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(1) CPU H &I,
CPU HE WAL S IR S 20, WAL CPU, MIZ AP RS, WA CPU #IEET
H & ¥aHt.
tedm, S XALBEERIE Pentium R45, A~ CPU B A E, 544> CPU B Mk, £ CPU T
SFREFRF R TAE, BEJG NAZA WS4 CPU. fE4l CPU B 2 i, AT LA ZR G R —4
CPU WH, AL & 54— CPU.
PRk, CPU MIEANE s 0 B (— Mt OXFFFFFFf0) HUfSHis 2 3407 . 1%454 Wik +a4, Bk E] BIOS
RIGHEFB. R, CPU JFAKIEXD BIOS & fifise, & H2PATIZH b R A7F AT 4 .
(2) BIOS.
BIOS # 4k T M L — N AR /NG L 754 (Read-Only Memory, ROM) H1, E T/E+E
B PA: H AR, BRI TETIE K POST (Power On Self Test); In# A% 51 SRR .
POST Ffr BE5e i R SR IOAS I, A4 P AEAS I . RS0 LA %% . BIOS 7 POST B B Hh P B 1 1
W, B T DR PR I B R A
POST 58k Ji, BIOS SHUH B d#45 —MaX, BEIE 512 T4 IIME R, Wk 4.2 fis, %5 X Xk
W2z lE51 205 (Master Boot Record, MBR). MBR H {54 T WAZ 5 SR E IG5, BIOS #Hn
BEINAFIAT
AL SRR 205, POST #53 ARRS S NN A7 s BEHIK, (R SR & 38 40 IAS AT I IR 45 T/
MRz, EHARRE RS
(3) WG ST
WG FEF 5 A ABY B : MBR I £ 51 Y 158050 X g il sk h iR G 1 3127
MBR 5 SN 512 g, W 4.3 P, BN T 446 TR 64
WX, BIGHA T E N OXAASS, H TR £ MBR & 156 5.
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FHIFEF R XK, FEIEI X, KA TGS X il P s | SR I B N A7 IE R
7o
PGSR T2 Linux WAZIBUER, IR IR 2245 N
7 PC 355, WS S FUFH T LILO (Linux Loader) 1 GRUB (Grand Unified Bootloader), 7 fik
NI, H U-Boot Al RedBoot.
(4) N
W AZ AR N2 3B A A7 TR IR IR IS, AR BTG AT 0%, WRRR LUR4E e, JF
AR—AFTHATI AR BRI, AR B B 1 B A 2 1 A R R A5
Wl 4.4 s, WAZSn e vmlinux J5, 85 20 Hei T R 46, Bk zlmage A%, /T 512KB)
8¢ bzlmage (K%, KT 512KB). 7F zlmage 1 bzlmage [k & #0514 il = 4e F2 % o
Wil 4.5 s, MM T 1386 BRAZ I bzimage #% I ATINE, ¥ /64047 arch/i386/boot/head.S [ start 714
BiRE, BEAT eI AR B, JT T arch/i386/boot/compressed/head.S 11 startup_32 B& %,
startup_32 FIFE B E — MEARTSIT IS R, JHERR BSS (Block Started by Symbol), 4851
arch/i386/boot/compressed/misc.c H 1] C &% decompress_ kernel >KAfif & N A% o

start() arch/i386/boot/head .S
T e slanupjg. arch/i386/boot/compressed/head .S
R I dccompress._kernel() arch/i386/boot/hcad S
vmlinux vmlinux bzlmage
startup_32() arch/i3B6/kernel/head .S
| -~ - | starl_kernel() init/maing
4.4 bzlmage K45 MM B EZm Hon s

decompress_kernel 83T ENH{E & “Uncompressing Linux...” J&i, WM gunzip BAECE: N 8% i T 31 A7

IOEEREL VAR

2 Ji» arch/i386/kernel/head.S H [ 55 #—~ startup_32 R E#E I8 F . i startup_32 bR O TR AT 4]
WEAL, JH N AE 2 TUIhRE, AT AT AT 77 A5 o0 (FPUD A CPU 2R, ¥ HAF itk SR AL LU A
B Jri, init/main.c F¥) start_kernel BREHA T, BEANKREETCRM N . AL, WSS

Fetl—BUk, EANANRRBIRLE R

AT ATA, 513404 : CPU In#k BIOS, BIOS M#E AL SR, WS FRT N &
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W 4.6 Frw, WEZAPIGERE B start_kernel BTG, 25— ANH 3RS init 459, AT — &
FIIAI AL R B BT I W AZ AL T 00 8R k. Horb, start_kernel. rest_init. kernel_init. init_post % 4 />
PR B T HEANRIEAG IS FR R 42

<start_kemel> i—-b <yest_init> |— — — ® <kemel_init> i'"qmt_posb
I I I

| I lock_kernel | fize_initmemn
pamse_cardy_param | | I
parse_ags | kemel_threadikeme] init...) ]
e I i

inik_IRQ : " : C1-Jiit"):
pidhash _init I e do basic_semp |
A I I
.- I " |
sk b 1 init_post — — — -

K46 WG

AT RN B G E WA, WA R B4 B LA R BAEAT 08T, AR izl 1
AR ERGR, DUOSSERE, 3238 W] DURYE B Rl A 28, B 5 S LR AR S I W a6 AL pR B
BEAT B HE— B IIWETL T

4.2.1 start_kernel i3

M start_kernel BT 4R, WIZRIEAN T CIEFH%A, 8k T WAV TAE. SEBs b, af
LUK start_kernel bR $0E M5 P9 AZ ) main BRI %

{RAD;E B 4.1 start_kernel &

513 asmlinkage void __init start_kernel(void)

514 {
515 char * command_line;
516 extern struct kernel_param _ start___ param[], _ stop__ param[];
517
/*
* S RA —AN CPU By BHE XA & OBk AT 4 8 1, B2 20 RA £ AN CPU By B A8 4 B 3t
* [ 7E R o g BAR B ARAN CPU B9 5
*/
518 smp_setup_processor_id();
519
520 /*
521 * Need to run as early as possible, to initialize the
522 * lockdep hash:
523 */
524 unwind_init(Q);
525 lockdep_init();
526
/* K H L CPU BT */
527 local_irqg_disable();
528 early_boot_irgs_off();

/*
* g AN A — AN B W R (struct irg_desc) RH#ATHA, AEH W
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* A R A BB AT B R A
*/
529 early_init_irg_lock class();
530
531 /*

532 * Interrupts are still disabled. Do necessary setups, then
533 * enable them

534 */
/> RBKARH, PEENNE. */
535 lock_kernel();
/* %12 % X 7 CONFIG_GENERIC_CLOCKEVENTS, M|J#ff clockevents {24 */
536 tick_initQ);
537 boot_cpu_init();
/7* WE T, ARG R </
538 page_address_init();
539 printk(KERN_NOTICE);
/* BT NBHBAEE */
540 printk(linux_banner);
/*

* BRAREHMAE OH setup_archQ &, REKR MM XM, AREFTN
* {RZ &AM setup_archQ &%, BRI E B K T # MakeFile # # ARCH & &

* R
*/
541 setup_arch(&command_line);
542 setup_command_line(command_line);
543 unwind_setup(Q);
/* /> CPU 4 pre-cpu &4 A7, 4%l .data.percpu BHy#dE */
544 setup_per_cpu_areas();
545 smp_prepare_boot_cpu(); /* arch-specific boot-cpu hooks */
546
547 /*
548 * Set up the scheduler prior starting any interrupts (such as the
549 * timer interrupt). Full topology setup happens at smp_init()
550 * time - but meanwhile we still have a functioning scheduler.
551 */
/> HREZ B </
552 sched_init(Q);
553 /*
554 * Disable preemption - early bootup scheduling is extremely
555 * fragile until we cpu_idle() for the first time.
556 */
/* FERge s </
557 preempt_disable();
558 build_all_zonelists();
559 page_alloc_init();
/* T8 Linux B2 & AT 58 */
560 printk(KERN_NOTICE "Kernel command line: %s\n", boot_command_line);
/7* WAL TR KB </
561 parse_early _param();
562 parse_args(''Booting kernel", static_command_line, _ start__ param,
563 __stop___param - _ start___ param,
564 &unknown_bootoption);
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/* BERHRECETH, WREEFTH, WKH T */
565 if (Yirgs_disabled()) {
566 printk(KERN_WARNING "'start_kernel(): bug: interrupts were "
567 "enabled *very* early, fixing it\n");
568 local_irqg_disable();
569 }
570 sort_main_extable();
/*
* trap_init R TR AREFHHE (RE. FRRTHURZEHEA) * W
b, Init_IRQ & % 572 A2 4 o Wi 1 & A0 36 1L
*/
571 trap_init();
/* #1464t RCU(Read-Copy Update)#L#&l */
572 rcu_init(Q);
573 init_IRQQ;
/* WA hash &, EFAZERZE PID K5 xR 2R R 3540 >/
574 pidhash_init(Q);
/* W R B R GBS </
575 init_timers();
/> MEAEE R TR </
576 hrtimers_init(Q);
/* #1464t tasklet_softirq fo hi_softirg */
577 softirg_init();
578 timekeeping_init();
/> MR KRR =/
579 time_init(Q);
/* xR profile (—MABKREXTR) ab#tirwmied */
580 profile_init();
581 if (lirgs_disabled())
582 printk(“'start_kernel(): bug: interrupts were enabled early\n");
583 early_boot_irgs_on(Q);
584 local_irg_enable();
585
586 /*
587 * HACK ALERT! This is early. We"re enabling the console before
588 * we"ve done PCl setups etc, and console_init() must be aware of
589 * this. But we do want output early, in case something goes wrong.
590 */
/*

* T EH S B R printk (A Z, b #E A H printk
* RREHEFEZHRE

*/
591 console_init();
592 if (panic_later)
593 panic(panic_later, panic_param);
594
/* WwREXT CONFIG_LOCKDEP %, MATH4RHE L, BT LHTH */
595 lockdep_info();
596
597 /*
598 * Need to run this when irgs are enabled, because it wants
599 * to self-test [hard/soft]-irgs on/off lock inversion bugs
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600 * too:
601 */
602 locking_selftest();
603
604 #ifdef CONFIG_BLK_DEV_INITRD
605 if (initrd_start && 'initrd_below_start ok &&
606 initrd_start < min_low_pfn << PAGE_SHIFT) {
607 printk(KERN_CRIT "initrd overwritten (Ox%08Ix < Ox%08Ix) - "
608 "disabling it.\n",initrd_start,min_low_pfn << PAGE_SHIFT);
609 initrd_start = 0;
610 }
611 #endif
/> EMXRRNEN </
612 vfs_caches_init_early(Q);
613 cpuset_init_early(Q;
614 mem_init();
/* slab Wt */
615 kmem_cache_init();
616 setup_per_cpu_pageset();
617 numa_policy_init(Q);
618 if (late_time_init)
619 late_time_init();
/*

* AR AAE CPU MR B A, TTUAHHE M CPUZE 1s WIAT T £ Dk —4
* WMAEHEI, HH ke EL A E %3] BogoMIPS {5 (Bogo % Bogus #j & & ) ,

*/
620 calibrate_delay();
621 pidmap_init();
/* BETRGERY, KEZHBRHGRNEENHELL A slab &5 */
622 pgtable_cache_init();
/* AL S %Mt index bits to maxindex #4 */
623 prio_tree_init(Q);
624 anon_vma_init(Q);
625 #ifdef CONFIG_X86
626 if (efi_enabled)
627 efi_enter_virtual_mode();
628 #endif
/* REDEAGERNMTERFUZBENEE </
629 fork_init(num_physpages);
/*

* proc_caches_init(), buffer_init(), unnamed_dev_init(), key_init(Q)

*

*/
630 proc_caches_init();
631 buffer_init(Q);
632 unnamed_dev_init();
633 key init(Q);
634 security_init(Q);
635 vfs_caches_init(num_physpages);
636 radix_tree_init();
637 signals_init();
638 /* rootfs populating might need page-writeback */
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639 page_writeback_init();
640 #ifdef CONFIG_PROC_FS
641 proc_root_init();
642 #endif
643 cpuset_init();
644 taskstats_init_early(Q);
645 delayacct_init();
646
/*

* W% CPU Y & Fh ki, ETART B M9 5kTE, DUET iz oy A 3 0 LU 7 A
* R e A1 TIE.

*/

647 check_bugs(Q);

648

649 acpi_early_init(); /* before LAPIC and SMP init */

650

651 /* Do the rest non-__init"ed, we"re now alive */
/* RlZE init #E */

652 rest_init();

653 }

4.2.2 reset_init B3k
7t start_kernel pf 1) 5 Jm ] T reset_init o KO3 TR AT UATL o
RED;EE 4.2 reset init FKEL

438 static void noinline __init_refok rest_init(void)

439 __releases(kernel_lock)
440 {
441 int pid;
442
/7* reset_initQ&H R EEW L BB 2 W4T kernel _init */
443 kernel_thread(kernel_init, NULL, CLONE_FS | CLONE_SIGHAND);
444 numa_default_policy();
/* B WM 4% kthreadd, 547 kthread create_list 2% &+ th kthread */
445 pid = kernel_thread(kthreadd, NULL, CLONE_FS | CLONE_FILES);
446 kthreadd_task = find_task_by pid(pid);
447 unlock_kernel(Q);
448
449 /*
450 * The boot idle thread must execute schedule()
451 * at least once to get things moving:
452 */
/*

* #n idle #4 # need_resched /7%, 7f Hi# schedule Bk CPU,
* YA 4 E R Z IR CPU 2R

*/
453 init_idle_bootup_task(current);
454 preempt_enable_no_resched();
455 schedule();
456 preempt_disable();

457
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458 /* Call into cpu_idle with preempt disabled */
/*
* #Nidle A UHAZ WEY CPU MM, ZEMATEE. KT, BAHERFIE
* BAEE, ZRERSERE.
*/
459 cpu_idle();
460 }

4.2.3 kernel_init B
kernel_init p& Z0Ks 5¢ 1l 15 #44 IR S RE T I an Ak, T A init_post BRZLS 20 FH 7 23 18114 init 2EFE
RED;E8 4.3 kernel_init EBE]

813 static int __init kernel_init(void * unused)

814 {
815 lock_kernel();
816 /*
817 * init can run on any cpu.
818 */
/* BHHAARN CPU EF Y */
819 set_cpus_allowed(current, CPU_MASK ALL);
820 /*
821 * Tell the world that we"re going to be the grim
822 * reaper of innocent orphaned children.
823 *
824 * We don"t want people to have to make incorrect
825 * assumptions about where in the task array this
826 * can be found.
827 */
/> BUMHABRAEL LML A RAHHE </
828 init_pid_ns.child_reaper = current;
829
830 __set_special_pids(1, 1);
831 cad_pid = task_pid(current);
832
833 smp_prepare_cpus(max_cpus);
834
835 do_pre_smp_initcalls(Q);
836
/% BiE SMP R G H Al CPU */
837 smp_init(Q);
838 sched_init_smp();
839
840 cpuset_init_smp(Q);
841
/*
* B E R R A K B B A T B, HEFF 44 do_basic_setup E#
* MR E, TR RABHER (HERFHNZNESR) HmR st
*/
842 do_basic_setup();
843
844 /*
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845 * check if there is an early userspace init. If yes, let it do all
846 * the work
847 */

848

849 if (Iramdisk_execute_command)

850 ramdisk_execute_command = "/init";

851

852 if (sys_access((const char __user *) ramdisk_execute_command, 0) !'= 0) {
853 ramdisk_execute_command = NULL;

854 prepare_namespace();

855 }

856

857 /*

858 * Ok, we have completed the initial bootup, and
859 * we"re essentially up and running. Get rid of the
860 * initmem segments and start the user-mode stuff.
861 */

862 init_post();

863 return 0O;

864 }

4.2.4 init_post B
2] init_post BRECK 1E, WEZPIWIIG CLIENE S, B H 2 EERE init FilueRiE
RFZEE 4.4 init_post &£

774 static int noinline init_post(void)

775 {

776 free_initmem();

777 unlock_kernel();

778 mark_rodata_ro(Q);

779 system_state = SYSTEM_RUNNING;

780 numa_default_policy();

781

782 if (sys_open((const char __user *) "/dev/console"™, O _RDWR, 0) < 0)
783 printk(KERN_WARNING "Warning: unable to open an initial console.\n");
784

785 (void) sys dup(0);

786 (void) sys dup(0);

787

788 if (ramdisk_execute_command) {

789 run_init_process(ramdisk_execute_command);

790 printk(KERN_WARNING "Failed to execute %s\n",

791 ramdisk_execute_command) ;

792 }

793

794 /*

795 * We try each of these until one succeeds.

796 *

797 * The Bourne shell can be used instead of init if we are
798 * trying to recover a really broken machine.

799 */
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800 if (execute_command) {
801 run_init_process(execute_command) ;
802 printk(KERN_WARNING "Failed to execute %s. Attempting "
803 "defaults..._\n", execute_command);
804 }
805 run_init_process("'/sbin/init");
806 run_init_process(''/etc/init");
807 run_init_process("'/bin/init");
808 run_init_process(*'/bin/sh™);
809
810 panic(*No init found. Try passing init= option to kernel.');
811 }

776 1T, Bk, WEAIGHCSEEERE T, A NPIS R B CE i, I free_initmem
PRECAT LS FE N AFI0__init_begin £__init_end (3 init.setup. .initcall.init 2575) 2 8] (I H0H -

B i init ARic i i R ZORTE ] initdata AR ik 8, 7 free_initmem pRELHAT G, ARASREAE
s BT 23R 0 N A7 BLAE mT LA T TS0 A H

o5 782 4T, WIRTTHE, FIFFEEH G %A, IXFE init SERESIE — MG, I UUAP G &,
WAl PA i e 5 fE B

Sfr b init FERERR T AT ENARAE B LAAL, HAMEFIEEI G, EE an SR A 042 shell B JoMh 752248
MIEERE, AR init, BT E—/ AT DAAS I YR . i s 34T open, /deviconsole Bl init (1)
FRUESI AR COHRRERTF 0).

5 785~786 17, W] dup 4T FF/dev/console SCAFRRTFIN K. IXFE, 1Z$E M S with vl DLAE R AL
HFARHER AT CCHRR ST 1 A 2). B 782 17U open IhHAT CIEHHHL), init SEREILLE S
A 3SR T —Fr e N FRiER DL AR AE R o

5 788~804 17, WIHNAr AT T 2 init AR A (S IR, Xt
IR AT inite

IR oA 4 kernel_execve bR EUSCIIPAT H FRRRT I FEARIE], AT RN, A BEPATAHOCIIZR A K. R
KM UATSAE LA G B 4K init, AR T RE s 2R AR G /sbinfinit, 3XJ2 init bRAERIALE
Jetc/init A/bin/init, PN HE AL Bhe

£ 805~807 17, IXLLE init AT REHH LI AT A HL 7 o A ARAEIX 3 AN T #AEA RN init, ECIE R E
ERAET, KRG Bk, 5 808 /7&Kl L — M H I shell (bin/sh) kAU, A
root F ;o] L& S IX P 2 FF 58T E S HLA

05810 4T, FHHT-HELUJR DN, init $E A ANREOE shell. 47T T (PTG 5 WLE O, I FH panic. XAEN
R E PR, R IDRE—80 R T W SR T E CRTE, e T BE S TR ShLAS .

NS SIS TR G, WEEB) T A S AN st N AR, B inite 32 )
F—AMMEHbRUE C g BEMFRY, LR 5 H4 N 1.

init 1 ¢l SLAb A S ERE, DA R AERE AR T IPRAS o init FIX S8 TAERR P /ete/inittab SCHFR
SERG WHRTBEE getty MEFRREZ B, WEEA. TR, WEMNSS . WREA init il X, W
U I a8, W 2 KE .

FET XA, init SRR R A AR YR, init JERESE A getty HERE, getty JEFE A login
iR, login HEFE ST 2F shell MEFE, ARG FRAT LA shell, 5t T DA™= AR — AN 5 2T B ERE .
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4, [ P

BT ARGV Z WDV RE A IR B SE N REAAE ST, TX AT 5547 IR ] 2 AR AR AL B,
FTLAVAZN A PSR s RZIE IR LA 5 R GEHTan A e S5O
AT R IE TR M SR ALERD, R AR USSR G RIA AL e B (T R A

441 WK

Linux FoVEFH 7 A% R G BI040 N A%, WA IR A R b H parse_args BR SO0 IX 48326 T4 7 i
A, FEU AR DY (0 AL 2 b5 2o
parse_args BRI L REWS AR AT T AN “ AR B =107 P ATHS, AERTHUINANT , & B2 R AT B 24
WAZIE I AL PR SRR “ AR AR =10, FTIT RS grub 3CfF, ARJ5 4k 5] kernel 47, Lbn:
kernel /boot/vmlinuz-2.6.18 root=/dev/sdal ro splash=silent vga=0x314 pci=noacpi
Ferbi) “pei=noacpi” S HA R A RZIE I
WAZIETRA R TR S, BERSHOE AR YU il “d =" fBAFE, mAZENZ
JABNI o WA AR AR B IS B S 5, WO IR 2 A E T4, A “Bith 4 S 8=11" 1
Teal, Eotun, Ad P T I 0 A A 78 N2 usbeore IS5 2 i He 24 autosuspend FRI1E K 2.
$ modprobe usbcore autosuspend=2
AL N R SIS R 5E W25 ]I T R T X
usbcore . autosuspend=2
M. Documentation/kernel-parameters.txt SO 5 A DAE ) B 304N 7 R G0 D iE M A% I, e PCI
T RGN N AZ LTI -
pci=option[,option...] [PCl] various PCl subsystem options:
off [X86-32] don"t probe for the PCIl bus
bios [X86-32] force use of PCI BIOS, don"t access
the hardware directly. Use this if your machine
has a non-standard PCl host bridge.
nobios [X86-32] disallow use of PCI BIOS, only direct
hardware access methods are allowed. Use this

iT you experience crashes upon bootup and you
suspect they are caused by the BIOS.

confl [X86-32] Force use of PCl Configuration
Mechanism 1.
conf2 [X86-32] Force use of PCl Configuration

Mechanism 2.
nommconf [X86-32,X86_64] Disable use of MMCONFIG for PCI
Configuration
nomsi [MSI] If the PCI_MSI kernel config parameter is
enabled, this kernel boot option can be used to
disable the use of MSI interrupts system-wide.
nosort [X86-32] Don"t sort PCl devices according to
order given by the PCl BIOS. This sorting is
done to get a device order compatible with
older kernels.
biosirq [X86-32] Use PCI BIOS calls to get the interrupt
routing table. These calls are known to be buggy
on several machines and they hang the machine
when used, but on other computers it"s the only
way to get the interrupt routing table. Try
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this option if the kernel is unable to allocate
IRQs or discover secondary PCI buses on your

motherboard.

rom [X86-32] Assign address space to expansion ROMs.
Use with caution as certain devices share
address decoders between ROMs and other
resources.

irgmask=0xMMMM [X86-32] Set a bit mask of IRQs allowed to be
assigned automatically to PCl devices. You can
make the kernel exclude IRQs of your ISA cards
this way.

pirgaddr=0xAAAAA [X86-32] Specify the physical address
of the PIRQ table (normally generated
by the BIOS) if it is outside the
FOO00h-100000h range.

lastbus=N [X86-32] Scan all buses thru bus #N. Can be
useful if the kernel is unable to find your
secondary buses and you want to tell it
explicitly which ones they are.

assign-busses [X86-32] Always assign all PCl bus
numbers ourselves, overriding
whatever the firmware may have done.

usepirgmask [X86-32] Honor the possible IRQ mask stored
in the BIOS $PIR table. This is needed on
some systems with broken BIOSes, notably
some HP Pavilion N5400 and Omnibook XE3
notebooks. This will have no effect if ACPI
IRQ routing is enabled.

noacpi [X86-32] Do not use ACPl for IRQ routing
or for PCl scanning.

routeirqDo IRQ routing for all PCl devices.
This is normally done in pci_enable_device(),
so this option is a temporary workaround
for broken drivers that don"t call it.

firmware [ARM] Do not re-enumerate the bus but instead
just use the configuration from the
bootloader. This is currently used on
I1XP2000 systems where the bus has to be
configured a certain way for adjunct CPUs.

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

bfsort Sort PCl devices into breadth-first order.
This sorting is done to get a device
order compatible with older (<= 2.4) kernels.

nobfsortDon"t sort PCl devices into breadth-first order.

cbiosize=nn[KMG] The fixed amount of bus space which is
reserved for the CardBus bridge®"s 10 window.
The default value is 256 bytes.

cbmemsize=nn[KMG] The fixed amount of bus space which is
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reserved for the CardBus bridge®s memory
window. The default value is 64 megabytes.

442 FMAZIER

FAIAN L B i# parse_args bR EL K SEHLAN Y , AH 0 25050 T QRT3 9 A% 3T A2 4508 I module_param
FAVETEN, ARG UL T setup kit o

__setup %:7F include/linux/init.h 32 E X

171 #define __ setup(str, fn) \

172 __setup_param(str, fn, fn, 0)

__setup T ENANSHL, o str 2 AR 445, fn SR i N AZIEUOCIC R AL BE R 2. setup 5 & VF
PIAZ, L6 Bl G SRS 1) A AZ S T str,  JUJBAAT BRE fne str [ TS N AZIE N4 72 Ak, AL, “=7
FFEi

NI N AZ IR T T LLOGIDRAH [R] PR A B R K, EL T N AZ I 5T netdev 11 ether #55CIEK T netdev_boot_setup

BT __setup ZE2A4b, v LM early_param ZEyE MW AZIE I EATHER D7 A E, AFEFE,
early_param 7 M1 A A% 32 T 06 200 B2 A LAt P AZ I T2 R4 A B

i 4.7 Fros, _setup %A1 early_param ZZ#HH__setup_param ZZ5EHL. _ setup_param Z2K5 setup %
A1 early_param %233 ) P A% 6 10 i DG IBG (1) oR £ A7 5 3 init.setup .

carly_param - Setup

vy

__Sefup_param
Anit.setup

4.7 setup.param %7 by Hidsb

4.4.3 PIKFEHT

AHRNT-__setup 7= A1 early_param 72 FENIE N, WAZEWIGHAGE, T T IR parse_args pRZEGHEAT
FEHT o

K 4.8 iz, parse_args PRECEE — kA 2 7E parse_early param pR%h, JH-FALFE early _param %
T AR e I A% IR T . parse_early_param pREHRAT S5 2 5, parse_args BRECHE 8 — U, AbEEI
Al R A T

s—» <parse_early param>

‘—P <parse_args>

\—P <do_early param>

¥ __setup_start...__setup_end

WA A B early N B2k
T A R AT A #R R B

> <parse_args>
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ZHIHER,  setup 7N early_param Z: v MR A A% 36 0BT I 1 A B R BT AE init.setup . FTHFIN
¥ L 28 A SO A arch/i386/kernel/vmlinux.lds, ¥ f&.init.setup, #RJG{HSF 3.

__setup_start = _;
.init.setup : AT(ADDR(.init.setup) - 0xC0000000) { *(.init.setup) }
__setup_end = .;

Ho Y setup_start #5[n).init.setup FIHIJT4G, _ setup_end FiI.initsetup TTILE R . FEMTR, STE
__setup_start A1__setup_end 2[RI Er $& WAZIE T, U0 WAZIE T, B2 U FHAH BY. 16 A0 28 bR 25

TEWAZIA B2 )G, initsetup TSR, LA AU N AFIE AN T2, H P A RRISAE R G0Ia AT I A
BB T

FRAMIIEL

WAZIE DI RENT 5E R G, AT RGBT RIE NS 3B ——I R s B A - 1X 4.2 715
PR, WEVIEARE EL FI2E =% kernel_init, @i do_basic_setup &% 21 do_initcalls

45.1 do_initcalls() &%k

do_initcall pR#CE L for 538, H__initcall_start FF4f, HE|_Linitcall.end £5 4, KU A EIH4]
Gk B T A7 T initcall_start F1__initcall_end < [A] ¥ X k4 b T initealLinit 15, HorP RAE T 1 xxx_initcall
TE UK AR e 5tk do_initcall bR 250n] AR ESAA H AT oR bk T F AT I8 1) 14 BR 45

Anitcall.init %5 PR A7 (1) B B kAT — 52 AR Se g, FRETTRIER Z LS g0l sr, M as HUAL T/ TR R 2
e

i do_initcalls &% £ 14 FH 1) oR 250 AN W %0048 A S JORASFIAE (kv Wr o PR, SRS BT /S
do_initcalls 2% 5 1% B HUE M TATAT 24k, AR A 2, E SR IS WRRAS .

A, IR AT (1) B O] L el Lo i B D BAT WA 5%, flush_scheduled_work & £ F T £
do_initcalls bR A1 IR M i 5547 1K 28 S B AR 25 45 R

RA35E8 4.5 do_initcalls &%

666 static void __init do_initcalls(void)

667 {

668 initcall_t *call;

669 int count = preempt_count();

670

671 for (call = __initcall_start; call < __initcall_end; call++) {
672 ktime_t tO0, tl1, delta;

673 char *msg = NULL;

674 char msgbuf[40];

675 int result;

676

677 it (initcall_debug) {

678 printk(*’*Calling initcall Ox%p", *call);
679 print_fn_descriptor_symbol (*': %s(Q",
680 (unsigned long) *call);

681 printk(*\n");

682 t0 = ktime_get();

683 }

684
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685 result = (*call)(Q;
686
687 it (initcall_debug) {
688 tl = ktime_get();
689 delta = ktime_sub(tl, t0);
690
691 printk("initcall Ox%p™, *call);
692 print_fn_descriptor_symbol (*': %s(Q",
693 (unsigned long) *call);
694 printk("" returned %d.\n", result);
695
696 printk("initcall Ox%p ran for %Ld msecs: ",
697 *call, (unsigned long long)delta.tv64 >> 20);
698 print_fn_descriptor_symbol (""%s(\n",
699 (unsigned long) *call);
700 }
701
702 ifT (result && result '= -ENODEV && initcall_debug) {
703 sprintf(msgbuf, "error code %d", result);
704 msg = msgbuf;
705 1
706 it (preempt_count() != count) {
707 msg = "preemption imbalance";
708 preempt_count() = count;
709 }
710 if (irgs_disabled()) {
711 msg = "disabled interrupts";
712 local_irqg_enable();
713 1
714 if (msg) {
715 printk(KERN_WARNING "initcall at Ox%p", *call);
716 print_fn_descriptor_symbol (*': %s(Q",
717 (unsigned long) *call);
718 printk(*': returned with %s\n™, msg);
719 1
720 }
721
722 /* Make sure there is no pending stuff from the initcall sequence */
723 flush_scheduled_work();
724 }

4.5.2 .initcall.init 7

Wk 4.8 Prosdtiid T WRZATIR AR B AT 93 A1 NAZAEH] T 2% 2CA AR 0 2 oRbs U ol sl i Mg e LAY
HIRTEA LR I, X870 AT include/linux/init.h SCHF, 30 J1HE e ks AT X8 R 1 11 e Rl b A7
JRENL A AT GBI R 5, FRATTREMSARAER s 1) 26— AT RIREJE PR B

K 4.9 (30— 3R AT DT AR METR VTR 40, A SIS F R pR B sl g ) A7 5 2 A
RNAFTIIZ
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init begin—"

init.text init
setup startes init.data initdata
aniLselup setup param
setup emd —
Infteall start®  nitcalllinit core inttcall
Aaniteall2.init postcore initcall
.Anitcall3.init arch initecall
anitcalld.init subsys initcell
initcallS init fs initcall
.initcall6.init device initcall
Anitcall7.init late initeall

initcall end—»

init end —»
4.9  WHRHAS Y N A1

_init ZERATOATREA, e B R £ T WAEERNIR A A RS (E 2B 8. initdata HI T JH 30
I C VIR 45 . setup_param % IE A FA 1 BT FIRR I A Z —

A FRIEALT_initcall_start fil__initcall_end 2 [A].initcall.init ¥5. .initcall.init ¥5 32> Ky 7 75, &4
FAHEGT N — AU xxx_initcall (%%, core_initcall 75 B3R £l H7E initcallL.init 175, postcore_initcall
FH R BIREIRAE T initcall2.init 177, MK EHE,

BT 7 2 [ 5 1, A3 ) B S s B do_initcalls BRECAT IR, 43561
Hl.initcallL.init ¥ R EFREr, IR . initcall2.init T (1) s 50 dE 5.

PIAZ A 5 585 110 2 b TR o BB 5 10 B B A T T ap Ak B A ) B T A FRAT T R 1y (b ) B — 2K R
HIRIFE BN G2 41, R R T AR A

AFETH P A AR R E S, AR R B 2 BRI N AE 2T, U N AZISAT IS T g
DR IAE IR B A A3 AR H 8, R 4.9 Hdiniteallinit I N AAEVIMAL S RS, BIME T free_initmem
PRI . xxx_initcall ZZA1__init 7255, —&WMESERCT X WAE IR -

453 ¥rpl

XHLLLPCIFREGMHI, 430 FBEIYIAGAAT T R meee b5 i .

BIRZ 7 RGN, PCl 1 RGMSEHACH 73 A1 £ WA AT 1PN 7, B 2% drivers/pei £7780 T 4
REFIT AR RS Z A1, 384T arch/i386/pci 71 T 1 R 45 K AH IR 73 1 ARRS, DRI AT T 75 BEAEIX R A
Hh g 43 A R AR AR .

Wiz 4.1 Pz iy PCl ¥ AW AR 73 A i O

PCl VARG WIIEAL LA T AT IR T 47 xx_initcall 22, & (IR AR A% 2 IR 26 4.1 T4
R I AEAE BT 4RAT o

F 441 PO FREMB KRB HIEFR
X % LR AL 3 %= it N FEE
arch/i386/pci/acpi.c pci_acpi_init subsys_initcall Jnitcall4.init
arch/i386/pci/common.c pcibios_init subsys_initcall Jnitcall4.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 .nitcall2.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/proc.c pci_proc_init __initcall .initcall6.init
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arch/i386/pci/init.c ‘ pci_access_init ‘ arch_initcall | .initcall3.init

fHE, FATATLAAE 4.1 FRIL, PCl FRGM W an A0 s 5 T W —771, i S vEER T A
T A ) B B IR LS E PO BAT, IS VR [F] 7715 eR HC 8] 1) 1 F U o

MR, BATAT LR AN, F- 2 0n), dhbA F At G B B e . (R ERATTER
FNTEWRAS BB T AL AN R TS, Een AR T initcall2.init ¥~ 151K peibus_class_init B R
pei_driver_init R, A8 AN VR T W ?

T E GCC F M i — B

the linker searches and processes libraries and object files in the order they are specified.

Thus, “foo.o -1z bar.o” searches library “z’ after file “foo.o” but before “bar.o’.

BT U, 3 2 4 i IR PZE SO R H bR ST 4 ) 24T AR B, T JF peibus_class_init pR iCF1
pci_driver_init BRI 7E H 3% drivers/pci/ N 1] Makefile S04, wJLLE 5.

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 7E pci- driver.o Z Hi#%F5 5, Kt probe.c SCLFH ) peibus_class_init UK LE pei- driver.c SO
W) pei_driver_init BB RTHE I

XTT- peibus_class_init B8 £ pei_driver_init pRECX R T[] H A7 & 1 o] DLk 1% H 5% Makefile 52
PEFE € W RERM K AW, 16T initcall3.init 715 11 1) acpi_pci_init R&#CHI pei_access_init b8 25000 A BEAT
HEAN T

acpi_pci_init pR %7 T drivers/pci/pci-acpi.c X1, 1M pei_access init BEUAL T arch/i386/pcifinit.c U1,
AL T AFER H %, i i) SR 4k A arch/i386/pci T (1) Makefile Ji1 drivers/pei T (1) Makefile i 26 #E 5
B R, X M kbuild 74 5d NAZ IRIE AT HLH]

P AZ ¥ Makefile 324 R 3 Firs

WAZ USRS AR S L Makefile.  BLUEUA A o (HM AL i T HoA Makefile, HrpE X TS

PR AR TR AL B A H R o
arch/*/Makefile. 555 & A RO BB = T Makefile 155, 4 kbuild #2444k R 454K
FRE s . e XAE T arch/* Hsg Ml &2+ H sk T B 4E Makefile.

drivers/55 & H 3 N I LE Makefile,

kbuild #EENAZ I, B MHRE 5 Makefile FFAGHAT, 3RS 548 R 450 0 G I A2 B FIAKIOC &
IR AN arch/*/Makefile H 3R 134K R G544 AR B 5505 S, RS e H 3% Makefile Frfe itz & .

LG, kbuild C&HE THENZ R EN AR EM R, A5, kbuild HEASATHZ, #5742
AL T H 3 K Makefile, 1 H 3k Makefile A4 ACE AR 5 PUE G MBI SCF, TR EE H — AN 75 22
PRI SR

2S5 B A AZ 2 R 11038 Kk i o BRLAE , 7R W (52, arch/i386/pci I 1Y) Makefile J2: 7t drivers/pci T [#) Makefile
ZHIHAAAT, BIJEUE, pei_access_init B&EAE acpi_pci_init BAECZ BT HEHAT
HARIX LGN, FATERFTEAF RGN, WA SAFWIRA R B HATIOY, I3 OZ I AT RN 7
e
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