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.config — Linux Kernel vZ.b6.2Z Configuration

Bus options (PCI, PCMCIf, EISaA, MCh, ISA)
Arrow keys mavigate the menu. <Enter> selects submenus —->. Highlighted letters are
hotkeys. Pressing <Y¥> includes, <N> excludes, <M> modularizes features. Press <Esc><{Esc>
to exit, (7> for Help, </> for Search. Legend: [=] built-in [ 1 excluded <M> module
< » module capable

[+]1 PCI support
FCI access mode (Any) —>
[=] FCI Express support
N> FCI Express Hotplug driver
2] lize polling mechanism for hot-plug events (for testing purpose)
[=] Foot Port fAdvanced Error Reporting support (NEW)
[#] Message Signaled Interrupts (MSI and MSI-X)
L 1 FCI Debugging
[#+] Interrupts on hypertransport devices (HEW)
[=] ISA support
L] EISA support
[ 1 MCA support
<H> HatSemi SCxZ200 support
<M> HNatSemi SCx200 Z7MHz High-Resolution Timer Support
FCCARD (PCHMCIA-CardBus) support —>
<N> Support for PCI Hotplug (EXPERIMENTAL) —>

< Exit > < Help >

R UReR, KRB TREITRIE I W AZ AR AR A 2.6.22, IXTERIAEIX LIS VRIR
= BRSPS . A A HLEERATS USB B LA TE, ik AL
JFUamAA g ? A0 AN E 0 1 A% 10 80 Ja , Mz R ok i HERLAN 2 7 K8 Ik,
FHE TR A—AEEE: B EICTERNZ, EEG AL, ARNEIRE ST R A5
(I SC P ARAE A PER b AN AL » AR 28R 0 AL R R EE B 7 LR ? AR BB e
AT A G, BARE R AL LB LN S B8 2
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R MR EBABOX A TE)L, FrLhii—23 ) LR CHL—2 LR A TR, FORAS [ 8 TR
U AR UK K ER, R L.

R, BRAEfEY e, R OCE W e, 2 H S0 /e O BERER P — . o, Jdilk 17!
EAE, X LB EMEN— F: PClL, RADRT ! B UUEASACS LR W H 22 20
SEME AL T, {HE PCl R AE R AT 1
WRBEBRIBIKE, 56—, “PClsupport”, WAL e, MMM A GE RT3 T
2, FTRA A A FA, PR TR, X TEA Ak .

LTI, A5 I“PCl access mode” RIAFEAE, AN RIE RS, A5 PIANEE,
439 5& BIOS. MMConfig. Direct. Any, I AICISEFRED IR, F5 R i 0 62 i
R REMZINATE Bk — AR EANME TR Z WA LRSSk &, ZfE—H T
SRR S R B e 56 T RS T, A e R BRI R 2 IR A S AR T AN 3R, EANS
AHE B H B AR 5 ] (B R v L, IR I S 4R ) LAE B2 (R I st s 4 2 5
1, Al RE mEARXANSEE, WA GEX 446 . X H“PCI access mode” [P /Mik
WA REX 24, fR0EHfeE E—AN, SR X A%, Any EIUA SRR TR
VFPAZ UG R TH =N BB —ANER T LA, AR VEEE BT, A S T DU B Rl es ik
BT R AT, WS RE A1 IR M R X A — AN IR T ?

Ea—i, REHET, AT A# A, B E— Any ESA T, TEMIESZHT
T 2D UM B R, X ST A1, (HEIAEARHE R, FTLAAIAMH 24 %
B H R AR AR MR R R R, AT DUR PR A 4 7 LA 21 PCI
access mode it PCI [f195 il J7 200, UillAT4? 48R 5& V5l PCI k4, A JLMNVERINE
B2, e LE BIOS %91, Al LAY BIOS, H4E (Direct) Z:vjin), sl
—/NIY MMConfig IR AR 2505 1], Any S R R R ANHE 15 v] DLk A A% 23 Ay
W7, MR, A — AR AR T ZIAR G, 26N 2 BCRTR) ) LPTCRIIR A st 1 FH Ry =X,
EAHIR—ERLE, 524 MMConfig, )5 /& Direct, 1S Ix A sNHAERL,
B o 48 BIOS.

HRIAE VR AT B2 R BE 2 () 2, X HLITIEIY access RS AN, MR HIX A% 4
ok ULERIGC, #EAEPE usb core IRMERFLE] T, A PCI &AM 4 —3KE, Hie
U ECE A2, A Te, 5 PCl WS4k LU, WA LA, TW5am
AHEERET, HEAREEHRMZ, XD TIRZICK P ERTF AR, A3
N KTXiKR, WAEEAZIVEN L VS P EAERL, MAATEARELETF I WL, (2
JaH e BRIEFA T AT« H TR UL, s SUAR ) 1R — A 1m0 2, "6 1 PN 2830 AR J LR g 2
Horp 5y, AR ID, |1 1D SFAF FARAR R R A A R A LA LE), BT N A
NI T EL LB T, AT — 5070 W T3 LA AT A A% 2 B IS s B Y, BLAARAE
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Figure 12-1. Layout of a typical PCI system

Greg NERBIS AUEM, REXF/NE LA MR, 76 LDD3 AWk e 4 —2wid T,
AT, AE KA AN—, FTLOx U R TF R UL — o LS oK B AR5 M ook},
HAE I 7R A PCI RGN, (H UGB i) 42 2 1% T o BRI LA Bridge, it &4,
JERRKZA PCl B2k, 3 PCl B2k ISA Sy BERIEBSIOR I R R . SR L EL#
FERR I —AN /2 Host Bridge, ‘B/I%E#:1 /& CPU Fll PCI &4k 0, )t Host Bridge f/R ] S —HIA
Sk, AR BRI B T, ARIRESA L B B BRSDo L, BERIUEASDOL linux
T, AN B AT E R, KA SRR R AU EE RN, AR AT AT E AR A A L
RR—FE . TR AR S R G A gL, S 4L CPU BT — ANl dbAr, e e
TR P AN WY (1 T o b B8 3R AR B AT A, T RL CPU RN A7 Z [ AL
WAL AR ER e, WA R SR R, B S tEER A E L. CPU M
M Z MR SE N FSB, SURRFRATE R LRI, FSB (¥380 5 R nF A 138 55 B idi i)
G, AN IR B S T CPU S N AFIRIAE o T AU (13X M S AR IRV L A, Y30
H—f2iF e Host Bridge, tHaltie T4, scbr b, 5 R 4L A AR DL I 4 Bk dy
2081, 1% intel 875P (s Fr 4 AALMF LS A e 82875P 2545, A4 bl ) LI HL A IEAN MR o I 5 B
W2 2 B G, JE50 ISA Bridge 1 /U8, — okt PCI-ISA MrstFr A rEdT, (He I
ASEAE R T 3EHz: PCIL AN ISA BERX AR H, ERIILSERBLRE, Ltk
eI #S . IDE 535 . DMA 2614855, MAAI/E USB IBH K 14e 101t USB #%Hil#s — M thdi
BAE S Bl )L

W1 T Host Bridge, P& PCl busO, k& primary PCI bus, & PCI k. &2 THEH
PCl busl, PCI bus2 S555MEANIFUE, H2& HZRIN RS A PCI 4k, XA~ PCI bus0 &Ef3
AW . — DR AREI LA ZA PClLRLN), XZA PCl 2k 2 8] i 558 5 A
—F#, PCI-PCI #r. it PCI-PCI #r, # PCl RGN T —ANZ IR RRAR IS5,
FAIB AT E VE USB Core It 213 T, ASIEAS R 2 USB SRR AW A2 5 HUB #2211,
IMIX B PCI 5 PCI-PCI MR8, HE A AR X2t am? 7, IR REIAY
I B T, S R A B 1 R F “USB B sl “PCIL A 7. 5% HUB [AII
/2 USB % #—#¥, PCI-PCI #r. CardBus a5 45ix 26 f 48 )\ [T AR 2 PCI £, 248K,
AHBRBARBAIE, PCL A AMUEFRIX L. F4> PCIl sk ARAT LA RE 32 4~ PCI %
o BNV AT LASCRE 8 FiBE, AT R D) BEIX /MR Leh Gea: T, X BLTIE I
H%— AR ER PCI #2104, EHDIMULESR PCl BB A, Ak PCI 0+ LaT bl
BT, EA3EH TH—A PCI BI85, IXFEAT CARRACRAS, 2 T AL
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SMEER . WIBIRIIAEDE, B DIRERE & — MR, MRS ZHE T, AR
HEtEa AR EME T 1l R RIE — N IhRefith (A& MR &HoD R IRe& s,
WA ZAMEICN Z Daek s, YARHBEZARZ L 8 1.

XAZH) PCl efs, ANEEEMN, R Em, #HUNmma IRk NI E T ARIER, &
VSRR EERAN, TR S ERR, A ET MRS, WHIERE TR RA L
PCI busO figfigviin), H &M PCI M VIHGE 2 ARA, AT A BEAEAR AR C
A2 X SR BRI ) RIS T . Rl Bh, T PClL FRIURE, AW
AN BEHZERIPT B, M PCI busO JFUs44, B F]|—AN k& PCI-PCI M, #tdee —"1
B RS, tan 1, XA PClbusl g3 T, W] Liysil 7, wSaE s — e PCI k4,
BB R AE SR, ABITA R PCI-PCI A1 PCI e 2hisi ik, A l—HR PCI#, A
TEIRAE XA R B SR, BTS2 BRI ER PCI AR A 2 S 1

L3I A —ANE K T A R 2SR, PCL R W PCIbus0 X 4 —ANNF LK T %
Fe Y Y SRR, B FLAREAS B 2% (1) TS ol 5 2 A7 1) PN A B BH 1 (1 AR st E A8 L T, g L
H) 27, Lo Wi tt A ARG BT BEELF T, U bt #R A U T, B,
FEAT I, REMESE SR NZ K PCL M RK R . KW N if e, 1 TI1X4
—HBRKH, 5 PCI IKF) (1) 4 Genz [ A IE IR o

O T RZmM T, Wizgehl kT, XA RLMZEM PCI access mode AWK R ? iXik
LU PCIBIOS. 5T PCI R A AEHEA THEN LI A FURF BRIV LW AL, BIOS & [ 142
HETERT PCI BRI, XS E a0 dE T B M AN B . R RGN LLG H
R, BEa 5ot PClL R R IIMZS, 2 Ja 0t PCI ¥ & 1V in) 4R &l ik BIOS i FH (1) 78 X ik
17, $RAHE XL ThREFI IR 45 1) BIOS ARk 2 2 PCI BIOS, H:szix ik & PCI access mode ()
HEA- BIOS ET T RIA IR, (Hig, —LEIHMTENR L, BIOS JFAK PCI K, ASZRFIX
2 B RN R G B E THRAREA BIOS IA7AE, h T 35N &R i I 2 7
L, linux At H ST RS B ERMSE N 1) — 444 PCIL R 23 A, AN 22408t BIOS, 1X
2B/ Direct LA HIK . 43875 64 (P& b, A4 PCI BIOS [, RHIE
& Direct /720, 4% H make menuconfig B 2 P % IF B AR A& A 245 PCI access mode
KA —INERIE . $ERX R, EH— T, MIEHPLFIEAIE 64 A2, B LUB T 4548 make
menuconfig 32 TR K], B LUG 2210 5 280 O AR AR 2 45 32 A5 i, H
& HLH R TE E ) LA — RN

% F MMConfig 5\, /& PCI Express 4 13 L[¥. T PCI Express, X B0 ENE, &
13, EASEZERTEE. ANdiXA MMConfig A4 5 Direct 55 T2 14155 &,
A H G a3 SE LS I 2 B— 1, X R B NN,

0] 3 FF RS (B sK 18], 55 =I5 “PCI Express support”, ‘TR N il LSRR () = T #5247
2% PCI Express [, EAEEMR T, EAIMATHEE T, (F2 PCI LI BEIL A W 2
THR— R J6E—F M PCl [{J2£ 5 PCI SIG [ E 70 PN R R —iK K
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PClI >
EXPRESS"

PERFORMANCE
SCALABILITY FOR THE

NEXT DECADE
V. aPHoos

PCl-X 2.0: HIGH PERFORMANCE,
BACKWARD COMPATIBLE PCI
FOR THE FUTURE

VO VIRTUALIZTATION

PCI ¢
/SIG’

— ’ . AN EVOLUTION OF THE
CONVENTIONAL PCI
SPECIFICATION

XK IR 2 2211, &K PCISIG (R Z AR —FERI g, Al e B2 RAEE R IR
78M PCI | PCI-X F3| PCI Express X4 —A> PCI )R EDIFE, 2T E R4 10V, B 1/0
VIRTUALIZATION, ot VT AFRIIABAS 110 FERMLEIAR, BT E 8= A7 )T
B, AU, FREATR, ihEbXmmEE. 21X 8EFTER PCl, Rk SCHE PR ]
L) PClRINE, RERNSEY)HSA S ARLE M) H IR S, PCI 2R TR ISA TZEm, |
20 90 4EARH), EMAATIX L8 N IR FE 1 S TTIE 25/ N 2 A IR I, PCIT — H B4 — T VESA.
ISA S I FRAF I Z A0 110 gk, RAMNTTIEAN, BRI KA, MR
PR E]Z AL, EATH T EE ISA B m R e, v LIk 2| 33MHz 5% 66MHz, JLHVE Wk ifi &)
LIRS o AR B Iy S R0 0 gt BEAE P A —NI BB I/ LK — N A
BI/NRIR, DU A BRI L /0BT R, IXAE I I B4, O 2 AN Re 2 S 2L v ]
MFE, TIEtATAE R T PCI-X Fl AGP 251X PRI A AR, (HJZ PCI-X a7 K 1 52 2% J Al iy 1k
ARIEAFF WAL B R4 22185k, BT LA PCI Express SN GG, & T s,
% T PCI Express /& FEft4 AL, J\IMEHEA &L 00AS, X Bt T,
PR RS DY, “Message Signaled Interrupts (MSI and MSI-X)”, 2% MSI F ). 5
T 210 e, AP AMTEREE, AERRE, JENNETE B 0 AR R E L, LA
ik, RPN T s st A B2 X ST IT R M A LI . T fi# MSI 2R, 56385 A — ik,
B SCIUE, PIAZI R TR A B & A Be £ 1), BLA BRRAG T5 ZACUL, WA i A S LA B 2R
SRR VE BT, XA PR, R, eI R e, Ml g ) e
FEAHRAMN ATEELLILN), WG I B ISE 2 N IR IR, AN 0 i 24y
AR AR —FE . R, WA TR S N RS S, BN A O
BT, POk AR, X PR PR TG, Rl O — R A5 2 AREH i,
PRUEIS 2 Z AEARAT I NBE—ANAN 8 I I g € I, AMAMITEA R, A4 A,
11T HAX AR, R RE AR PR I (1) 1) 8, ey 9 i), [RJ B P T A M TR S Fr
o M2 A A —FE T, A RAATFET I ERE—H, WS AR &R0
WL T AR B . R, ISR TREE T, EaUR R AR, AAMITATRERE 2 1R S —

o 8 U 4k 43 1t
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2 3 TR S TR R AN IR AR T, AN IRATEE IR, M7 A C &A% T AbA
RE I AIRURS 77, Al T2 M A2 K, T, FRAT T E
i) U@ MAR M BE UL, IRAE T B M E &, TP MG S, W
A B RAF AL BRSO I 5 ] LURIEIX A —AME T, JFEBGR AP WSS (W1 8259A)
NG E, SR T 4 i 4 1) AR BR 28 AR N A5 5o AL — &Rl 2h(E 5,
W A O LI AR, B 222 bW, thE, AP Sm MmNz g~ A T, X
FE, ARSI AT DUS IZAS P IR AT I8 24 (AL B . R EEAL BN e 7, AN B0 XA v
PR AT BL T, 3 TR AN Y. ) T A S R K, NSRS R ARIAR 20— FE A DURIE T .
XA IR 0 o DT Ak B R B T SR A AP IO A% S LI, MR SE 1) A5 S8 e A
—, W SRR IR TP T ME, R LB TR, 8 T R . T
LRGP BT AREL? XEEFEAL AT A W64
i U0 X86 LI JLIY, 5 ULI s il — A2 PIC, —AM2 APIC, PIC i/ Programmable
Interrupt Controller, w] 4% rh Wiz filds i s 8L, T8 APIC 52 m ) gt v s il 2%, 31X Fh
SCFIRMATI WA Z T o PIC J& FHH - 8259A R IEAE— I 21 J 1, REANTT LAARBE 8 ANASIFI (1)
IRQ, W/MI—HJL 8 84T JL? % 16 Mie 1, /& 154, UM G b B i F] T 1 4%
TR o XA 2 VAR IR S AL A T 15 AN W SR 4, IR UEAR Bt AN AR o 2
APIC B — LT, AREABFRES. PIC RAeHT— MEBESRIM RS, (2 A
ARG L, PR W AT RES AP T, XA PIC SRANREN N T o AREFFRME, WEULA
AMITHAHZ ARANBEAT 5 22 T2 AP E B A 2 I8 A 43R ? 11 APIC s g fig 111 2 4k
PSS RGE L, AR AN A FES 2 A) () FLAR TG 2, [R]IN & SRR vh Wi sk Ze i) 8 H B A TR
KUEFERSEm, nfLUAF] 255 4y, A, RIAXAE, Wi K& IIRIE 2 8 Tk i) 75 2 0%
PUOTEIR . 8R, FRALERAS RAAE R LU H] APIC (1) T, IX/NIH e EAR B T AL g 2
() AT ZE R DL, (EXT PR R R 2 238 A, KR4 T — DA )
B, RBRE TR B ATE i, TR R RS AT A, APIC #ia] LLFEZ PIC,
T HEbRAERY) 8259A H LAE T Ak LAE, XZIH4T APIC 4124544
XY APIC K, RER kT84 RGP R CPU ROCH S, PrLle il w # 2 5y
ANEESy, Local APIC A1 1/O APIC. R & H)BEDS CPU #82:f —A> Local APIC I 4 '
) CPU J2A 1AL HE— Local APIC 1), S TTKs Wi o 4% 34 245 %€ A AL B1E4% . 10 1/0 APIC
6 TR H W15 5 R AT 1 R 4 % Local APIC, BB LIAT £ 4. APIC glitix4—
N ZRIE R, R 8259A, N2 Local APIC 45245 14, FREEATIE 4 1T
H, 1/0APIC #tnf LLZ R PIC 1 TAE 7 U TAE T o Ak nS Lid e A & /proc/interrupts SCAFK R
BRGATBATEALH] 110 APIC,
localhost:/usr/src/linux/ # cat /proc/interrupts

CPUO

0: 20565961 10-APIC-edge timer
1 3763 IO-APIC-edge 18042
6: 4 I0-APIC-edge floppy
7 0 I0-APIC-edge parport0
8 1 I0-APIC-edge rtc
9: 0 I0-APIC-level acpi
12: 3095 IO-APIC-edge 18042
15: 737432 I0-APIC-edge idel
169: 11066 I0-APIC-level ethO
177: 0 10-APIC-level uhci_hcd:usbl, es1371

%09 T Sk 43 1t
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185: 19441 IO-APIC-level iocO
NMI: 0

LOC: 19332194

ERR: 0

MIS: 0

WERARTE BT 25 SO T 10-APIC X FE AR, SRR I R A IEAEH APIC.

Fhs BB BN TSR, PEAT 5 R R SR s =, Rl oA e 2B )\ AT,
JERET BB KU T “ FACHEEH e AT R bR &, 2 HER I
Pt WR—NIHRA R, BEMEF ] G T M. 1998 4R KK KA T 7
Ko P, K EELLE L, B DK K R E G 1.35%. 7 IRER K
ISCRE AT A7 XA 0] DAAT IS ()b 5 AR o] DA g R 5 AR, ROESVAA S KK T,
ANEANE E AT A, AR PCI Spec v2.2 JFAFEH—Fh B b W7 =0, Bt & aiim g
FII1f) Message Signaled Interrupts, &l SCVEF MG, BT DU SRy Jsik J L ) A I 9 SC 44 0%
T, EFEHAREREAR MSl, MSI I ] — AN UE AR IS A —AN D& e X
I 1) Message K4 HU g ok, X~ Message ik TAFI, MRS E 8 4 y HAR K i,
RILFNEELSS o X PCI AR UL, IX LB T X o | I % 1 75 22, {H52 PCI Spec Hi&
ST BRSHF MSI R B A e [F) I S BAT TR W 5 | o 53 A AT S — 1, IR SRz | MSI,
1R % I CONFIG_X86_LOCAL_APIC A g% T4E, WK CPU ¥ datasheet I
ZE T EAI APIC, BRI PO MSI T 2T MSI-X /& MSI #3557,
AT R, B

1EMSI 2 )5, B¥A51—0i& “PCI Debugging”, i

RTH—i, “Interrupts on hypertransport devices”, hypertransport J& AMD 7F 99 44 H i) —Ff
EER, AU T, P,

FER R PAATTUR ) 32 R OC B B2 B e — TR RS PCI Hotplug SC3F, 38 )L IR ) # AnE F4
PRI EE, B4 PCI #Iidh (1) = Al 2 BRI A (1)

AR UL, BRI BANNE G, #0 DN, BB ARG G, #HAWA,
A~ menuconfig )75 5 # A JC A Keonfig, I8 )4, FHim 5K KIS J5 I8 L84~ Keonfig [V
%% drivers/pei H3% F %3k,

1#

2 # PCI configuration

3#

4 config ARCH_SUPPORTS_MSI

5 bool

6 default n

7

8 config PCI_MSI

9 bool "Message Signaled Interrupts (MSI and MSI-X)"

10 depends on PCI

11 depends on ARCH_SUPPORTS_MSI

12 help

13 This allows device drivers to enable MSI (Message Signaled
14 Interrupts). Message Signaled Interrupts enable a device to
15 generate an interrupt using an inbound Memory Write on its

%010 50 3k 43 W
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16
17
18
19
20
21
22
23

PCI bus instead of asserting a device IRQ pin.
Use of PCI MSI interrupts can be disabled at kernel boot time
by using the 'pci=nomsi' option.  This disables MSI for the

entire system.

If you don't know what to do here, say N.

24 config PClI_DEBUG

25
26
27
28
29
30
31
32
33

bool "PCI Debugging"

depends on PCI && DEBUG_KERNEL

help
Say Y here if you want the PCI core to produce a bunch of debug
messages to the system log.  Select this if you are having a
problem with PCI support and want to see more of what is going on.

When in doubt, say N.

34 config HT_IRQ

35
36
37
38
39
40
41

bool "Interrupts on hypertransport devices"
default y
depends on PCIl && X86_LOCAL_APIC && X86_I0_APIC
help
This allows native hypertransport devices to use interrupts.

If unsure say .

X2 AT drivers/pei/Keonfig SCEFIIASET N2, & HUALHE 72020 LI, s Afg
e Wk B B A A, 12 PCl access mode 45 I #f V& fE 31X Bl )L F . MEAp? 3
arch/i386/Kconfig SC{FHL 4k, 248, WHRARM & A2 X86 32 f7[f), #ZEH| arch H & F X}
MNFHERET . PG N e R LS Ay i iba o< R KRy 75

1058 menu "Bus options (PCI, PCMCIA, EISA, MCA, ISA)"

1059

1060 config PCI

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071

bool "PCI support™ if X86_VISWS
depends on 1X86 VOYAGER
default y if X86_VISWS
select ARCH_SUPPORTS_MSI if (X86_LOCAL_APIC && X86_IO_APIC)
help
Find out whether you have a PCI motherboard. PCI is the name of a
bus system, i.e. the way the CPU talks to the other stuff inside
your box. Other bus systems are ISA, EISA, MicroChannel (MCA) or
VESA. If you have PCI, say Y, otherwise N.

The PCI-HOWTO, available from
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1072
1073
1074
1075
1076 choice
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094

<http://www.tldp.org/docs.html#howto>, contains valuable

information about which PCI hardware does work under Linux and which

doesn't.

prompt "PCI access mode™

depends on PCI && 'X86_VISWS

default PCI_GOANY

---help---
On PCI systems, the BIOS can be used to detect the PCI devices and
determine their configuration. However, some old PCI motherboards
have BIOS bugs and may crash if this is done. Also, some embedded
PCl-based systems don't have any BIOS at all. Linux can also try to
detect the PCI hardware directly without using the BIOS.

With this option, you can specify how Linux should detect the

PCI devices. If you choose "BIOS", the BIOS will be used,

if you choose "Direct", the BIOS won't be used, and if you

choose "MMConfig", then PCI Express MMCONFIG will be used.
If you choose "Any", the kernel will try MMCONFIG, then the
direct access method and falls back to the BIOS if that doesn't
work. If unsure, go with the default, which is "Any".

1095 config PCI_GOBIOS

1096
1097

bool "BIOS"

1098 config PCI_GOMMCONFIG

1099
1100

bool "MMConfig"

1101 config PCI_GODIRECT

1102
1103

bool "Direct"

1104 config PCI_GOANY

1105
1106
1107 endchoice
1108

bool "Any"

1109 config PCI_BIOS

1110
1111
1112
1113

bool
depends on 1X86_VISWS && PCI && (PCI_GOBIOS || PCI_GOANY)
default y

1114 config PCI_DIRECT

1115

bool
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1116 depends on PCI && ((PCI_GODIRECT || PCI_GOANY) || X86_VISWS)
1117 default y

1118

1119 config PCI_MMCONFIG

1120 bool

1121 depends on PCI && ACPI && (PCI_GOMMCONFIG || PCI_GOANY)
1122 default y

1123

1124 source "drivers/pci/pcie/Kconfig"

1125

1126 source "drivers/pci/Kconfig"

1127

1128 config ISA_DMA_API

1129 bool

1130 default y

1131

1132 config ISA

1133 bool "ISA support"

1134 depends on !(X86_VOYAGER || X86_VISWS)

1135 help

1136 Find out whether you have ISA slots on your motherboard. 1SA is the
1137 name of a bus system, i.e. the way the CPU talks to the other stuff
1138 inside your box.  Other bus systems are PCI, EISA, MicroChannel
1139 (MCA) or VESA. ISAis an older system, now being displaced by PClI;
1140 newer boards don't support it.  If you have ISA, say Y, otherwise N.
1141

1142 config EISA

1143 bool "EISA support"

1144 depends on ISA

1145 ---help---

1146 The Extended Industry Standard Architecture (EISA) bus was

1147 developed as an open alternative to the IBM MicroChannel bus.

1148

1149 The EISA bus provided some of the features of the IBM MicroChannel
1150 bus while maintaining backward compatibility with cards made for
1151 the older ISAbus. The EISA bus saw limited use between 1988 and
1152 1995 when it was made obsolete by the PCI bus.

1153

1154 Say Y here if you are building a kernel for an EISA-based machine.
1155

1156 Otherwise, say N.

1157

1158 source "drivers/eisa/Kconfig"

1159
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1160 config MCA

1161 bool "MCA support™ if 1(X86_VISWS || X86_VOYAGER)
1162 defaulty if X86_VOYAGER

1163 help

1164 MicroChannel Architecture is found in some IBM PS/2 machines and
1165 laptops. It is a bus system similar to PCI or ISA. See

1166 <file:Documentation/mca.txt> (and especially the web page given
1167 there) before attempting to build an MCA bus kernel.

1168

1169 source "drivers/mca/Kconfig"

1170

1171 config SCx200

1172 tristate "NatSemi SCx200 support"

1173 depends on 1X86 VOYAGER

1174 help

1175 This provides basic support for National Semiconductor's
1176 (now AMD's) Geode processors.  The driver probes for the
1177 PCI-IDs of several on-chip devices, so its a good dependency
1178 for other scx200_* drivers.

1179

1180 If compiled as a module, the driver is named scx200.

1181

1182 config SCx200HR_TIMER

1183 tristate "NatSemi SCx200 27MHz High-Resolution Timer Support"
1184 depends on SCx200 && GENERIC_TIME

1185 default y

1186 help

1187 This driver provides a clocksource built upon the on-chip
1188 27MHz high-resolution timer.  Its also a workaround for
1189 NSC Geode SC-1100's buggy TSC, which loses time when the
1190 processor goes idle (as is done by the scheduler). The

1191 other workaround is idle=poll boot option.

1192

1193 config K8_NB

1194 def _bool y

1195 depends on AGP_AMD64

1196

1197 source "drivers/pcmcia/Kconfig"

1198

1199 source "drivers/pci/hotplug/Kconfig"

1200

1201 endmenu

Kconfig 152 ¢E. Documentation/kbuild/kconfig-language.txt H., #EET FIHEM o, g4 &M
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#. 1076 (¥ choice #| 1107 1) endchoice A= 7 —1> “PCI access mode” ] fLIGE £ /5 o
B/ config #B/E l—ANSEERIN, 1126 47 1) source #iHf AiTHIFY drivers/pei/Kconfig SCPF N 755
AL B )L,

PCI 44

HOBH LR 11 H 6 HL JrH, #52 ST L isl N iy B i X = N FEDE B A 22k, 350 /)
TR K B T AN E R I U R NS, AT ARIRIEE

WETR, 1M T B X V2 e = N — i SR T AU MO AR N R I AT IAETR) 3 4E 9 AN 1
JBAT AU AR NAR AV AT IR 3 4F 3 A H s BN AL MU AR N AR A AT IR 3 4F, 22
TH 4 4,
FNIEIX AN, AU P A 7 MR LR 1 5 (0 L ot R A 2 1Y AW L3 )L
PRI E DR, AR B ubad, MM B S0AH P R H Rkl ok an e
RIBL P iR B AR KA T RE, I e AR A b LRI i i
FRIAS 2 B IR e KOG RN SC D s, T2 5 VRIAAT], S — R O LB R 4, 220 —
RO LB/ . 8L ETRAANARENTE , 22288 AR R 4= AT A2 A 1A 05 AN AN R X
PRSP — 70 ERIX HARDOZREW S L, B R ORMAA TS 2EE RARRARHS T .
i Kconfig iXskHu &34k A, pei X)L NAZ A fE ANy, drivers/pei Al
arch/i386/pci, f{iH] we -l x>0 ilFE— T2 /047, BABCAMAR T, SOEMNGENT, Bt
DAL 2 BB oy ok ] Makefile, FREAGELS NN HAx, S drivers/pei i )L
1#
2 # Makefile for the PCI bus specific drivers.

3#

4

5 obj-y +=access.o bus.o probe.o remove.o pci.o quirks.o \
6 pci-driver.o search.o pci-sysfs.o rom.o setup-res.o
7 0bj-$(CONFIG_PROC_FS) += proc.o

8

9 # Build PCI Express stuff if needed

10 obj-$(CONFIG_PCIEPORTBUS) += pcie/

1

12 0bj-$(CONFIG_HOTPLUG) += hotplug.o

13

14 # Build the PCI Hotplug drivers if we were asked to
15 obj-$(CONFIG_HOTPLUG_PCI) += hotplug/
16

17 # Build the PCI MSI interrupt support

18 obj-$(CONFIG_PCI_MSI) +=msi.o

19

20 # Build the Hypertransport interrupt support
21 obj-$(CONFIG_HT _IRQ) += htirg.o

22
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23 #

24 # Some architectures use the generic PCI setup functions

25#

26 obj-$(CONFIG_X86) += setup-bus.o

27 obj-$(CONFIG_ALPHA) += setup-bus.o setup-irq.o

28 obj-$(CONFIG_ARM) += setup-bus.o setup-irg.o

29 obj-$(CONFIG_PARISC) += setup-bus.o

30 obj-$(CONFIG_SUPERH) += setup-bus.o setup-irq.o

31 obj-$(CONFIG_PPC32) += setup-irg.o

32 obj-$(CONFIG_PPC64) += setup-bus.o

33 obj-$(CONFIG_MIPS) += setup-bus.o setup-irg.o

34 0bj-$(CONFIG_X86_VISWS) += setup-irq.o

35

36 #

37 # ACPI Related PCI FW Functions

38 #

39 obj-$(CONFIG_ACPI)  += pci-acpi.o

40

41 # Cardbus & CompactPCI use setup-bus

42 obj-$(CONFIG_HOTPLUG) += setup-bus.o

43

44 ifndef CONFIG_X86

45 obj-y +=syscall.o

46 endif

47

48 ifeq (5(CONFIG_PCI_DEBUG).y)

49 EXTRA_CFLAGS +=-DDEBUG

50 endif

517, —&ZF| obj-y, S5 LIS—HESCAF U DA SN, AR ERE.

747, KT proc SCAERGEH), MM AR B O R L ZUE, KA M, proc.c SCPF
WA BERR T o

10 17, CONFIG_PCIEPORTBUS £ % H L ZH IR#RT Keonfig il T 464t 4, ANt AE /R4
TH4a, XRHEAFTHTZHCTE PCl Express, FT LA peiel H sk o] AEGE T,

12~15 17, ¥l ATk, KT PCIRGGETR, ERHAX D0, AR 200 e ik
fH2F2/%, hotplug H3%id &8 HERGE e,

18 17, W H Keonfig A Bk - T CONFIG_PCI_MSI, 34+ msi.c st HiiG57F T .

21 47, VAT I3 Hypertransport 5 5S4 45, htirg.c {/53REA .

23~34 17, HRRZMAOC, A A v, 5AMAA R SE X86 L, HrEAH
JH6F setup-bus.c S0, setup-irg.c HiASHFER T .

39 47, BIAE IR PR T ACPL T, 4 TR — R R A AL S 1, IR
R % 5E—F .

44 17, BEARZIE) X86 L1, syscall.c it ] LLZBE AN T .

IAE T LR GEvh— T AT R T5 EEOGE R SCF, 47 access.c, bus.c, probe.c, remove.c,
pci.c, quirks.c, pci-driver.c, search.c, pci-sysfs.c, rom.c, setup-res.c, hotplug.c, msi.c, setup-bus.c,
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pci-acpi.c, XL, WEAZUSAL, fH we -l dr&Ziit— T, 7382total, &EAbT—
AR AT LA 2 I TE . AN REE R T, drivers/pei B A, R Hh —E84y, ©Bf
arch/i386/pci, TH& % & HIHI[1) Makefile

1 obj-y :=i386.0 init.o
2
3 0bj-$(CONFIG_PCI_BIOS) += pchios.o

4 0bj-$(CONFIG_PCI_MMCONFIG)  +=mmconfig.o direct.o mmconfig-shared.o
5 obj-$(CONFIG_PCI_DIRECT) +=direct.o

6

7 pci-y .= fixup.o

8 pci-$(CONFIG_ACPI) += acpi.o

9 pci-y +=legacy.o irg.o

10

11 pci-$(CONFIG_X86_VISWS) := visws.o fixup.o
12 pci-$(CONFIG_X86_NUMAQ) = NuUMa.o irq.o
13

14 obj-y += $(pci-y) common.o early.o

XA Makefile 3 i i) A QRS R /NG T pei-y 2 T840 U, 3K B0 T NMETE L,
SEAE 7~9 1XJUAT TS 2 X pei-y [FME, SRJELE 11 ATF1 12 47 H T CONFIG_X86_VISWS 5%
CONFIG_X86_NUMAQ A %A ¥ 3, Wiw LT IXWA TP IR —A, Biss e X pei-y
M. — 8 EE R 3 11~12 IX AT 2=, A Z&“+=", 2T CONFIG_X86_VISWS fil
CONFIG_X86_NUMAQ, &[] make menuconfig [ i i 1] LL£E “Processor type and features”
N SE L “Subarchitecture Type” BLE FI'EATT, /53R &8 IR,  FRoX HLI 1 A2 5 — Tl
“PC-compatible”, FrLAEM TN SMERIEIRR T, FLL visws.c. numa.c. irg.c iXJLA3C
PFmimT CLAERT T 0L T o BAEGETE— NN BB SS 75 EE AT £ 0G0 B ST A, 2753 total .
W= AR TN, ANEFSE drivers/pei B LI, i85E arch/i386/pci ALK, WHERH S
T—A PCl F&%, AFH—APEMEI, PAATZEGE A 100 125 50 A TP ASHb 5 1)
A5, T, 7382 Fi1 2753 1K PN KT N KA AT 14 R FR EEOCO IR A T, XN S
T HATE B A A R NUE B R BT A B AR R M, A S A R R, A LE 2
Makefile ZHI/>TIRZ T, ANKWEBIMEHEAN— PClI 7 RE, MGEE T & L2 dim
M Z IR —FE, BRI E AR RAT IR, SREE RN ZIRPIIR = S WiIER S AR T
ik 1 ?

ASTAEEAT 558 i s Jg g e 28 A 1 () A — R IX P AN 5 4GRS, A4 /E USB Core I HLA5 K
MIZ5, Al LAENXNTT USB. PCIXFEF RGEH VY. %A —> subsys_initcall IXFEHFIALT,
AR B . R OCT FYEXAFER) Bul T, BB D, Akl
o n] LGN XTI — A2, 0T F ARG A 3 LER 2 e L BB, AR T4k
subsys_initcall XN FUEAFAERT FAEAAR], ZRIBAA, T BRIKSZa EWATE
XK)UEARR T, AT 1T R BLA G Z R B AR Y B AN RAE =, ARz . FidL
AR B ATk, A s IR ? IR SHIREZ 42 VR T, PCLIXIL LA
HkgAN 2, 1 H A TR AL RSN, AR HAT subsys_initcall, 847 arch_initcall,

postcore_initcall 45454545,

s P AH WAL E
arch/i386/pci/ acpi.c pci_acpi_init subsys _initcall .initcall4.init
arch/i386/pci/ pcibios_init subsys_initcall .nitcall4.init
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common.c
arch/i386/pci/ i386.c

arch/i386/pci/ legacy.c
drivers/pci/ pci-acpi.c

drivers/pci/ pci-

driver.c

drivers/pci/ pci- sysfs.c
drivers/pci/ pci.c
drivers/pci/ probe.c
drivers/pci/ proc.c
arch/i386/pci/ init.c

FBEMN—FHINL, TERMEA R FIFF xxx_initcall 1k ANHRAEZRELT), FLAKIE Z W)L T
T T keso MSFUTE: B ISR AR AIERE, PTESEAR, AU BATIERE. 1R usb T RS
HSFE¥- T fi 58— subsys_initcall, A AHIERE, ROBERNEE 2E. ARLUREN—FF Lt
ALY, Al Mgse L T HRNE DR, NORES KbF, Jefia. — THERA,
G 7o DUHERING =K%, MR . BETE VAL, 8. "HAIE 45

pcibios_assign_resources
pci_legacy_init
acpi_pci_init
pci_driver_init

pci_sysfs_init
pci_init
pcibus_class_init
pci_proc_init

pci_access_init

fs_initcall
subsys_initcall
arch_initcall
postcore_initcall

late_initcall
device_initcall
postcore_initcall
__initcall

arch_initcall

A EFE—YINM, B2 include/linux/init.h S22 RS S

111 /*

112 * A"pure" initcall has no dependencies on anything else, and purely
113 * initializes variables that couldn't be statically initialized.

114 *

115 * This only exists for built-in code, not for modules.

116 */

117 #define pure_initcall(fn)

118

119 #define core_initcall(fn)

120 #define core_initcall_sync(fn)
121 #define postcore_initcall(fn)

122 #define postcore_initcall_sync(fn)
123 #define arch_initcall(fn)

124 #define arch_initcall_sync(fn)
125 #define subsys_initcall(fn)

126 #define subsys_initcall_sync(fn)

127 #define fs_initcall(fn)

128 #define fs_initcall_sync(fn)

129 #define rootfs_initcall(fn)

130 #define device_initcall(fn)

131 #define device_initcall_sync(fn)
132 #define late_initcall(fn)

133 #define late_initcall_sync(fn)

134

__define_initcall("0",fn,1)

__define_initcall("1",fn,1)
__define_initcall(""1s",fn,1s)
__define_initcall("2",fn,2)
__define_initcall(""2s",fn,2s)
__define_initcall("3",fn,3)
__define_initcall("3s",fn,3s)
__define_initcall("4",fn,4)
__define_initcall("4s",fn,4s)

__define_initcall("5",fn,5)

__define_initcall(""5s",fn,5s)
__define_initcall("rootfs",fn,rootfs)
__define_initcall("6",fn,6)
__define_initcall("6s",fn,6s)

__define_initcall("7",fn,7)

135 #define __initcall(fn) device_initcall(fn)

KN AL RHE, e 1#8E FH__define_initcall 725 X, L5, @R USB

__define_initcall("7s",fn,7s)
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Core I )L—#&EL R ITE, BIEETHIFAME, W FARSEAE B IC T 50 S5 LBt % %
7, AREERIFNE T, WSEXEHY N, BROAEFE RS E 2 S F

WAZRS § RGBSR I aG AL SEELAE T PN T, — 20 S S B s, — i L
AR R SR U S BT, X PTIRI 2SS T WS BB RS 4, 1
2IENZSE? FTIHIRI grub SCEFHR K kernel 473K JLIIREEAT,  Hodn

kernel /boot/vmlinuz-2.6.18-kdb root=/dev/sdal ro splash=silent vga=0x314

XATHLI )L root, splash, vga 2855 AR & W% 24, USB R4 LIEAT I 4 Wad—AN AL
R A, st 2 nousb , PCI X 34 JL K ? &K WA, H KK AT BL#
Documentation/kernel-parameters.txt S HL k4

1302 pci=option[,option...] [PCI] various PCI subsystem options:

1303 off [I1A-32] don't probe for the PCI bus

1304 bios [IA-32] force use of PCI BIOS, don't access
1305 the hardware directly. Use this if your machine

1306 has a non-standard PCI host bridge.

1307 nobios [IA-32] disallow use of PCI BIOS, only direct
1308 hardware access methods are allowed. Use this
1309 if you experience crashes upon bootup and you
1310 suspect they are caused by the BIOS.

1311 confl [1A-32] Force use of PCI Configuration

1312 Mechanism 1.

1313 conf2 [IA-32] Force use of PCI Configuration

1314 Mechanism 2.

1315 nommconf [IA-32,X86_64] Disable use of MMCONFIG for PCI
1316 Configuration

1317 nomsi [MSI] If the PCI_MSI kernel config parameter is
1318 enabled, this kernel boot option can be used to

1319 disable the use of MSI interrupts system-wide.

1320 nosort [IA-32] Don't sort PCI devices according to
1321 order given by the PCI BIOS. This sorting is

1322 done to get a device order compatible with

1323 older kernels.

1324 biosirg [IA-32] Use PCI BIOS calls to get the interrupt
1325 routing table. These calls are known to be buggy
1326 on several machines and they hang the machine
1327 when used, but on other computers it's the only
1328 way to get the interrupt routing table. Try

1329 this option if the kernel is unable to allocate

1330 IRQs or discover secondary PCI buses on your
1331 motherboard.

1332 rom [IA-32] Assign address space to expansion ROMs.
1333 Use with caution as certain devices share

1334 address decoders between ROMs and other

1335 resources.

1336 irgmask=0xMMMM [IA-32] Set a bit mask of IRQs allowed to be
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1337 assigned automatically to PCI devices. You can
1338 make the kernel exclude IRQs of your ISA cards
1339 this way.

1340 pirqgaddr=0xAAAAA [IA-32] Specify the physical address
1341 of the PIRQ table (normally generated

1342 by the BIOS) if it is outside the

1343 FO000h-100000h range.

1344 lastbus=N [IA-32] Scan all buses thru bus #N. Can be
1345 useful if the kernel is unable to find your

1346 secondary buses and you want to tell it

1347 explicitly which ones they are.

1348 assign-busses [IA-32] Always assign all PCI bus

1349 numbers ourselves, overriding

1350 whatever the firmware may have done.

1351 usepirgmask  [IA-32] Honor the possible IRQ mask stored
1352 in the BIOS $PIR table. This is needed on

1353 some systems with broken BIOSes, notably

1354 some HP Pavilion N5400 and Omnibook XE3
1355 notebooks. This will have no effect if ACPI

1356 IRQ routing is enabled.

1357 noacpi [IA-32] Do not use ACPI for IRQ routing

1358 or for PCI scanning.

1359 routeirg Do IRQ routing for all PCI devices.

1360 This is normally done in pci_enable_device(),

1361 so this option is a temporary workaround

1362 for broken drivers that don't call it.

1363 firmware [ARM] Do not re-enumerate the bus but instead
1364 just use the configuration from the

1365 bootloader. This is currently used on

1366 IXP2000 systems where the bus has to be

1367 configured a certain way for adjunct CPUs.

1368 noearly [X86] Don't do any early type 1 scanning.
1369 This might help on some broken boards which
1370 machine check when some devices' config space
1371 is read. But various workarounds are disabled
1372 and some IOMMU drivers will not work.

1373 bfsort Sort PCI devices into breadth-first order.

1374 This sorting is done to get a device

1375 order compatible with older (<= 2.4) kernels.

1376 nobfsort  Don't sort PCI devices into breadth-first order.
1377 chiosize=nn[KMG] The fixed amount of bus space which is
1378 reserved for the CardBus bridge's 10 window.
1379 The default value is 256 bytes.

1380 cbmemsize=nn[KMG]  The fixed amount of bus space which is

%020 50 343
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1381 reserved for the CardBus bridge's memory
1382 window. The default value is 64 megabytes.
XARIT 100 ATHIARARHAZ PCL XL LT ABCE MIZHOEI, 52 A0, USB I HL R al
ap ;o AR LR & e S, WA R ER R A TE S, B WE R AR I HE AR

X%, MAEENZSHBRES T, BHERNZ . URXFES S keso BL1 EH AT
M“PPaREEAT, (RACPFsES, BMTES. " Ak,
RAZIEWA HTL)LE AR T, BARMNMEEAFTHA Y, HEMRIHU T . W]
H T WZSH, HEERRSE. M PT i KRS Ho 2 /-4 ] insmod 2+ modprobe
IR AL A AT AR E S, e/ 3K3) BAE H] module_param SX#E ) Z kA B . A
T HEY A — SR, R EIFA R NSRRI module_param JXFEIF 2 2 5E
T, USB Hi4 LI nousb gt A& AfFH__module_param_call 7 & S o
TANE W — RS, AR g R N AZ BN, B IS SRR S B T S A grub SC
PEI kernel AT H k¥R T, b,

modprobe usbcore autosuspend=2
JE] kernel 47 HL gl 2
usbcore.autosuspend=2

MSRYE drivers/usb/usb.c B autosuspend IR IAE S AL 2, FTCAX L4524 2 gl e &
REL I PUEA N
PRUT AR b 23 AR 03 — MR A R e 2 H0nT LS, i 4 “modinfo -p ${modulename}”
AT . T EeaemB RN E RS, B0 S A S B
Isys/module/${modulename}/parameters/ H 3% I Ifil JLAEFE IR 2404, 48R VRt m] LLAS FH "echo
-n ${value} > /sys/module/${modulename}/parameters/${parm}"iX k¥ () iy 2 =& e AT
WAEEH WA B ABATSHNT Y, 1X RS — 440 parse_args HIRREL, B HI405 A
My, N AL NS, s B g Ui fir 47 2 Kot & # s w F gt vl
PLT o I RARE AN, 2539 THR init/main.c SCPE R start_kernel p& %, fRmies & I0,
WAZ SR SIS T K parse_args b3 AR, MR T
545 parse_early param();

546 parse_args("Booting kernel", static command_line, _ start  param,
547 __stop___param - __start  param,
548 &unknown_bootoption);

parse_args 1) 55— K i F it #E parse_early_param & ZCHLTHT, A4 2 HEEL B 2 ] parse_args
GO0 ? PR BN SEO I BT PR, — RO, — o AR, e A ik
T HACBEY, BARERATI VIP 277, AR TIIRREN & L8R, AEIENTHE 21K,
AT — BRSPS IS, RIAESAT VIP, NG H U S E WA IR, kRl )L
o BEARIXAMHEF ENH MM, AR, NS A R, AR
(R BEREAL 1 o

FEROFERRARAT , (HEA TRABOCCER UL B AR, BRI K B A0 2 Thid AE R sz e
PRIRRA“ 2 NAERE 2 550 J7 70 i VRO A S “FRA it 2 — Pr AREE B ...l — 3R
HAR B B, MORAS R 25 R B O S AP TR &L BT TAME A 2R DI T
HEFE, N IX A MG WAZSEORA—FE T, HRBARGHTIE R, A
FWA, HEAE early_param 72 550, R —IRHUE B e AR, M ENINEZS
O ZAEH module_param F A1) % AWK . ffH] early_param 75 B (15 L 2402 15 e
parse_early_param 2@, RGARGHEILERZSE. XH5IH—F (Understanding Linux
Network Internals) ({1 7-2
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— parse_early_param=
L o <parse_argss>
L—» <do_early_param>

L_—» 100P:__serup start... _sefup_end
L run handiler if early flag set

= <parse_args
L— LOOP: _starl_param..._siop_param
- [F match; Initialize parameter
- [F not: <unknown_bootoption=
— <gbsnlete_chedsetup=:LO0P:_ _setup_stant.._ _selup_end
L% run handler if early flag MOT set

—- [f NOT obsolele, update argwienmg

KT iXsk &, ik HEVER S setup_start. _ setup_end. _ start  param. _ stop__ param iX
JUANZRZR AT BL T, AT AR WA 1) 2 VR FRAT TR A 2 ORI T8 2 55000 A A7 SR TR A B R AN
FERT, FrR S BUNAE_ setup_start F1__setup_end Z [A] AT HL, Yl S HUUAE_ start_ param
F1__stop_ param Z a5 L,

PCI B3 )Lt B T — early_param, 7 drivers/pci/pci.c FLIH

1425 early_param(“pci", pci_setup);

early_param /&4 & SUIUR AT LL 2% include/linux/inith BLUMHE, M HAY T, RIEXITH
B R PR grub SCHRR kernel 4T BLA“ pei= "I BE 1 4= A< IR I, it 2 1 FH 26 % pei_setup
HEATALRE, EAMFE? XEELURHIEILT .

SRR G, PR — /Mg T R, s T FH 30 R R B xxx_initcal LA F B
H, IX LR H R AN R BT, TR @ PR, XA sk T_define_initcall
%o _ define_initcallZZ FIRF 8 12 11 o8 23R £ R initcal Linit 75 L, X ERJZ PFUSB CoreffJ i}
i ¥y, PR i

PWAZ T PAT SO VR 2 B A — N SO e XS RVR 21T, WiseA . Edis . init
5. bass FEAE . IXLEXT GRS AR O BERE SR AR R SCAFRERE TR RSN . XA E
A A 11 )y B A A AN RT3 SCA PR 25 715 WS 20t SR s B A)3E B, e R T AN S
SO AR RS B — (R A AT SO R T AT SCIF I % ke A B4R Mk Ak . vmlinux.Ids
JEAEAE T arch/<target>/ Hsrh () WRZBEHASINAS, & R ST EERE WAL & AT R R eI
WAL R E A% AL . 76 vmlinux.dds SCEEHLET K initcallinit gl UG 2R T 9 25
__inicall_start = .;

.initcall.init : AT(ADDR(.initcall.init) - 0xC0000000) {

*(.initcalll.init)

*(.initcall2.init)

*(.initcall3.init)

*(.initcall4.init)

*(.initcall5.init)

*(.initcall6.init)

*(.initcall7.init)

}

__initcall_end = .;

22 U 3k 43
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L5 A initcal Linit 15 3 43 1 T 7 AN, xxoc_initcal LN F1 R B RS BAR B E— A
T B LA thixxx_initcall (K€ XA, define initcall 2 S8 @ 16y, Elincore_initcal LK
bR BFE BT JBCAE initcal I init 75, device_initcal Kf s 045 £HI8CAE T initcall6.init 77154525
AN BN A 1), B2 IR initcallL.initeb i ek 25 4t 738 initcal 12.init v () R s
B, SRS AN H BB EA R b, B vkoE T e A i I .

KT W BAENA R —2E A7 1T, i LU 2% K (Understanding Linux Network Internals)
1Kl 7-3

Macros
_lnit_begin ———=
JAmit.text _ _init
nit.data ___initdata
_setup_starl ——=
Jnitsetup _ _setup_param
_ _setup_end ———= s
initeall_start—"_Jnitcall.init core_initeall
Jnitcall2init postcore_initcall
Jnitcall3.init arch_initcall
Initcall4init subsys_initcall
Jnivcall5.init fs_initcall
nitcallfinit device_initcall
nitcall7 init [ate_initcall

_ _initcall_end ———

__init_end ———

PUEARPFIRL L A A A sk itk PCI ML L& sooc_initcall AR, NAZA FH5E15
BT, XA PCL 7 RIS Rt RBCH AN T

PCI FA L N Z S

23t Bk RS, AATHI A T, PCLIXIL LA I EAR 2, (HId A A v A kT ik i,
WAZJE B, f3 AN 1% O3 F AT R 5E s PCL T RGPk, ARERLT
Tk X LA AT NEAS B (A, L nai B L ) B 0 ) L2 b =1 B B AR 3R
KAN, HEBSB A s, Wi A9 e A urE AW,

CERHE: I 11 H 14 HH, 06 45 11 H 5 H, WA REFE R & W T &HF5 I
BIT, BN A 98 Jiot. A RILE, LSy, #s N ARIE S N3, ogi itk
PR, 118 MECEK. B AR 580F. 2007 46 3 3 11 H, w55 4% WA R 20 5E i I a)
TR T R AR, RIXE D T B ve st —FE: b 7N T A TG
SAGPR TR AR AT 175 B D BAENIM A Sk KA LT, KA HELRA T A
(1, AR —2F, . MAENERAEAANEGL, ERERRES B s .
RGN, S ARG A ML e L ER A 52, O RGEZ . i3 3k 15 i oA [ 44
(05 2R R, TR S T DX e e A9 I 445 52 2 7000 ARG 1294 2940 76, FF 5 1]

23 T3k 43 TN
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K 1.4 J17T)

[, WEATTIERI 4 SRAE grub SCPF kernel T8 —ATVR AT “pei="X ALY ZR 2%, ZETHFRLE N
FRR B 1, At b 204555 1 — A pei_setup pRECRARHTIXEE 7> WA%Z 4. pei_setup B& &AL
drivers/pci/pci.c B4 5E X

1403 static int __devinit pci_setup(char *str)

1404 {

1405 while (str) {

1406 char *k = strchr(str, ',;

1407 if (k)

1408 *k++=0;

1409 if (*str && (str = pcibios_setup(str)) && *str) {

1410 if (Istrcmp(str, "nomsi™)) {

1411 pci_no_msi();

1412 } else if (Istrncmp(str, "chiosize=", 9)) {

1413 pci_cardbus_io_size = memparse(str + 9, &str);
1414 } else if (Istrncmp(str, "cbmemsize=", 10)) {

1415 pci_cardbus_mem_size = memparse(str + 10, &str);
1416 }else {

1417 printk(KERN_ERR "PCI: Unknown option "%s"\n",
1418 str);

1419 }

1420 }

1421 str = k;

1422 }

1423 return O;

1424}

1425 early_param(“pci", pci_setup);

1405 17, AW —TF, SEIEIXA str AR pei=", &S 755 5 H—H
BT, JEIZ [AME PO S A IR, 1 e AT Z AN R 581X A4S while JEEA ) B 152 B
S bR, 2R AN R I T AT, IR A I, RS AL, BN
¥ B 51 BEE T “pei=nobios,nomsi,confl”, A4 XHL(K) str mi/E“nobios,nomsi,confl”, while
PEFRFEIN str B AR @A Y nobios, nomsi, confl, JFEREATHHMNRIALER, & T &M 184t
AR, BN LR PR LUARIR— N UKBEST T, #IS2 meh JLIHE A, A A —Ff
(RS2, OB AR ] DA B3 LA FAGAZ, ] N R LIS FF a2, Befiidt e
(IR AE AR R, T LA st LR SR —ANIETTT 4R, — A — AKX fgaT .
1406 17, FHERWIX RS —IRHEN while 538, ABAXA k #4%E T nomsi,confl”,

1408 17, HRFRERERTT, MEfedt USB Core fIN B HS O 2 s (0 AN BEFF i 1. X L8
PEMEARVE B 1A B IGIE 5T, AR 0] T3 0 LR IZAT ()R B SEHE k M T s — A7
FRONLE, RIERXASBA B EAN 0, MR, R k BIALE, Wat2&" nomsi,confl”
P —NZ S R EN 0, ARG TR kK B3 —7FR/F, IEh k 828 T “nomsi,confl”, i
str g ALk T “nobios”. H] C HLIATIERAFREM1E, #U2 side effect FI sequence point.

1409 17, XA RECIRE R if X)L, EAERIGUL, e if MAEEIL L. SE R str
JEAENZS, A BB T X2 55— kB while 783K, str BL7EIE 2 “nobios”, EARANE
KA . R ostr ANoAAS, st4 % peibios_setup PR ELXT str AL FE, AR )5 K W

24 TT 43 T
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pcibios_setup(str) 1IR [FIME str & A& N7, KA peibios_setup BB — T, WA
JEANTT BERIE X AR P str 5T 5 2 ME4 -6 1) . R LAFE arch/i386/pci/common.c SCAHL
# # pcibios_setup F&%L

346 char * __ devinit pcibios_setup(char *str)

3474

348 if (Istrcmp(str, "off")) {

349 pci_probe = 0;

350 return NULL;

351 } else if (Istrcmp(str, "bfsort™)) {
352 pci_bf sort = pci_force_bf;
353 return NULL;

354 } else if (Istrcmp(str, "nobfsort™)) {
355 pci_bf sort = pci_force_nobf;
356 return NULL;

357 }

358 #ifdef CONFIG_PCI_BIOS
359 else if (Istrcmp(str, "bios")) {

360 pci_probe = PCI_PROBE_BIQOS;

361 return NULL;

362 } else if (Istrcmp(str, "nobios™)) {

363 pci_probe &= ~PCl_PROBE_BIOS;
364 return NULL;

365 } else if (Istrcmp(str, "nosort™)) {

366 pci_probe |= PCI_NO_SORT;

367 return NULL;

368 } else if (Istrcmp(str, "biosirg")) {

369 pci_probe |= PCI_BIOS_IRQ_SCAN;
370 return NULL;

371 } else if (Istrncmp(str, "pirgaddr=", 9)) {
372 pirq_table_addr = simple_strtoul(str+9, NULL, 0);
373 return NULL;

374 }

375 #endif

376 #ifdef CONFIG_PCI_DIRECT
377 else if (Istrcmp(str, "confl")) {

378 pci_probe = PCI_PROBE_CONF1 | PCI_NO_CHECKS;
379 return NULL;

380 }

381 else if (Istrcmp(str, "conf2")) {

382 pci_probe = PCI_PROBE_CONF2 | PCI_NO_CHECKS;
383 return NULL;

384 }

385 #endif

386 #ifdef CONFIG_PCI_MMCONFIG

B
&
=
=
&
b=
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387 else if (Istrcmp(str, "nommconf")) {

388 pci_probe &= ~PCl_PROBE_MMCONF;
389 return NULL;

390 }

391 #endif

392 else if (Istrcmp(str, "noacpi')) {

393 acpi_noirq_set();

394 return NULL;

395 }

396 else if (Istrcmp(str, "noearly™)) {

397 pci_probe |= PCI_PROBE_NOEARLY;
398 return NULL;

399 }

400 #ifndef CONFIG_X86_VISWS
401 else if (Istrcmp(str, "usepirgmask™)) {

402 pci_probe |= PCI_USE_PIRQ_MASK;

403 return NULL;

404 } else if (Istrncmp(str, "irgmask=", 8)) {

405 pcibios_irq_mask = simple_strtol(str+8, NULL, 0);
406 return NULL;

407 } else if (Istrncmp(str, "lastbus=", 8)) {

408 pcibios_last_bus = simple_strtol(str+8, NULL, 0);
409 return NULL;

410 }

411 #endif

412 else if (Istrcmp(str, "rom™)) {

413 pci_probe |= PCI_ASSIGN_ROMS;

414 return NULL;

415 } else if (Istrcmp(str, "assign-busses™)) {

416 pci_probe |= PCI_ASSIGN_ALL_BUSSES;
417 return NULL;

418 } else if (Istrcmp(str, "routeirg™)) {

419 pci_routeirq =1;

420 return NULL;

421 }

422 return str;

423}
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PR, et LI RHE S U AR EE B S . ATl A Documentation/kernel-parameters.txt $& H K ()
WAL U] T8N X86 32 V-Gl H], #L%N1E peibios_setup s WAL AN E A A —
AN, X R R B A B T T 32 47 X86 T, LA A\ drivers/pci/pei.c BT pei_setup
PR AT E Bk T arch/i386/pci/common.c HLIFIX N peibios_setup, HLSZAE arch H 3 HLAH
AN BRI L, HRATIX 4 —A peibios_setup, ANAEAE, FTE RSB EAR, ©A]
FLRAT A HBRAM AR B, A2 %A AP off IX—T0, X AR T Esin LT .
WIRSEE T off, Wi ¥4z pei_probe B¢'H 4 0, pci_probe 7 arch/i386/pci/pci.h HL 75 B I 7E
common.c L& X

20 unsigned int pci_probe = PCI_PROBE_BIOS | PCI_PROBE_CONF1 | PCI_PROBE_CONF?2 |
21 PCI_PROBE_MMCONF;

pci_probe [IHIME LA A ERTER, B0 BI% N T PCI access mode 1 JLF 558, 76
arch/i386/pci/pci.h HL5E X

15 #define PCI_PROBE_BIOS 0x0001

16 #define PCI_PROBE_CONF1 0x0002

17 #define PCI_PROBE_CONF2 0x0004

18 #define PCI_PROBE_MMCONF 0x0008

19 #define PCI_PROBE_MASK 0x000f

20 #define PCI_PROBE_NOEARLY 0x0010

21

22 #define PCI_NO_SORT 0x0100
23 #define PCI_BIOS_SORT 0x0200
24 #define PCI_NO_CHECKS 0x0400

25 #define PCI_USE_PIRQ_MASK  0x0800
26 #define PCI_ASSIGN_ROMS 0x1000

27 #define PCI_BIOS_IRQ SCAN  0x2000

28 #define PCI_ASSIGN_ALL_BUSSES 0x4000

PCI_PROBE_BIOS %} T BIOS J7i{,, PCI_PROBE_MMCONF %} " MMConfig J7i{, iX
UFERMR, B TEANE T, ALFF# G2 PCI_PROBE_CONF1 fll PCI_PROBE_CONF2 #E%}
. T Direct J5at, XK AWM &GP PCI Configuration Mechanism, 4715k imt &
Typel F1 Type2, WIZZALIAIEIL BIOS H #2215 il B £ 105, M Z0A5 %5 AT PRI Il /7
3, HUIXHL confl Ml conf2. Type2 FEEEAE PClL KEM/DERI, Hae 3, B
—JEHASTH T, BN THASE MR, conf2 ERERHE T F K. £ FRLky
Al 2 P35 T

off 2 >k /& bfsort Fil nobfsort, AKAEJLANH W, ARAXHNMMER, ARBHASH
351 F| 357 X JUAT, MR A SLEX L2 S R i) L IR sy, Rl BEAR AR #E T B i
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Vit bfsort A1 nobfsort )5 LE X 4L T H .

WL LA FETIE, —A~4 04 Matt Domsch [1)/Mk 7RI T — 2B 30, 76 DELL 1—3K
AW E RS L, BN BIOS B, S xR 145102 NICL F1 NIC2, i3 3] linux
&, AE 2.4 Wk ERIRISE eth0 Al ethl, 7F 2.6 WA BRI TAN)L, 28T ethl Al
eth0, #3Mth X AE HP Fl SUN [f)—SE R 55 8% b &I T RN LS . &0l T —FAE AT
WAUEDHT, MR T IXAIRME, 76 2.4 MWL, B3 L (breadth-first) 5

¥ 027 T 43 T


http://lxr.linux.no/source/arch/i386/pci/common.c?v=2.6.22#L20
http://lxr.linux.no/ident?v=2.6.22;i=pci_probe
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_BIOS
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_CONF1
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_CONF2
http://lxr.linux.no/source/arch/i386/pci/common.c?v=2.6.22#L21
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_MMCONF
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L15
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_BIOS
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L16
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_CONF1
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L17
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_CONF2
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L18
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_MMCONF
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L19
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_MASK
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L20
http://lxr.linux.no/ident?v=2.6.22;i=PCI_PROBE_NOEARLY
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L21
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L22
http://lxr.linux.no/ident?v=2.6.22;i=PCI_NO_SORT
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L23
http://lxr.linux.no/ident?v=2.6.22;i=PCI_BIOS_SORT
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L24
http://lxr.linux.no/ident?v=2.6.22;i=PCI_NO_CHECKS
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L25
http://lxr.linux.no/ident?v=2.6.22;i=PCI_USE_PIRQ_MASK
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L26
http://lxr.linux.no/ident?v=2.6.22;i=PCI_ASSIGN_ROMS
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L27
http://lxr.linux.no/ident?v=2.6.22;i=PCI_BIOS_IRQ_SCAN
http://lxr.linux.no/source/arch/i386/pci/pci.h?v=2.6.22#L28
http://lxr.linux.no/ident?v=2.6.22;i=PCI_ASSIGN_ALL_BUSSES

Linux ke )Lz 2 PCI

ERIAT RGN, BN 2R BTG PCl s I BRER i & T H AR ) B
PSR, T 2.6 WX, IXABEEE AR TIRER S (depth-first) . FARLE XA
IS5 by BT ERGBRE, NICL MR R 25 BE/NEDIBAS PCIL R b, (H A8 TR
JERSCSERT, NIC2 H NICT BRI, T& NIC2 1 T eth0, NICL &1 T ethl, Wi
Pl T BEARSE, NICL i R R B, eth0 BiANS4y NIC2 82T . BARIER LT,
JEMNiZ 56 E] NICL 5 #63] NIC2, NICL X)W eth0, NIC2 %} A ethl.
NASREME L PR, S KN AU [n) R [0 4 2 A e, RIS A ) PN v e A A
P R, PEATTIE S B T TP EME R, BRLL 134N, AR T oh )
N, UL 13 AZ N, WIRKR T o FrLASAENEIXA/NRE, 8 2l A SN b 7 a8 3
Tt ethO #RA 2R ER ethd M by 8 S8 IR 0, A0 T I K —43 Lo X BRUEHS 1, Matt Domsch
AMIOLE AR, RIS Atl At B 3 SR ST A1 . A AN R R AR R, ARAE 4
ARVY S5 5 B B [ AT A 25, WA B4R 2 SRR [l JUt 2 o TR Al oA A% AR AL T
—MEIRZAS 20 17K [1) patch, S0 T bfsort A1 nobfsort, ik F Zeik#e4li F AN FEfL
S, WA FRE T bfsort, WIH 2SI 5 1331 1) PCI & B2 Bl 4 ™ BEAG S 1 it e
1718

BT RANT PSRRI, BRI Sz I B TR LR T, X LA 2t
T, UL, RTHEIEMEEN RS, ARSI EIERTE £ google KL [H][1)
A4tk ke ml A T 1 22 Yk 2 ek 4% google TGS HIFRLE T . B FEH MR pei_bf sort,
R E T bfsort, ‘& w2 ¥ &4 pei_force_bf, 55 T nobfsort, i< & 4
pci_force_nobf. pci_bf sort. pci_force_bf. pci_force_nobf X JLANE I FLIF/FEAE /& Matt Domsch
PRSI IBAS patch LA, pei_bf sort #¢ arch/i386/pci/common.c I3k LA E X, 1
pci_force_bf 1 pci_force_nobf I arch/i386/pci/pci.h H

33 enum pci_bf sort_state {

34 pci_bf sort_default,

35 pci_force_nobf,

36 pci_force_bf,

37 pci_dmi_bf,

38}

358~375 17 AR LEREIUZ BHXS BIOS V7 1) 72U, AR ARWI a4 E T bios, TS5t W 1R A B4l
HI PCI BIOS A& HH VT m i, XFoRNZ, B B IR 782 (E(T BIOS, ANid 2kt
WA, FEAEMAM TR IER By 5, BTl R REATTAE PCI access mode IS LA /2 ik
ANy, BN EUGE, AR LFHFEY] . T K1 nobios 488 @ AH MR T .
M nosoft ARG, e SHPAHICHT, 1L Matt Domsch [ 7828 XAE T H I A $2
B, 24 MNZE, JEH) B (breadth-first) SR T MM, HSzX R
DI ANHERA), BAT ] PCIBIOS I, A iX ke, H2A T PCI BIOS INFiA—E T,
BUUEF AT PCl BIOS W2 4% ) JERSEIX 4 —MIUF L4281, (HEE5E PCI BIOS
(1) Spec HLIFEA M E —A PCI BIOS NAZIESFIINT, X 4—Kitf 725, MmixA
nosoft il & R IR XA ELP) « WHRRYRE T nosoft, 2 5 JF W A%, BIEITH] T PCI BIOS
(7730, WAL PCI BIOS A28 IR 25 HE P 5 4%

FE ORIV biosirg 22353 PCL R WTALE]. PAATCZ50IE T &4 PCI B2k EAT LA HIRZ
NI A%, WANE T & LA CPU K IE K& B S/FER . [FN, 1aq]
WX BRI A 5 52, AR bk ) LR AT N a4 IR A e o 25 4 )22 JE A sl — 4, L il R
A b Sk LT SR8 2 A A JUERAL LI, FOR A R E LU AR ik, i B Sk LG
RAF, /DJURRBRGUN . (AP Wil — B SR RATTRD, B PCI & IFA BT

% 28 5L 43 T
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XEFER R, FESK LR RWBRIB AL, ENE Rk CPU T i )L, fH—%—2%
— B2 Lk e, MTEERE R PCL BRIk L, XA VA PCL A
Lt KA 44, XN T A PCLIERE (slot) EI 4 ANhgI i (pin) INTA#. INTB#.
INTC#F1 INTD, JrLMEZ PCI a3 KL= ks o — . 2RJ5, PCIHJXJL4&HT
Wi Sk 2 ATt o] DA AR R rh Wil Rs BT, 2 S T B — AN T U ) n] g R e i
H#% (PCI Interrupt Router), 411X/ router /& QA4 PCI [R5/ H T Sk 2 45 452 21 v T 47
A BRSO B s g A S B, s T BRI RGE T« T WK
Y, X TR B L RS B AR LA T AR T, B B ARE T AR T2 wr LLd ik
PCI BIOS (it 1~ A7 BIOS Jf HIZHFIE), WAl LLH g . IBAIXA biosirg it /2 A
PrWEZE L PCI BIOS Z:3RE —AN 4 il % tiE (PCI Interrupt routing table) 4<%, M
I B0 rh W % L) T AR T ASA U, it #s LA b Wi dilds 4 PIC
A A3, Wk APIC, BAHIMREifh 2 AKX T .

YER EME BRI A, BIOS ASREANIE, HINAZAELE PCl B PCIAERE. Pkt ds
S22 TR A R DB e e VAT IE R IR, e AT XSS I STATAE H 21 BIOS ROM BLAEA#AH G —
YBE R, gisE [ PCI BIOS Spec HLABZX A ME ), WAZ ] LLLE 0XFO000h~OXFFFFF 1X B
ikl EAERAA R P W R . (FEAERE, 7805 FMHE=H, MAIEKRSH Y —
WK%, — A MO LA ILE A CRAE I35 5L, BIOS ANBELE 0XFO000h~0XFFFFF
A SR A R T 3, TR Ml de 2 T > patch SRAARIXAS WIS, T2 T
pirqaddr. pirqaddr VR 2555 Uk P RZ T BT i 2 ORAFAE MBS M 5, X FERG, N AZ T DL B2
Fr X AN s hE SR SRAT BT it 2%, 1T AN P2 4E 0XFO000h~0XFFFFF 2 [t — AT A
FIHE R . IXAMOEAN G R T —ANFAL, RTS8 RE AL FH — A 1R bk R A7 v BB it
B 1) BIOS, RV A A7 22 22 55 S 512 FH (1 /& OXFO000h~OXFFFFF 2 [H] ) 3Nkl kb,
n] LU H] pirgaddr BRI Fe 0w ok, NI AR AR IX ANV [ P B RNy SR (R T 6
pirg_table_addr J&7E arch/i386/pci/common.c B X f¥1—~> unsigned long %1, simple_strtoul
bR L RE NS K 45 £ L 44 unsigned long, 763X HLa 2K pirqaddr TR (0 HhE 54k k0K
4% pirg_table_addr.

376~385 T2 [ [JIX P> confl A conf2 XJ R (15t /& A 42 2 Wi Fh PCI Configuration
Mechanism.

386 17, nommeonf FH k& i P AZANELE T MMConfig J5 2 U ] 3 45 o

392 17, noacpi, FIKAEIAFH] ACPI AFEATAT PCI A2, G PCI B2k A5 Al PCI
WA o PEATT 28 S5 T4 ACPI FIHLYE A BRZR A I R AR —il2, P MR MESS PR &
1 PCl XU )LHIR R ST AN ACPI [1J4=F% the Advanced Configuration & Power
Interface, HiZ JLANX AT Power, i&45 Configuration, RN iZAEWHE A JLIE T . ACPI !
L B BELEPEATT) OS ARl & 2 MM th AN %2, 1XFE OS FE G il L& B R JE %
H I, B OS il LA HIZ I -6, 2210 OS 0 n] LA -1 & 1 A 7 ZE8 & . ACPI
MG Z RS TIRZ AR ARCERS S, 45> OS T2\ BIOS 15 245 B4 n LA
M ACPI 152, FF HA S AR EADE R PEA B B8 L AN ACPI 152, IXL64E
LM ARAALFE PCI 25 11 BT i Hh 13 DL 5%

acpi_noirq_set 7t include/asm-i386/acpi.h M X, W w N MRHERCE E T ACPL, &k
¥4 JRiAe & acpi_noirg WE A 1, mUEE B)LBtR), 0], ERE— AT R

396 17, 7EWIZJA SRR TG BL, &5%F PCI W &3 04T — W LI R4, X 2 A wir i
FERN typel J5 AR V5 )BT BEAEAE ) PCL W& IBCE 25 0], R & 5 A 5 i AN AEAE,
IR 23R 2577 n) e O 25 TR G, 76 —2847 bug AR Bt o kAR AR, b Tk SiX iy
B, AR LU noearly SEINREE XA FIHMFHE, 5%, 1R typel Jrsl B4 piZE 110

%029 U 43
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TWIX A B AR A S KA

400 17, —7% % CONFIG_X86_VISWS fitih =%, A4 —KBAHLET .

— W F 412 17, rom, PCI Spec ¥iE, PCI & mJ LAEH — Mg ROM, JE# 5 A A K
IRTEEAARAD TR e L, W RGBS T IR LA QAL oK 58 il 5 W % A7 R IIMIEa G . TR, PCI
Spec IHLE T 5 IXLLARIL AN FELE B 45 11 ROM HLBAT, 217545 VL3 R4 RAM BT,
T2 ROM 5 RAM X PR AN ACKAFEIL (1) AR AR 50 7= 28 T IR, IXANIBE R U2 AT 1l i 1 53 o
XTI rom g2 VR ARG (1) ROM U 21 R 421 RAM AL,

415 17, assign-busses, o/~ E AL PCIBIOS MRS, H O EB AL .

418 1T, routeirq, 7E 1dd3 ., Greg 5 iFFA T, FEIRSIFLT Ui A PCI 5 2% AT B 5 2 /i #48
FLSE Y pei_enable_device, IXANBRELS A2 58 O T R, AR A O R BT SRR A T
1o HZ Greg iBHLAKMIX UG IEA R AN NBRE AT, T2 R T BikHEL PCI 3K 3 %A i
il pci_enable_device il <7 i) %45 (K %835, routeirq wiky 8253 T, EIE R AME RN
ANFAFALIRLE'S PClLIRFI, 15 H NI I PCI e 4o % e

FI R MK L35 L% peibios_setup() F ) LHES ) A IR ) T —i, & FERAANE
Sy, & PRI NABANTE Sy, it DUBEBR A i AT R B 2% 0 A IR e ) S X AT ], AT 17
L5 S R IS — g AT T L e REATT A T R IR AN S 1

[6] 3] pei_setup BR%L 1409 1T HIIEA if, peibios_setup() iR [FIME 4 RE 4 T, A2 NULL,
NG str NS IR B], W BGR FME str o NULL, W56 I /N £ I 2248 £ peibios_setup()
BT, XA f A B LT, BG40~ AN, Ok str S84 ik b T,
st 1t B peibios_setup() FL IR 51 (1) S L6326 1 FEL A B AR T o (R 3X Nk Tol, 72 F e R if B
REAEZE o

FA—HRIZAS if )L IRLEAT, AL, 5982 —2L% if-else HEFI, Aid bk peibios_setup()
WHRADZ T, R KT =AEN, o] DA BP0 RGN WRRE T nomsi, His
W H drivers/pci/msi.c H1¥) pci_no_msi pA%

671 void pci_no_msi(void)

672 {

673 pci_msi_enable = 0;

674}

XS 1% pei_no_msi()X A A e gL T, B HEE msi.c SCFHL— static
AEWEN 0, K2R MSI dilkr, WIERARAE menconfig RN | T “Message Signaled
Interrupts (MSI and MSI-X)”, HEAE W% E BRI 5$E E T nomsi [FFE ] LLERAT R & 45
P

chiosize 1 cbomemsize #/& CardBus #r% A, miltSd .

76 if BALSE TIER, P REN k RS str, ARMEATI MBS, LR str Jy nobios, k A
“nomsi,confl”, ¥ k 45 str 2 JEat s P46~ — X while 538 . 248X nobios 42 15 & e 43
FIALFR ), ANk BE ORI Lot AN P REAEFR 0 T — AR 8, AN A 2 0] B (1) AN I 15T,
A%t H 2 e A% 4T ER—f)“PCIl: Unknown option ...”,  [F]IsPEHE 45 208 .

&
w
=}
=
P
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w
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BIERt(—)

T se T PCI IS A% S50, FiRiRE 2 /D e L5 5 %2 /0 43T, A%t 2538 31 init/main.c H
—/M4404 do_initcalls [ e %k . do_initcalls X N AZ K Ui AN 238 K B B RE v i) — > Sl
XI PCl XAk Ut H At Aris B 50 T 4f, AR AR & BLIA 58 1 16 initcal Linit =15 B2
xxx_initcall PRELIHAT, PCI LS FHAR AL TR N o ARG I 4 5 2 BBkt 22,
S E s T R . IRk AE S PCL i R, Kh#E PCL fris kLt
xxx_initcall SAAE 2 AR ER R T, WARRE LEREE, X E AL,

A g4 AH NHFALE

arch/i386/pci/acpi.c pci_acpi_init subsys _initcall .initcall4.init
arch/i386/pci/common.c  pcibios_init subsys_initcall .initcall4.init
arch/i386/pci/i386.c pcibios_assign_resources fs_initcall initcall5.init
arch/i386/pci/legacy.c pci_legacy_init subsys_initcall .nitcall4.init
drivers/pci/pci-acpi.c acpi_pci_init arch_initcall initcall3.init
drivers/pci/pci- driver.c  pci_driver_init postcore_initcall .initcall2.init
drivers/pci/pci- sysfs.c pci_sysfs_init late_initcall initcall7.init
drivers/pci/pci.c pci_init device_initcall .initcall6.init
drivers/pci/probe.c pcibus_class_init postcore_initcall .initcall2.init
drivers/pci/proc.c pci_proc_init __initcall .initcall6.init
arch/i386/pci/init.c pci_access_init arch_initcall initcall3.init

A4 T A USB Core ISt 0450 20308 WX 6 xxx_initcall B8 %5 18 ] & 0 454 e — @ 1 2
i HinitcallL.init = (¥ #53F H] initcall2.init 7K, 1RBIE, 22 B 41 H R 1) N 12 55 56 1 HT 1)
& initcall2.init 735 7 (K P> e L peibus_class_init F1 pei_driver_inito BUAE & HEL T, XHF
AbF TRl A H RS R %, Eb 4N peibus_class_init A1 pei_driver_init 3X 54N & Bk i S SE M
N ESEHGHT? 2R, ARAT LU AR E AT Lk i 2 B e B T, IO RS, By
do_initcalls bR 5 1) SE L 22 75 initcalLinit Frab kbl bke[=11) for fEFR . AT RE 4 KN [F]—
T B BRI ORI BT LR ANE J )L ?
WAL 3, 56HF gee 1 Using the GNU Compiler Collection H () — Bt i :
the linker searches and processes libraries and object files in the order they are specified. Thus,
“f00.0 -1z bar.0’ searches library ‘z’ after file ‘f00.0’ but before *bar.o’.
F IR B, AU EIRYL: FRAEE T HAE A BIREH K drivers/pei/Makefile S,
W2 34 ) LIX AT
5 obj-y +=access.o bus.o probe.o remove.o pci.o quirks.o \
6 pci-driver.o search.o pci-sysfs.o rom.o setup-res.o
probe.o 7£ pci-driver.o [ HiTH, A4 probe.c L[ peibus_class_init B4t 257 pei- driver.c B
i) pei_driver_init B2 Big A . A URE )%, Documents/kbuild/makefile.txt f#) 3.2
E(J:

The order of files in $(obj-y) is significant.
RESR peibus_class_init 2 & 5e A, ASPAN T e B — T e )5 1 =i H
100 static struct class pcibus_class = {
101 .name = "pci_bus",

9% 31 ul 3k 43

=il
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102 release = &release_pcibus_dev,

103 };

104

105 static int __init pcibus_class_init(void)

106 {

107 return class_register(&pcibus_class);

108}

109 postcore_initcall(pcibus_class_init);

class_register & B &AL —AMR AR R AL, 7K BB B o v i~ 44 1 “pei_bus”
f) class, T class, PRI IZAERNFAAE T, ush AL 403 Mt — usb_host, AiEA
[F) FR) 2 R B FH 1) )2 class_create, T ERAEAE ¥ 2 class_register, PAANEG SARRS BT LEE
XS T, AN T create B A& register, MHIUE ARG R IE R, MR ITIEIT
Ja REARIAE sysfs F, FrLLZ look — R /sys/class H %

atm dma graphics hwmon i2c-adapter  input

mem miscnet pci_bus scsi_device  scsi_disk

scsi_host sound  spi_host spi_master  spi_transport tty

usb_device  usb_endpoint usb_host vc vtconsole

AT, usb FRGVIGALKIRE, VT —IK class_create(THIS_MODULE, "usb_host"),
WRIG L)Lt 2 T —A> usb_host H %, ABAIAEIHIXA™ class_register, b1 JL N 2% Hift
AT EANRE ML REE ok, BME—IRE A HRNIR B AEE Hiok T, HERSERE NI A ik
1, FHXF USRI AR AR A, A2 LRI 2 AN pei_bus. MIXRLE,
create i&/2 register XUAATRULERZEA L, AR &AL sys/class LA T —~38, usb_host
R0 B s B SANHARM ENEHIES, pei_bus S8 H sk BN N IHUE &S pei BT . A
RAMEAFIIR — PR T, AN R ECAER OIS 28R — s0L, ATRLE PR
class_create 1€ X, Ruia ke B RA WS —A class_register, 1X P51 22 1wt &
class_create %58 JIN—48, fRfig @ MR L FRt T LA€7, & Bl 35 AR B8 —A struct
class 2644, 1M class_register WJBE % s —26, fRFFZE A 2k B3 F0E—> struct class 4514
R WERRGEAS H CHERER, 75 E R 2 H O release pRKEE, TRk 27548 ] class_register
T, PClAURTRXMEEH, T EEAMK, MERET .

pcibus_class_init 2 5, #5512 pei_driver_init

542 struct bus_type pci_bus_type = {

543 .name ="pci",

544 .match = pci_bus_match,

545 .uevent = pci_uevent,

546 .probe = pci_device_probe,

547 .remove = pci_device_remove,
548 .suspend = pci_device_suspend,
549 .suspend_late = pci_device suspend_late,
550 resume_early  =pci_device resume_early,
551 .resume = pci_device_resume,
552 .shutdown = pci_device_shutdown,
553 .dev_attrs =pci_dev_attrs,

554 %},

555
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556 static int __init pci_driver_init(void)
557 {
558 return bus_register(&pci_bus_type);
559 }
560
561 postcore_initcall(pci_driver_init);
LA linux BB BAPAE T 2. Wk BRBNZ MBI A =R R AT WAL
% IBERSEIT TS N

WY DE LR DN AARR S, 2 2ARTeas, bl W7 i A i i Lt
VA AR, IR Lt — NI " 45 55 NAENZE — St ST R s, T
XAANBE ESE, WLESHR T ANERHA =84, FiE )L AT, st Siede—
PROW L, SRAEM S, TFAUET A b D75, IEAEE, WFE, — IR, e
I, ZORE W THL RIS, TSR, R, ARIUESRIE, 25 T IR
! RSN, —ERAE R b, AEESEYE L, KREACD: “HEIXAGUE, AYFAIL
DA, AEXHEBEHOCME. L SERIE BN BRI, XEik, O BURIZT R
JUE Sk, R UL SEASSE, SRR UL )], AR ER, FTRE. T4
Bi b B @ PP, WA R T2 AR X AR L, MR T )
Bi e “W, IXP5 RN RN, Al SN R LA WA AR T,
AT bk, HTDLkTT &b HIABAEATTHINE T — M8, B AR, IR
A, TR E AN
AR BT B SORAE T SRR M2 — MR, Fs s, M A RS2
BEHE o A AR PR VASEAE USB B2 usb_bus_type, 745541 PCI s LIifY
pci_bus_type, pci_driver_init & H K2 A M PCI B4k, RARKEE T, AofAR®
IR HER IR B IS AR BER, A A7 B A FHBK B)) 2 A1) match.

FIERA(Z)

initcall2.init 5 PN BRA O A IR T, B F L initcall3.init T T, MR L
F 1Y acpi_pci_init F1 pci_access_init, X P AN 32 E 56 E 5 A8 2 acpi_pci_init {E
drivers/pci/pci-acpi.c SCf4:H., i pci_access_init 7 arch/i386/pcifinit.c SCAFH, “EHA A
FE R —A> H sk N, BrLARiiA ) LI peibus_class_init AT pei_driver init AN i35 55 I ANl
M A A T0E W LAEREA TR EATMIY 2 HF FREAU: “FERE L3531, W
Se R H H AL R Z INAT ). W, DAL S B (0 7 VR A 2 fox g
B, DA S B SR i 1 07 R A LS It M —— B A LT — EAE X A . T
B, DRBUTE N R B (1) 7 AN R N——T 2, IR 2 v [ 10 55 A48 A5 T —
R (2 H1BH) R THEANN " HefhiX ik, DA I 8 5 (0 1) 5 i 5 i A 2
EEATIUY, ) DL 5 mOR I BEAE sl AN ok Se U, AN — MG A S oA
i) 80 i, MEIL T 2 R — N EATT T .

FLEXA ) /] LLFAL A arch/i386/pei T il () Makefile Fil drivers/pei T f#) Makefile 5%
SRl R, AR ORI T TG, ot N AZ S (B A M ), 52 kbuild 1R 1R 9% 311K Makefile
FEA M BRI R Makefile, & ERRE A, HHAmx ks T IHE
Makefile 2 I, HUfE T A SRS IR MR RN Hbx: 25 —F2 arch/*/Makefile,
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B F arch FUANEE L SR E ARG A K, B /R H N H) Makefile v, 24 kbuild
POt A R MR EE B, e B A S T arch/*/ RS2 H 3R LE Makefile; 5 —
Tofosgh A2 2 %5 RRBRSPR AT drivers/S5E 241 B s i) LIS EE Makefile 1. 1 kbuild #4) & %11
AR, 2 e MR H 5k Makefile FFAAHAT, AP 3RAG 54K R G TR AR BRI &
FFIFIIRS AN arch/*/Makefile Pk 73 44 28 45 Kk & 1AL F 4545 5, TSRS M H 5% Makefile i
P AS & . U kbuild &I TN T SR P AR B bR, )5, Make HEASA
T H %, AR ALY T H S B Makefile, 1 H 5% Makefile H3 8 e & 17 5 o 5 g 200
SEYE A, TR — AT PR SRS . ARG, RIS IR, IR PEN X
BAEZ A, ERA 2K, AN R LAY ) U S DT K T, R,
arch/i386/pci NI K] Makefile J&4b7E drivers/pci R Makefile Wi, Huk &,
pci_access_init &b4F acpi_pci_init Fiy i, FTLAEE T K5EHEE pei_access_init.

5 /* arch_initcall has too random ordering, so call the initializers

6 in the right sequence from here. */

7 static __init int pci_access_init(void)

8{

9 int type __maybe_unused = 0;

10

11 #ifdef CONFIG_PCI_DIRECT

12 type = pci_direct_probe();

13 #endif

14 #ifdef CONFIG_PCI_MMCONFIG

15 pci_mmcfg_init(type);

16 #endif
17 if (raw_pci_ops)
18 return O;

19 #ifdef CONFIG_PCI_BIOS
20 pci_pcbios_init();

21 #endif

22 *

23 * don't check for raw_pci_ops here because we want pcbios as last
24 * fallback, yet it's needed to run first to set pcibios_last_bus

25 *in case legacy PCI probing is used. otherwise detecting peer busses
26 * fails.

27 */

28 #ifdef CONFIG_PCI_DIRECT
29 pci_direct_init(type);

30 #endif

31 if (‘raw_pci_ops)

32 printk( KERN_ERR

33 "PCI: Fatal: No config space access function found\n");
34

35 return O;

36}

37 arch_initcall(pci_access_init);
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XA BRE ) 2 BT AR ST AR R T B N A I A P I 3 BRI I R “PCIL access mode™ Kidh AT —
Leyaste, 8 JLA ) Laifdef.. #endif BUE LONIRIIE AL, IRAT R E R e AT =i 1
DIRECT. MMCONFIG. BIOS, ¥ ANY W, JIEiE ANY I RVESR? GiRAFANE T i
TG (1) arch/i386/Kconfig HL1#) 5 PCI access mode 45 (K I8—BEUR B &1, % ANY A4 T
HE = N—PIJLET.

917, ENX A type, WAL type, £F__maybe _unused. _ maybe unused 7 N % HL &
X4 __attribute__((unused)), fii__attribute_ tBANEIEF]— IR T . Linux WAZARASER T
KEM GNU C ¥ g, LLET GNU C i REWS 4 1 A% I ME—J 45, GNU C [1iXL£L9™ f&
SARISIEAG . HARARE AT Ry 22 A0 A A5 D7 IR AR 4 TR SR IY SCRF . attribute_ fit /2 ix st
PP —A, & B R P B — SRR R IR B 1, X S A SR FR s G B A A TR E
AR AT A A A A A . GNU C SCREHJLANEYE, UF USB Core B L4 i& R A
section. packed. aligned %, XML/ unused o /&iX 88 @ P () —Ay, B T REUNA &,
FRi% R A AR B T REANE T, T DAAE G 13 1 17 L G 13 e 7 2 A B R A P 7 S (1 25 4
Mo IXHEHTE type & b, #UEU type BAREAEIX)LE X T, (HARLSHE HamfEHA
F)'E? JRELIE BIOS HINH%, WAZALE 20 7T H] T pei_pcbios_init 2 5l ®) 314757, X
AR type fH 4 L.

1147, Wik T DIRECT, i arch/i386/pci/direct.c B pci_direct_probe pf %k

268 int __init pci_direct_probe(void)

269 {

270 struct resource *region, *region2;

271

272 if ((pci_probe & PClI_PROBE_CONF1) ==0)
273 goto type2;

274 region = request_region(0xCF8, 8, "PCI confl");
275 if (Iregion)

276 goto type2;

277

278 if (pci_check_typel())

279 return 1;

280 release_resource(region);

281

282 type2:

283 if ((pci_probe & PCI_PROBE_CONF2) == 0)
284 return O;

285 region = request_region(OxCF8, 4, "PCI conf2");

286 if (Iregion)

287 return O;

288 region2 = request_region(0xC000, 0x1000, "PCI conf2");
289 if (Iregion2)

290 goto fail2;

291

292 if (pci_check_type2()) {

293 printk(KERN_INFO "PCI: Using configuration type 2\n");
294 raw_pci_ops = &pci_direct_conf2;
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295 return 2;

296 }

297

298 release_resource(region2);
299 fail2:

300 release_resource(region);

301 return O;

302}

[X 24 Direct 773X X434 T confl 1 conf2 P #f, JrLL pei_direct_probe pf % E 3E4T— NG,
IR AT W —H, WERARTE NAZ S ECR A AT TR 2 & confl I8 conf2 11, ‘&4t
Rl —"~ confl, WA T s EHEIR FIA TR conf2 T, Wik confl Ak, FF2:AMl conf2.
conf2 IAE — M ERAN 2 FEH T, A PCI Spec v2.2 IBEHE TR 8B B A3 i L L 77,
KRR BB RN T HBIR AR A LRI —22E 0k, LA i SR confl 25 it 94
JLo

BTS2 pei_direct_probe RS IEFE, 380 X A JLAT. BE—/NMlJE struct resource.
ALPR LS AW A AT AS U B B I PN 25 0], 1O 23[R B AT 2SR, e Lb PR3 9 4> 2 )
HA s FELLHN AT — AN AR ], IX S 25 ) (1) 22000 5 | T e 4 I S8 27 - i s o7 = 2 001
WS BIALEE LR 14 1/O ZS (AW, wipl T 1O diig I, BRI B PN AE23 (I, wiak 110 WAE, ASidAS
B 10 Uity 1A S 110 AT, 76 linux HLERJ& 15 511 1/0 %5, #844# ] include/linux/ioport.h
A HLI struct resource 45 IA o

13 /*

14 * Resources are tree-like, allowing

15 * nesting etc..

16 */

17 struct resource {

18 resource_size_t start;

19 resource_size tend;

20 const char *name;

21 unsigned long flags;

22 struct resource *parent, *sibling, *child;
23},

fF—A> struct resource S5 MR ERR IR T — B AL (& 22k X (], name AR T 1 BE DX (] 3k
SEIXANEIEIIAHR, start Al end #53R T & LG, parent. sibling F1 child Fok4EHF—A
PRIRI RS54, child 481 & EE —ANFIX TR, [Rl— SRR I T A 1 X (Al i sibling B —
AN EER, HAESEIS parent Skdi o) ATIKIACIX ). flags fiid T AN B M E M,
[FREFAE foport.h HL5E ¢, Eedan

39 #define IORESOURCE_IO 0x00000100 /* Resource type */

40 #define IORESOURCE_MEM 0x00000200

41 #define IORESOURCE_IRQ 0x00000400

42 #define IORESOURCE_DMA 0x00000800

S aEE T 10, Memory, i, DMA DU BEJ§EE7, XFAY T /proc R IfifY ioports, iomem,
interrupt, dma PUANSCPF. ANIEANE R FhER, HEUE TR, 7R AU SRR
HR, R RIREHE S A BRI, XA LA BRI AR 28 B2, siulaidi+ BilghEx
(PIAE s R 28 PRI, 22 T3 AR R R BEANREAHE, (AN R ) LAS SRS/ B
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Yo T ER, 2 xx A R I RE LTS, AR L 3RAF AR AR R R 7 AR X
IBEIR, A o e BRI BT BIR S5, B IR A Sx A St S ARG, 48R, AT SR
BA R A A E, AR A AR E A ARMERE A RS T o N EBA -, A
DHAFICEN WAL, AR AEAE RIS 0% 5l 2 WA )4 H R, W 1) R 506 T 17O 3 Ik i 2
request_region, XJ T 1/O WAEHK st & request_mem _region, WIRRA AR T, &
ATTEt xR [0l struct resource 45 K4 4, 4 L BAT 13 BIHLHAE , 3R [FI 2 — M VKUK NULL.
i O 22 B ) UHCH IEL, UHCI £ spec BLE, UHCH [ HBLEE 25 47484 e LS 21 1/0 =%
i), {4 H] request_region pR%k HiiE D2 S5, look — F/proc/ioports SC {4
localhost:~ # cat /proc/ioports
0000-001f : dmal
0020-0021 : picl
0cf8-0cff : PCI confl
(BEAL A AT TAT)
bca0-bcbf : 0000:00:1d.2
bca0-bcbf : uhci_hcd
bccO-bedf : 0000:00:1d.1
bccO-bedf : uhci_hcd
bce0-bcff : 0000:00:1d.0
bceO-beff : uhci_hcd
c000-cfff : PCI Bus #10
cc00-ccff : 0000:10:0d.0
d000-dfff : PCI Bus #0e
dccO-dcdf : 0000:0e:00.1

dcc0-dcdf : €1000
dce0-dcff : 0000:0e:00.0

dce0-dcff : 1000
e000-efff : PCI Bus #0c
e800-e8ff : 0000:0c:00.1

€800-e8ff : gla2xxx
ec00-ecff : 0000:0c:00.0

ec00-ecff : gla2xxx
fc00-fcOf : 0000:00:1f.1
fc00-fc07 : ide0
A LA B B ) “uhci_hed” . XF T pei_direct_probe pR K UL, #F 274 ATRAE T
request_region(0XCF8, 8, "PCI confl1")>k Hii—/ M afi ik & Ocf8-0cff ¥ 1/O i 1 %55, L 1fi
Iproc/ioports SCAFHLA“PCI conf1™ ) e e 73X — Al
KT struct resource, R — mUBENIE, EHEARPEY N ? & &P ENE? LR Y
A Atk ? Seokse Lk bR RARZE , A7 S A] RERUAR AR AT 2 R, Stg — S LaE
e T & LRSERAE N — 48—, E TIRADEBCE R AW ), HAR
AREIX A VAT —AFEIL, TLAERBAIE T, SEASH L%,
5 A e WA R — AN FT 7 iUk, 2 1 P S R I RE R B 0k, AR ERREA X A —
AU EE ] o AR5 2 H AR TE M bl FEARBE SRR R G A7 2 (R R (1 btk . B2
Fom bk, RANPRASAE DL FITE B bk BB PUAS RN RO L, X S b4
BT R A Rz I3 8], BN T ORI S R I RGN AE, SR MR, A
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REFIER LR, 12 4RI AP SCIR Py B ik TRT AR DX, AR TN 5 ) g
B, {EE RENAEN 32 AL, AUE R REE S0P A BN . BB
AN NAZ R L, FZ R DO TR A8 o R B R, P
T M HE AR AT R A A AU .

X AZRE, BgeHihl. B HRHEH T DO B bR A, LS CPU SR, kbl
A T B L, g A5y FC ke 2 ke ol Ze ik, 23 FOAS 2 (1 Mtk — AR A e L%
iR, EEE ioremap WS A A% BRI IE 2 5 A6 & T2 ke il o BT ARG struct
resource ik (LB H HbE th ), AR AT A AR Z

5T pei_direct_probe B, FEHT S w2 R request_region I T A2 % OXCF8.

N2 PCl AN AN E TR 4, B RIXEZF A, A 1/0 i At
1/0 AT WIRIELE 1/O WAFII T2, K e IS g 2| A7), IB— TRt EL K
A2 —JIRIR? KR AR S T, ATTAS e F 7 4 i e 7 B 7, I DA AR AN AT
AW ARAE S ESR . Ak KA /O 5510 T, AR 17O I R AR RS, X86 I
64K IX A%, WGAF LS P AT AR WL 1) 1/0 23 0] AR RIS, Bl — s 2 A
JITAT W 6 FRITC 2 25 A7 S 2L AR AR ) ) 1/O 3 11, CPU U L IX AN 48— 1/O it 1 ] 245 &
2, T B2 PCH AR I — LS 2% A R )4 (1) 5 e AR IR 13 5 45 o 4T~ 32 A7) X86
R, AP 32 ALK 17O i A TXAN H IR, A2 kg 11 0cf8 it o 11 Ocfe. vy
e AN (L B AT AF2 I, CPU [l ki 5 N H AR IR, SR 5 8 Hots v 13525 45
o HAMIEG L Ocf8 e MU WS ThhE DL E S AR A
[FZ5Ar Hol o

Wil | R AN | BES 8| WS (5| ThRES (3 | Ziffashbl (8 A1) H kM
(741D A7) 7)) A7) 74 0

KRMRL S WS IR 2 LImut i Mg, A28 bk 48 1) e % 4 47
AEERC B AL A AL W AS , AL R O T2 DR A T 1 27 A7 2 2 FL 1) TR 26 2 A7 2 40 2 X7
KAL), NAZALE include/linux/pei_regs.h HL5E SCT K 102 R L omix AMm#% H ik o

HITE T 0cf8 F1 Ocff IX P ANZE— 1 1/O ity 11, 44 ] request_region Jl I i FE AR 21 17 b 1 9598,
ARG AT LA FHIZPIAN 1/0 i 1 5 25 F PCL A JERIR L T 47 Sl BoX AT B, 52 Hid
F'7 0cf8 F1 Ocff, (HIXFHAULIH RGHEA PCI AL T, At LLUEEA T Gt Al — T 50 0F,
X confl X AN UEA 1) 52 arch/i386/pcei/direct.c HLI1 pei_check typel, iX 2 M4 15 0]
[PER = R

217 static int __init pci_check_typel(void)

218 {

219 unsigned long flags;

220 unsigned int tmp;

221 int works = 0;

222

223 local_irg_save(flags);

224

225 outh(0x01, OXCFB);

226 tmp = inl(OXCF8);

227 outl(0x80000000, 0xCF8);

228 if (inl(OXxCF8) == 0x80000000 && pci_sanity check(&pci_direct_confl)) {

229 works = 1;

230 }
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231 outl(tmp, OXCF8);

232 local_irg_restore(flags);

233

234 return works;

235}

AR A EY AR S RIE IR AANE AW H, fE#Y Yx T —&RIEE (#
¥ %% AR SO HME AR 22 A SRR EE s AN AT — R WA, 4 SR Ocf8 A st
M R Mk g 1, DS, R (R E S SR TS B B LE, FTEL inl(OXCF8) ==
0x80000000 3t /2 4| fr 0cf8 /& AN ELA A2 24 M ROkl dm LT o A SRANHRSE, WA
&, confl X ANEAEH, WARAHEE T, A UiH 0cf8 A n] REst & M itk 11, (R n)
e HURR Ty, FrLLE Bz pei_sanity_check fHCE IR AN HIEGE), XA T pei_sanity_check
pR%, {8 pei_direct_confl fiE— 25 I BEAIE o

179 /*

180 * Before we decide to use direct hardware access mechanisms, we try to do some

181 * trivial checks to ensure it at least _seems_ to be working -- we just test

182 * whether bus 00 contains a host bridge (this is similar to checking

183 * techniques used in XFree86, but ours should be more reliable since we

184 * attempt to make use of direct access hints provided by the PCI BIOS).

185 *

186 * This should be close to trivial, but it isn't, because there are buggy

187 * chipsets (yes, you guessed it, by Intel and Compaq) that have no class ID.

188 */

189 static int __init pci_sanity_check(struct pci_raw_ops *0)

190 {

191 u32 x =0;

192 int devfn;

193

194 if (pci_probe & PCI_NO_CHECKS)

195 return 1;

196 /* Assume Type 1 works for newer systems.

197 This handles machines that don't have anything on PCI Bus 0. */

198 if (dmi_get year(DMI_BIOS_DATE) >= 2001)

199 return 1;

200

201 for (devfn = 0; devfn < 0x100; devfn++) {

202 if (0->read(0, 0, devfn, PClI_CLASS DEVICE, 2, &x))

203 continue;

204 if (x == PCI_CLASS_BRIDGE_HOST || x == PCI_CLASS_DISPLAY_VGA)
205 return 1;

206

207 if (0->read(0, 0, devfn, PCI_VENDOR_ID, 2, &x))

208 continue;

209 if (x ==PCI_VENDOR_ID_INTEL || x == PCI_VENDOR_ID_COMPAQ)
210 return 1;
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211 }

212

213 DBG(KERN_WARNING "PCI: Sanity check failed\n");

214 return O;

215}

ZHUHLIY struct pei_raw_ops 5444 2 X AE include/linux/pei.h

294 struct pci_raw_ops {

295 int (*read)(unsigned int domain, unsigned int bus, unsigned int devfn,

296 int reg, int len, u32 *val);

297 int (*write)(unsigned int domain, unsigned int bus, unsigned int devfn,
298 int reg, int len, u32 val);

299 };

FIHRAE 4 11 file_operations J& TUT6 %R, KHINITE, B2 T X PCI 4 L & A A7
IR G A . PCl #4101 i) 7204 BIOS. DIRECT [#) confl fll conf2. MMConfig £ Ff,
DRI E X R struct pei_raw_ops £5fRtEE T 214>, 5 confl AHMKAHAE 2 direct.c T
pci_direct_confl

10 /*

11 * Functions for accessing PCI configuration space with type 1 accesses

12 */

13

14 #define PCI_CONF1_ADDRESS(bus, devfn, reg) \

15 (0x80000000 | (bus << 16) | (devfn << 8) | (reg & ~3))

16

17 int pci_confl_read(unsigned int seg, unsigned int bus,
18 unsigned int devfn, int reg, int len, u32 *value)
19 {

20 unsigned long flags;

21

22 if ((bus > 255) || (devfn > 255) || (reg > 255)) {
23 *value = -1;

24 return -EINVAL;

25 }

26

27 spin_lock_irgsave(&pci_config_lock, flags);

28

29 outl(PCI_CONF1_ADDRESS(bus, devfn, reg), 0XCF8);
30

31 switch (len) {

32 case 1:

33 *value = inb(OXCFC + (reg & 3));

34 break;

35 case 2:

36 *value = inw(0xCFC + (reg & 2));

37 break;

% 40 T Ht 43

=il



Linux #feeds )Lz & PCI

38 case 4:

39 *value = inl(OXCFC);
40 break;

41 }

42

43 spin_unlock_irgrestore(&pci_config_lock, flags);
44

45 return O;

46 }

47

48 int pci_confl_write(unsigned int seg, unsigned int bus,
49 unsigned int devfn, int reg, int len, u32 value)
504

51 unsigned long flags;

52

53 if ((bus > 255) || (devfn > 255) || (reg > 255))

54 return -EINVAL;

55

56 spin_lock_irgsave(&pci_config_lock, flags);

57

58 outl(PCI_CONF1_ADDRESS(bus, devfn, reg), 0XCF8);
59

60 switch (len) {

61 case 1:

62 outb((u8)value, OXCFC + (reg & 3));
63 break;

64 case 2:

65 outw((ul6)value, OXCFC + (reg & 2));
66 break;

67 case 4:

68 outl((u32)value, OXCFC);

69 break;

70 }

71

72 spin_unlock_irgrestore(&pci_config_lock, flags);
73

74 return O;

75}

76

77 #undef PCI_CONF1_ADDRESS

78

79 struct pci_raw_ops pci_direct_confl = {
80 .read = pci_confl_read,
81 write = pci_confl_write,
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82}

14 17, PCI_CONF1_ADDRESS % Hl K15 1) Huhik- 3t 11 Ocf8 75 N[ HAr bk, B4,
devfn ZoR AR B, AR, WU AT, Dhag X LIFRZ i
B, A S MIRE o Sl R T LA ROZ AR R &5 o S8k, BORE NI E 75 A7 e 4T
JE LT A A, AREATI#R ] DAL I . 16 A7 32 AWTRERS, FTLL reg HISRAEH
PEFFA—E R 0, b T2 ) Hihil g 1 0cf8 (A, #3183 reg & ~3 RrsAIRMA &0 0.
2247, JUFEA R AT A, BZk5 10 8 1, EHE&S 5 M3 e 8h, F
fras bk [FFE KA 8 A7, FTLLCEAT#ANRE K T 255,

2717, LERAEA RIS 1 0cf8 A1 Ocfe 17, PRI B, A2 i A BCZE N4 2008 4
(el /A BRI /Y M i 51| A b [ AN G TR

2917, HEH HER A FI A AL, 5 N 1 0cf8.

3147, len JyiHUAI 7198, AR HC B A5 A7 s v] DU IR 16 £, 32 AR s,
JIt L switch 5 =4 case, K 4L E 75 /745 72 little-endian [¥), T LA case 1 i} OXCFC + (reg &
3), case 2 I} OXCFC + (reg & 2).

48 17, write F1 read HX ) H& in F1out (X 5], .

BAER I S F F pei_sanity_check #FH] pei_direct_confl T 7 464, #4652 A2 ¥ &
T PCI_NO_CHECKS. PCI_NO_CHECKS &AM LK T, confl E—AMEAE
R RS 2T LA A IR S5 1) o AEMRRT W AZ Z R I, an SRR Fi8 W] 1748 confl
i # conf2, e [FIR ¥ E PCI_NO_CHECKS.

SRIG AT for PEINIE G AT I RERI DO e, WMl i@ eet, L5 M ME—R M. Bk
% WA R confl 2% 3 {1 B9 PCI_CLASS _DEVICE % 17 &%, i i 2 i A
PCI_CLASS BRIDGE_HOST #l PCI_CLASS DISPLAY VGA 2 —, iUt L e fEAem,
WREAMAE, TEFHE D L5 PCI_VENDOR_ID #1748, Wi A8 1{EHh
PCI_VENDOR_ID_INTEL ¥ PCI_VENDOR_ID_COMPAQ, [AIFfn] LA ] M AEAENT,
I Ha Intel 2 Compaq Hili& i), KX L8 i A7 class 1D, HAR B LK
PCI_CLASS_DEVICE ZF fE##E A trivial . tHtEE K, for Bk R 2 — A3 58 s i i 7%,
WRARBEFETHE, TR KRIAL, FEAFU AL, AR 2
confl FA LA ENEH -

Ak pei_sanity_check IXAfut O & perfect T, (HEE—FELZ LT, —ANMKJLEEH THIIL
R IRAE Horus 245 & CRJT T Newisys & AMD #iH# Horus 5 5, M AES 76 I 45 2% vh
i F =13 32 /4~ AMD Opteron &b#28), i pei_sanity_check :iiE confl 56iE &2 2RI,
J PCI 2k 0 EREREAT, TRMBR T 196~199 X4 JUAT & 1E X IX Pl L g AT Ab 3
JiR A 2 IX A -

Horus systems don’t have anything on bus 0 which makes the Type 1 sanity checks fail. Use
the DMI BIOS year to check for newer systems and always assume Type 1 works on them. | used
2001 as an pretty arbitary cutoff year.

X KB — N FES, DMI (Desktop Management Interface), 1fii& 3] DMI, FREEAfHEA
5] SMBIOS (System Management BIOS). SMBIOS & Th) i s /3415 . M Al S
W 5 A5 A R G B BN T A AR ST I S, DML g2 FIoR VT TR) . e 245 5
e, RIS, SMBIOS I DMI Z JA] R 5% F gl 2 KB AT a2 LK & . DML BT
fii /£ BIOS ROM ¥ —Be#dls X B, YL AF% MIFD (Management Information Format
Database), 38Nk, BIOS 2 TAII#E IIBINAF I, XAE, i) CPU. WAFEE/ENIR
ML E R KU s AN E BIOS.

XAV, JRAER AT A QR =S ZT RS T A mm BEAE, i i 6 il 2
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HTIRMTUR”, i AiE s DML 4, £ linux L, AT LU TS dmidecode, $44T dmidecode —t type
AT AR 22T T, type AR IR B 2R Y, AN X4 JLEFE mm H linux (A%,
linux £ X B ] e 7 55 0 55 & e 2R A7, 4 linux 35 P RZ AR AfE 2 T2 ppmm (RS2 FE, AT EAT .0
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