Ä6áĳæŸÝ2ë. čĆD ÄĳğĆðœ? ’nAć^,Ż-«;*œ? X|’nmŁáĳ,Ż-«Ý2ë, 9ø’nţİ|ñğ ,Ż-«Ý. żA: ’n#[ÕŒřmŁFXÕxDÝóA, ÿmŁŒå,Ż-«yîĳJ9řóA, ň .óA´’nÝcŐăXÕxD.

’nñğ,Ż-«à.ŒÍı\éŋ=a(ÀaÝŒI5)Ýé£u{Ý]ř. b16Í9øÝ=a, NÍ =a^ŒÍľfflÝ’n,Ż-«nÐ. Nq=abŒÍľfflÝ IRQ(Interrupt ReQuest) r. ’nmŁ.

ı\wÕł¯Ý=aî, Nv,Ż-«Ä6ŇW!Œ=a. ~bÿàøq=aãXöDë3’nıÝı \r, hı\rÄ6ff,Ż-«áĳ, 9øÿ–áĳmŁŇWčqı\a.

2.4 DMA ;ĳ

DMA Ć“ ’Direct Memory Access’(à#/D"ő). ţÎ.&’n´ CPU Wı#Ñ-ÙÀa, Nà#. óAFXÕx/D. ;ð CPU 5ËMĳFXóA: 1. ´’nÝ I/O D;è \óA, .óAw3 CPU /I. 2. CPU .óA´Í/IXÕx/D. DMA ]P;ðàŒMţİ.óA´’nà#XÕx/D. ’n{˝Ä6/Hb9Ë»æNÎXbÝ’nKİ|ÿà DMA Ý. ´ DMA FíŹà-ÙÀaffi» ÝFíÄ-ı CPU ţĘ%ĆÝ.

¯ŒÍ’nŐ%˙Ţ DMA ‘, ÿžsŇŒÍŽO(à;ŐÀaÝ DMA ŽO=aÝé£Ý]P). DMA ŽOôİ|àı\Ý]Pĳ@ĺ, ňžbŒfflÝ;‘, X|‚Ý">, ţàŒËľĎvlÝı\ ’DMA-Ž O’ ĳ@ĺ. éı\Œø, . ’DMA-ŽOa’ _rĳI¡ÎøÍ’nsŇÝŽO. 9ř_rţğ DMA-; ĳ. .‚ DMA Fíÿà-ÙÀa(!Œ‘ ľ»bŒÍÿà), X|ÿÆ@jîà!ŒÍ;ĳ, _rx ŁàĳI¡ă3ÿà;ĳ. xŤîÝ{˝ØD S´&;ĳÝ¯GÏV. ŁsŇŒÍ DMA ŽO, ’n Ä6áĳŁ‚Ý DMA ;ĳr, ;ĳrãÎğ’nD;3Ł‚/I.

2.5 Memory ð

¯ I/O 2ëŒø, Œř’n3x/Dı5gb2ë. ¯ŕæ9øÝŸ‘, ŕ@jîôæÝŒs/Dßs (x/D, Î I/O /D). 9ð/Dff’nõ CPU ”š(žŢ’n,Ż-«ą). 9s/DŇæ¡’nõ x/Dfi ’à#’FíóA. Í@ÎËÑÝFí, ’n.óAwÕÿŁ‚Ý/Dı!‘ôţwÕÝx /Dı. æŸõ’n,Ż-«Ä6áĳ/DsÝ2ë.

2.6 ËË "čÙ"

Ä6.’n,Ż-«õĂÆfflŒÝ{˝Ð-Rĳ. 9ã’ĂÆèž8!ÝčÙĳŁX. żA: ŹŢýÿ àËÍčÙ: ŒÍ IRQ õ ŒÍ I/O 2ë. 9řčÙÄ6èžŻ’n,Ż-«õÎğ’nËï. ,Ż- «(õÿÝ’n)ffú((A ttlyS1). 2ëõ IRQ rffæŸD;3Ł‚ÝB7Żı(TxŤÝŒÍˇnı).

2.7 őÞ

PC Ż-ľèžbğÝ IRQ, DMA ;ĳ, I/O 2ë,Ğ. ČAľb£Ë’nňv’nKÿàýãÝčÙ, .,Ż-«õ’nÐ-3ŒR^%ĆőÞ. NÍ’nbŒÍüfflÝčÙňv^^ ıÝÍĂ’nŐ M. ^bËÍ’nÿà8!Ý I/O 2ë, IRQ, Ğ. _ű,Ż-«‘.9řčÙű˙ĲÇİ. 9øŕ›ţ ŊŐÝ.

ň@j›ţÎ9ø. *FGb&9!Ý’nvÿÆÁbİ»sSSŐM, Ćv!‘êŁÿàľŒ Í!ËvlÝ’n. żAŒÍSSİ»Ŕÿà£Í!ÝÂ8,Ż , £ÍŹý, ĞĞ. X|’nÄ6bŒ fflÝůþP9øİ|.ÿÆ’H‚˚ŇÝ2ë, IRQ, ĞĞ. .‚Ł–ffičÙŐM. ňÎŒř IRQ õ 2 ëÎ8¯ýãÝA‘Öõ"8. ÿÆmŁ9øÝůþP.

tÝčÙŐMfiš, bŒÍőÞÎŒå,Ż-«ý0ÝčÙ*>. żA: ŕqAđŔ3gHZ˝ıí á IRQ4, İ’n@jÿàÝÎ IRQ5. 9ÎčÙ5gÝĺŒËý0.

čÙ5g, AŇĘÝÑ@, İ|3{˝õÿÆÝ,Ż-«fi Ÿñ;*;ĳ. żA, ŒÍľfflÝ I/O 2ë PŽ5gŻŒÍ’n,Ż-«õŒs{˝, čĆţİ3ÿÆfi Ÿñ;*;ĳ. ,Ż-«İ|’’nX

3. Plug-and-Play (PnP) ŁX]n 6

úČõ*>. @jîľŒf;ĳ, .‚,Ż-«İà\’nØD Ý]PßÕ*>. ňÎ’n»à 9Ë]P;*. 5gŒÍ IRQ, .ÿő‚,Ż-«õ’nİ|ø!ÝĺŒf;*;ĳ.

3 Plug-and-Play (PnP) ŁX]n

3.1 +Û

PnP . PnP čÙŁŻ5gŻ{˝õETÝ8˝. ţÎ, .’nõÿÆÝ,Ż-«gENŸñ;*;ĳ. 3ÿà PnP fiG, {˝êőa, 8˝êgHZ˝(TvńÝ]ř)Tđ?{˝ÿàÝčÙĳ5gčÙ. 9 øň»ÀÎÑð˛ő.

˝“Ý PnP (ô»ÀÎÑð˛ő), mŁ PnP BIOS õEő-ÙÝg). ¯ŇÕ^ffi^‘ BIOS žžŢ ĳ@Ż. ČAEő-ÙD;3{8î(;ðÎ9ø), čĆ BIOS Ä6ÝŁ9Í{8. AŇ{8Î PnP Ý čĆ BIOS žÿà PnP ]P0Õÿ. !ø, ¯ŇÕ^@Ż‘‚ÝgH BIOS, ŢîŸõ"8‘Ä6Ý, X |AŇmŁÝŢ BIOS Ä6gH9ř’n.

ŒË BIOS I¡Ý{8, ŢîŸ, õ"8, ÿţãn ’boot’(´{8§áEő-Ù). ČAŕ‹BŒå BIOS ŕbŒÍ PnP ÝEő-Ù, ÿÞĘ9Ć9ňŕEő-Ù˝WÍõÝ PnP gH. ÍJ, PnP-BIOS Þ˝W yõÝ PnP gH.

3.2 Linux mŁ PnP

Wintel(Microsoft õ Intel) xCÝ PnP. ãöËËæ., Linux ãăbSSĞK PnP. ňÑĞK^Í, * FÝ{˝´I5Î PnP Ý, tÝb[Ý˛ğ PnP š, Linux ¡PóC.

3.3 ÀaőÞ

PnP ÆÕ3˚ćÀaîžŢA ISA,PCI. ISA Î IBM PC îÝİÀaŤx, PCI Î Intel xCÝśÝ"> ÝÀaŤx. tâ, ISA ÀaÞŔœ. PCI ÀaŤx3Àaî1žÝ&92ëàö PnP gH. Linux ÿà 9ř2ëĳ0Ňŕb%Ć PnP PCI ’nň.ÿÆÝ*>w3 /proc/pci ’Z˝’ı. (nöPCIÀaîÝ& PnP ’n, &Ăç).

Eö ISA Àa, ãöÿÎ‚ PnP ’ŇÝ, ’Ň ISA ‘^b˚ć PnP ÃF, X|ÿîń^bàö PnP Ý I/O 2ë. ŤŇ, 3 ISA î@ĺ PnP 8¯ÆÓ,ÿmŁ PnP ’nffĳfflŒÍÛ‘Ý’handle’(ŋSS)àö PnP gH. 5g9ř ’handles’ ôğĘ ’isolation’. Ž:!´ıny 5.3 (Isolation) ÝŘÓàŰ.

3.4 ’H PnP BIOS

¯ffi^‘, BIOS fEő-Ù›Ţ§ážŢ. śÝ BIOS Yź PnP, ÿÞ’HI5TXbÝ PnP ’n. E ö´9ó PnP BIOS ^bðř9Œ PnP Ř», ŕßÿàÿ. 9ÉÝŒřó4,3ŕÝ BIOS ÈŐı ô&ôb:

• 3.4.1 (ŕbŒÍ PnP Eő-Ù[?)

• 3.4.2 (Ać5gčÙ? )

• 3.4.3 (ěHgH? )

3.4.1 ŕbŒÍ PnP Eő-Ù[?

ČAŕ1’Î’, PnP BIOS Þà PnP ’H{8, Ğ. ňŕEő-Ù˝WtâgH˚Ź. BIOS ô&3 ISA ÀaîĘ 5.3 (Isolation), QąŕEő-Ùĳ˝W9ř’nÝgH. ČAŕÝEő-ÙĘ9řgH˛ő (Œř Linux ÝĆÙÌÍ), ãö BIOS ô&ž.9ř ISA ’nH‚/cÏV(??), ŕ´Ãž1’Î’. ČAŕ1^b, BIOS žŁ‚ĘgH˛ő. tŕęŔśÝ PnP ’nš, ÿÞÿàÿ›GD;3&ìsD ; ıÝgH. ČAÿàÝÎ Linux, gHžb%ĆŐ;. ČAÿàÝÎ Windows 95/98 (ĂÆÎ PnP Ý), ÿÆİ»ž’HgH!öŕ3 Linux ìÝgH. ;ð, ŕİ|3 Linux @Ż‘žŢ isapnp ˛Ì. ISA ’n’H‚ŕŔŁÝgH. ň9E PCI Ÿ^bQÃ, Äŕ»à: /proc/pci Z˝Ý]řĳlãÿ ÆÎffAćgHÝ. QąŕT@1 Linux ı,Ż-«ÿàÝgHZ˝("setserial", lilo.conf , Ğ)^h8Ð . : 4.3 (BIOS gH PnP) ßÕ?9Ý*>.

3.4.2 Ać5gčÙ?

9ãXöŕXfflAć5g IRQ õ DMA. ’‚ "auto"(ŁŻ), BIOS Þ5gčÙ. AŇ’‚ "manual"(W˛ ), ŕİ|˙áĺŒÍÈŐň»‚ "legacy" (non-pnp)ŸïžčÙ. ĺ3 BIOS ô&TžáĳŕÝ legacy Ÿ. ČAáĳŸÝŢ, žŐ%ÿà "auto". AŇáĳÝŢ, mŁW˛‚ legacy ŸïžmŁÝ IRQ, ŕ BIOS PnP gH‘ÿà9řčÙ. ČAŕ3 Windows ìžŢ ICU Œå BIOS nöŕÝ legacy ŸÝ› ţ, BIOS –žáĳŕÝ legacy ŸÝ›ţ. BIOS ž.9ř*>D3ÿÝ&ìsD; ı.

3.4.3 ěHgH?

9ž‘t* BIOS D;3&ìsDë ıÝ PnP ’nõîńýÝ legacy ŸÝgH*>. t&ŕ@*9 řóAb0mŁěű, ÍJ^bÄŁ9øĘ. ľbŕÝ^ »@Ż‘–mŁ9øĘ. ČAŕÝ BIOS óťÝ legacy ’nÝ*>, ŕmŁ3 Windows ìžŢ ICA ĳěŸ9ř*>.

4 AćE} PnP Ÿ

4.1 +Û

*F, ´I5śÝ/HæŸÎ PnP Ý. ÍıÝŒřŸbőa(TvńÝ)İ|.Ÿ’H‚& PnP. .‚& 9 Linux (õ Dos/Windows)-«İ|˛ğ PnP, t?1žŸÝ PnP Ř». ČAŕ./m>ù‚Yź PnP, ÿGžgH{˝Ćvž.{˝gH*>èžŻ,Ż-«, 9øŕţmŁgHÿÆÝ. żA, EöŹ ýŕţÄÿà "setserial" Ý.

ČAŕbŒs PnP Ÿ, ŕžbìńŒÍT9Íó4ĳgHÿ:

• 4.2 (/à PnP) àőaÝ]ř(ň&9Ÿ»)TľĎÝ8˝.

• 4.3 (BIOS gH PnP) (GàöŕbŒÍ PnP BIOS)

• 4.4 (Isapnp) ŒÍàögH ISA Àaî PnP ’nÝ8˝(ň»àö PCI Àa’n)

• 4.5 (ÑĆ Kernel) . Linux żŐ‚ŒÍ PnP ÝEő-Ù

4.2 /à PnP ?

&9ŸÝ PnP Ř»Př9Œ*. Çÿŕb^ž9øĘ, ãöìńÝæ.ŕô&ž9øĘ.

1. ČA3!ň^ îb MS Windows, ŕô&„T3 MS Windows ìİ|à PnP ĳĘ!ÝgH.

2. IRQ ĞčÙbğ, t&ÿà PnP, ÍJĲpgH.

3. ČAmŁÿà Dos/Windows ìÝ8˝’H‚& PnP ]P, İbŒFŕ»ÿà Dos/Windows Ý, .hĲp„;ŐgH.

4. ŕb(TÞb)Íÿ PnP ’gmŁgH, X|ŕŁPąAćKmŁ PnP Ř».

’nŒËff’H‚& PnP gH]P, ÿÆÞ»ff PnP 8˝T BIOS gH. (t&ÉĲőaTÿàgH 8˝Æffi PnP Ř»)

4.3 BIOS gH PnP

Ŕ9øĘ, ŕÝ BIOS Ä6Yź PnP. ßÕnöŕÝ BIOS ?9Ý*>, :bnÝ Web ìF. Œř BIOS ľbtKÝ PnP Ř», ÿžŐ%.æpÝgH˛őøŻ Windows ˛Ì(3 Linux ìİ»). 39Ë› ţìAŇ BIOS î»ŒÍgHóA0ÝŢ, ŕômŁà DOS/Windows ìÝ ICU ĳ’H9óA0.

ť›’HŕÝ BIOS ‚ ""Not a PnP Operating System"(^b PnP ÝEő-Ù). : 3.4 (gH PnP BIOS). 9žÿ BIOS ˝W“IgH˛ő, ĆÎ.yõÝøŻEő-Ù.

BIOS Ý&ìsóA0ğ ESCD (Extended System Configuration Data). ÿGD; PnP ’nÝgHňv D;& PnP ’nÝ*>àö–ffiŐM. ¯ŕHĎśÝ& PnP ’nT3HĎGàICU(Intel Configuration Utility)Œå ESCD nö’nÝ*>. ŕômŁžŢ ICU Œå ESCD nö‹BD3^ ıÝ& PnP ’ nÝ*>(t&bSS‹BĘÄÝ).

ESCD ;ð1D3ˇnı, ňb‘ž1D3{8î?? (ËïŔ: COMPAQ ÝgH*>břÎÍ1D3 {8î) ÿà Linux Eő-ÙÝ^ Ý BIOS Ng@Ż‘Î9øgH. ŕô&ŔS´ ICU (õ BIOS)Î AćgHÝ(TÆflŇĳ). QĆ, ČAŕęŔŒÍśÝ& PnP ’nţmŁ„gžŢ ICU. ČAÿÎ PnP Ý, BIOS žŁŻgHÿ, ňĳ„;Ő^ ı‹BD3Ý’nÝgH. ň‚ÝŻś’n5gÿmOÝ čÙ, b‘ß;Ő‹b’nÝgH. ČA9sSSÝ, ŕmŁ0Õ%Ć;ŐÝ(: /proc/pci õÿà "pnpdump"úČ)ňvĘŇ8T;Ő.

ěŇ: 3 Dos/Windows ìgH*>žw3{8îÝWindowsZ˝ı, 9øEő-ÙáĳNÍ’nÝ ›ţ. EöŁŻl?’nÝ Linux žsSS9Ëŕ›.

4.4 Isapnp

Gàö ISA ÀaîÝ PnP ’n. 3@Ż‘žŢh-«Þűïŕ3 /etc/isapnp.conf Ý’fflĳgH9ř ’n.ŕmŁ isapnptools Ś, Śâ3&9sŢÌÍı. íá "locate pnp" ĳã0ŕÎÍ=b isapnp. ČA ŕÝ Linux ŁŻHĎÝ isatools, isapnp ô&3@Ż‘‹BžŢ. Eö9Ë›ţ, ŕmŁĘÝţÎ_ì /etc/isapnp.conf (à man isapnp.conf ßÕbn*>). .‚ŕ;Ä_ìgHZ˝ĳXfflAć’H’n , 9øĘbFéW˛gH PnP. ČA9øÿà "isapnp" ňvbŒÍ PnP BIOS, ŕÞŒå BIOS ŕbŒ Í PnP ÝEő-Ù[?? (ŸËï-‚: AŇŕÝ Linux /mYź PnP, /Ň^b PnP Eő-Ù, ŕ BIOS ˝WXbÝ PnP ’H˛ő, ňŕŁŐ%ĲÑ;’nÝčÙ, Ñ;Ł‚ÝgHZ˝Çİ.)

ČAŕ¨BžŢ isapnp gH ISA-PnP ’n,ňNg@Ż‘žŢisapnpť?, čĆČAŕ3!ň^ îb Windows 95/98 ÝŢİ»žsSS: ¯ÿà Windows 95/98 ‘, Windows ô&ž|!Ý]PgHŕÝ PnPŸ, ¯ŕ«/ÿà Linux ‘, ŸţžÑð˛ő.

4.5 ÑĆmTŕ Linux Yź PnP

b Œ Í ž ´ Ý Ć Ù ĳ Ę 9 ř . ś Ý m T Î % ffl Ý ň v Ś â Z j : serial.txt 1 Ă A ć ˛ ğ Ź Ţ ý . ÿ 3 /proc ê ´ ı è ž "Z ˝ ", X | ŕ İ | á ĳ 9 ř Î A ć ˙ Ţ Ý ň » à echo ú Č ĳ ’ H g H . Œ Í ő Þ Î & 9 , Ż - « á ĳ 9 ř , ŕ m Ł ÿ à F Ù Ý g H Z ˝ , Ğ . A ć g H , Ž : <http://lucifer.hemmet.s-hem.chalmers.se/~dwh>

4.6 PnP 8˝õZj

• : <http://www.redhat.com/linux-info/pnp/> nö PnP Ý8˝õZj.

• : <http://www.microsoft.com/hwdev/respec/pnpspecs.htm> nö PnP ÝľP.

5 !�

5.1 2ë

bëv2ë: x/D2ë, I/O 2ëõgH2ë(Gğö PCI Àa). "2ë"3ÍZjıb‘“îŒÍ= ˇÝ2ëoŽ. .‚2ëÎ|C;]PŻŇÝ, ŒÍŐŒ2ëľŚâŒÍC;, ň I/O(õx/D)2ëŚ âÝf99. ¯5gŻ’nÝ2ëť9‘, ðàŒÍ2ëĳ“îI/O’nÝ“I=ˇ2ëoŽ. A: Eö ŹŢý(ŒÍ I/O ’n)ľŻŇÿŹàÝâÍ2ëÝR»2ë, .‚´ȷKáĳh’nàâÍC;Ý2ë . R»2ëğ"ÃÍ2ë". (ŸËï: îńŸËÝŃŮ&/fi::Kè5ĂÝ, Ż´ȷÜÍż~Ï. & Æ1ØÍŹýÝ2ë‚ 3f8, Í@Î1ÿÝ2ëÎ´ 3f8 ffi»ÝâÍ2ë, .‚4-Ý’n2ëPŽÎ âÍ2ë.)

"őI/Oõ(x/D)2ëè ÿàÝÎ8!ÝÎğ2ëÀa(3 PC ^ı, ÿÆÝ2ëÀa3{˝îÎ” šÝ). čĆ’nAćáĳ2ëÀaîÝóA“îÝÎ I/O 2ëÎ/D2ëœ? Í@, 3Àaîbř ÍÝà=aĳă52ëóAÝâL. ČA9řÍ=aıÝØÍRőà, ţ“î CPU Ŕ"ő I/O 2ë, čĆ/DţžEŕÀaîÝ2ë*>. ÍÿëÍ=avńàř.

;ð, ´9ó I/O ’nGÿà I/O D; ^ CPU ;*. żA, ŹŢýţÎ9ø. ’n,Ż-«´ I/O 2ëı\űóAňv;ð›ţì.óAwÕx/D. "ŒFÝ]řÎ’n.óAà#XÕx/D. 9ø ĘÝŒË]řÎÿà 2.4 (DMA ;ĳ). ĺŒË]řÎ3x/Dı5gŒfflè Ż’n. 9Ë]řmÃ Ã DMA -İ|à#\űx/D. 9øÝ’n;ðb I/O 2ëõx/D2ë.

5.2 ı\ – ŊŰ

ı\à #Ý]PFX*>. ı\*r(aŋîÝŒÍé£)Œåı\fflŒ ŒÍľfflÝ’nbŢŁ1. ı\fflŒ „;á CPU. CPU ž@Ż"ı\ĘŹż-"ĳ˛ğ. "ż-"žŐ%0ŇsSS%ĆÝŕ›ň˛ ğémŁFíĞőÞ. "ż-"»ffi|Ý0ŇsSS%ĆÝŕ›, .‚,Ż-«áĳ’nÝØD 2ë. 9 řØD Śânö’nÝ*>. 8˝\9řØD ıÝ/ffiň5ŮÿÆ, 0ŇsSSÝ%Ć, ňıãÊ¯ ÝŢŻ.

5.3 Isolation

Gàö ISA Àa. Isolation ÎŻ ISA ÀaîÝ PnP ’n5gŋSS(id r)ÝÆÓÝ]ř. ĳÑb?b[ Ý]ř(ô?ÆÓ)ĳĘ9˝ŕ, ňbřSS-‚ŊŐŒF?. ľbŒÍİ|űXb PnP ’nÝű2ë, X |ű9Í2ëţİ|ŒåXbÑ3ŇWÝPnP’n. 9Íű2ëàö’&Í PnP ’nXŒÍřŒÝŋ SS. 5gŋSSŁOŋSSXÕ2à2ë‘ľbŒÍ’n3ŇW. isolation bř¯ŒÍ"*Y". àŒÍ2à Àa=a=#Xb PnP ’nõ isolation -«.

"*Y"ÝťgÇŢ, XbÝ PnP ’n¡WÀaÝ!‘ň’ÀaîsXóAŻø. óAŻÎ1ţÎ0. N Í PnP ’nsXŁ‚Ý_r, ´{Żffi», ŒŻ#ŒŻ. ČAŒÍ’nsXŒÍ1, 1žffÍÿXbÝ’ nWÕ. ČAXbÝ’nsX 0 čĆÀaîţ%ĆôWÕ. 3ťgÇŢÝtą, tÝt{_rÝ’n šÍÿ’nKff4t*Ý.(XbÝ_rffŮKŒø.)

ť›ĄÊÝÎt{Ż. ČAŒÍ PnP ’nsX 0, İ¡WÕÝÎ 1, ţ“îb?{_rÝ PnP ’nD3 , ÿÞÛ‘[ŇÇŢ„ŇWàÕhÇŢŤ@(¯t´_r’nffńffiŒÍŋSS‘). ĺ31žìĳÝ’ nb8!ÝG0Ż(ŒÍ 1), &Æ3ÎĳÝ˛ğı.G0ŻĲ*ľĄÊyõÝI5. ěśffi»ÇŢàÕ “I_r(Xb’n)Kff˛ğ(KÎ 0 Ý›ţ:ìń).

ČAG0ŻKÎ 0 žsSS%Ć? XbÝ’nž3*Yı. 0 žffé 1 ŒøŇt*, ffi»ìŒÆÇŢ.

3ÇŢŤ@‘ľbt{_rÝ PnP ’nž1žìĳ. ÿžßÕŒÍŋSSň[Ň*Y. îgÇŢıffŃ ZŇ¯Ý’nž„g˙á*Yffi»ŒÍśÝÇŢ. àÕXb’nKbŒÍŋSS. 9øĘÎĲŊŐÝ.

’nbÝŋSS, ţbÝ’ PnP ’nsXõ\ãgH*>Ý2ë. mŁěŇÝÎ9řŋSSľàögH PnP ’n»àöÑðÝ;*. ¯^ @Żą, XbÝŋSSKžóť, X|Ngŕ@Ż^ BIOS KžĘŒ g9øÝ˛ő.