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1 8IS

AXMIEEMNABREEERT x86 HERAT x64, RN TFEEE —EIREEK,

ZHIFRERNAER: BEHSISRE + ENRE, A2 EEEE, FERBEHRECHES, TEER, &
IEREIAER grub M58, TREETEREKE, BHRMNEXZRERD, BEREARZ grubl 89, E4
AIFH, BAEAKITERE, B2, B —BXEFANHAZENEETRE, IURMERENIERINFEET
Er—RTEN. TEMNEFHRNAE, EFE—PHERESNRA,

I, RXENBRAEERT osx M linux, SEFREBENIBHKRIEADIFEAE linux. HEEEHINER
BIRBANEEEF AR, linuxer RFEFEHBCH linux REEEL1T, M osxer BEE—F linux &
2 (EbanEBl) . A linux WEERERBIERT ext2 FAXERS, M osx EHRMREEES ext2 B9
fuse—ext2, REATEIE ext2 /XM fdisk FILE (MREFE osx B ext2 QIEIEERE, ZOHE
ERUE, FAHERE) . MRKA fat32 WERAXMIIN, BNIEHLAILE osx TR, EA osx B fdisk
FATEIE fat32 DX,

IERNARS. AR

* A% x86 ubuntu 12.04.2/x64 ubuntu 13.10. osx 10.8.4/o0sx 10.9
* nasm 2.10.09

* bochs 2.6.1

* grub2 2.0.0

MREFERMEAR—1F, FREFEREBLBTHE-LHET,
o, AXRENGSER TR BT, IUERZEERTZE (EF1TL) AESBZRNTRE,
BRI B TR,

2 GIEELWHE, HoX
Btithe:
s XBYBEMESNEMESE: 16 headers, 63 sectors per track, 512 bytes per sector, EKE
F— cylinder BIRK/NZE 516096 FT1 (16%63%512),

e “#cylinders” RTHEFEE, FEXRIWERNN. tbal 10MB HIEIELE, #cylinders A 20,
« BEAE linux RGHHTT, FANIAR kpartx, RGRINEEET, TE Mo

YT, FFAIE,

1. dd if=/dev/zero of=antos.img bs=516096 count=#cylinders
BRI E, WA LIERA bochs iHHY bximage TERZEMH.

2. ps aux | grep loop
RINRHEZEAREZA “[loopX]” #HEM., MREKRIM, ICEHHFHN “[loopX]” #HiZ,

3. kpartx —-av ./antos.img
THREIMEE, FRRERE,

4. ps aux | grep loop
EEBERT, XESKRIM—1EA “[loopd]” H#HIE, BA antos.img #IEHZET “/dev/loopd” &E#H
Lt MIRATEERLERFPELZET “[loopX]” M2, HFILMMINHERBEITMEE S,

5. fdisk —-u —C#cylinders -S63 -H16 /dev/loop®
AR SX, L #cylinders=20. BN AH:

root@ubuntu:~# fdisk -u -C20 -S63 -H16 /dev/loopO

Device contains neither a valid DOS partition table, nor Sun, SGI or OSF disklabel
Building a new DOS disklabel with disk identifier 0x136d49ee.

Changes will remain in memory only, until you decide to write them.

After that, of course, the previous content won't be recoverable.

Warning: invalid flag 0x0000 of partition table 4 will be corrected by w(rite)
Command (m for help): o <<<=== Create a new empty DOS partition table

Building a new DOS disklabel with disk identifier 0x5bd665d5.
Changes will remain in memory only, until you decide to write them.
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After that, of course, the previous content won't be recoverable.
Warning: invalid flag 0x0000 of partition table 4 will be corrected by w(rite)

Command (m for help): n <<<=== Create a new partition

Partition type:

p primary (O primary, O extended, 4 free)

e extended

Select (default p): <<<=== [A|Z

Partition number (1-4, default 1): <<<=== [EZ

First sector (2048-20159, default 2048): <<<=== [O]Z

Using default value 2048

Last sector, +sectors or +size{K,M,G} (2048-20159, default 20159): <<<=== [O|ZE
Using default value 20159

Command (m for help): a <<<=== Toggle the bootable flag (Optional)
Partition number (1-4): 1 <<<=== 7}[X1

Command (m for help): p <<<=== Print the partition table.

Disk /dev/loop0O: 10 MB, 10321920 bytes

16 heads, 63 sectors/track, 20 cylinders, total 20160 sectors
Units = sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disk identifier: 0x5bd665d5

Device Boot Start End Blocks Id System
/dev/loopOpl  * 2048 20159 9056 83 Linux
<«<=== MRFEANF2AZTENAE, FEICEStartfBlocksHIEH, AFIFH 5 52204879056,

Command (m for help): w <<<=== Write partition table to our 'disk' and exit
The partition table has been altered!

Calling ioctl() to re-read partition table.

WARNING: Re-reading the partition table failed with error 22: Invalid argument.

The kernel still uses the old table. The new table will be used at

the next reboot or after you run partprobe(8) or kpartx(8)

Syncing disks.

<<<=== Ignore any errors about rereading the partition table. Since it's not a physical device we really

6. kpartx -dv ./antos.img
EEHE, Mzt “loop deleted : /dev/loop®’,
7. kpartx —av ./antos.img
EHAXEE, RN, XIS EohiEH,
EESHE “add map loop@pl (252:0): © 18112 linear /dev/loop@ 2048", RIRADXEHFHET
“/dev/mapper/loop@pl” &&E Lo

8. mke2fs -b1024 /dev/mapper/loop@dpl
B, "-b1024” FnfEMA 1KB A blocke

9. mkdir /tmp/antos
tIEEHBE R,

10. mount —-text2 /dev/mapper/loop@pl /tmp/antos
FTHAXEE R,

11. 1s /tmp/antos/
MERBTENPBERLN, 2FBEIEA “lost+found” MBEZR, HEAMEN S XEERIEIET .

tbiE, BAIAGER kpartx HEHEMEE, B mount HEHAXIEEERT.



3 =% grub2 FEIMEE

BIRHEIERENLE “/dev/loop0” £, DXEHZE “/tmp/antos” BET. HITUT@mS:

grub-install --no-floppy --modules="biosdisk part_msdos ext2 configfile normal multiboot" --
root-directory=/tmp/antos /dev/loopO

ZEIEBPIESIRES, REREHE “Installation finished. No error reported.” FiRTZTE

BIAT o

MEFERNRSRRE x64 Z2GH, FEFERF—LEMNARLS, kil ubuntu 13.10, BEARFEBESEWRRE—
(£ fedora % redhat RHPFEANBIRE “grub2-install’)

4 1

bochs A {EFELIHLE

1. BIAELHENEL.
FEHELIE, REHIT "disk —u -1 /dev/loop0”, [EESBUN T

© 00 ~NO O WN -

Disk /dev/loopO: 10 MB, 10321920 bytes
16 heads, 63 sectors/track, 20 cylinders, total 20160 sectors
Units = sectors of 1 * 512 = 512 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disk identifier: 0x6418cb2e
Device Boot Start End Blocks Id System
/dev/loopOpl  * 2048 20159 9056 83 Linux

£ 2 TIRBATRLEBENEL, FIEER fdisk AEEIXNNEEEHREEFNAS, WRIETHET,
MEBX—H,)

2. B bochs EIMWNEEXH,
THEHSHOEIT bochs, MiZaEXHENEL:

~N O O WN e

. Restore factory default configuration
. Read options from...

. Edit options

. Save optiomns to...

. Restore the Bochs state from...

. Begin simulation

. Quit now

Please choose one: [2]

®E 4, REWMAEEXHA, i “antos.bxrc”, RBTNRFEINGERE bochs, XFFA T — I BIAE
EK bochs EMWEE .

3. 18X bochs EHRMEEXH, MENEIINEER,

(a)

(b)

AN RE U &

ata0-master: type=none

A

ata0-master: type=disk, path="./antos.img", cylinders=#cylinders,heads=#heads,spt=#sec-
per-track

XN Z FEREEINBEREE, X—1TNIXE:

ata0-master: type=disk, path="./antos.img", cylinders=20,heads=16,spt=63
BB AHEE.,

boot: floppy

A

boot: disk



5

(c) FE bochs # magic breakpoint,
magic_break: enabled=0
A
magic_break: enabled=1

FIXE, LA UTE bochs AuB{TT (8992 “bochs —f antos.bxrc”), FHEZ grub2 H&H<RIRT, NE:

I 8eo0n %/ Bochs x86-64 emulator, http://bochs.sourceforge.net/

Reset sUSPENDPCEE

GNU GRUB wversion 2.00-2Zubuntul™ppa2”precise

Minimal BASH-1like line editing is supported. For the first word, TAB
lists possible command completions. Anywhere else TAB lists possible
device or file completions.

rub> _

IPS: 11,473H o Joeps lscre  Hpso-mloncr | | | | | |

M5 B ia BRI RFN X

kernel.asm

[section .kernell
[bits 321

load_base equ 0x100000

align 8

multiboot_header:

MBH_magic equ OxE85250D6

MBH_architecture equ 0

MBH_header_1length equ multiboot_header_end — multiboot_header
MBH_checksum equ —(MBH_header_length + MBH_magic + MBH_architecture)

dd MBH_magic

dd MBH_architecture
dd MBH_header_length
dd MBH_checksum

info_request_tag:

dw 1

dw 0

dd info_request_tag_end — info_request_tag
dd 5

dd 6

info_request_tag_end:

align 8

address_tag:

dw 2

dw 0

dd address_tag_end — address_tag
dd load_base

dd load_base

dd o

dd o




address_tag_end:

align 8

entry_address_tag:

dw 3

dw 0

dd entry_address_tag_end — entry_address_tag
dd load_base + kernel_entry
entry_address_tag_end:
align 8

; end tag

dw 0

dw 0

dd 8

multiboot_header_end:

kernel_entry:
xchg bx, bx ; magic breakpoint
jmp $

BNEBNELRIEDEZIZE multiboot2 FSELIZE multiboot header.
iR % “nasm kernel.asm —o kernel.bin’, Z@FdREFAESREL, THE,
BELMEEESIENEE, AEE kernel.bin EINASPXWREE, BIfl/boot BEE—EBZ.

6 (£ grub2 EIBTHREMNEFERFENZ

BRigAXEHE “/tmp/antos” BRT, BLAFECIRN grub REXHR “/tmp/antos/boot/grub/
grub.cfg”, BUTJLITXAM#ESE:

set default=0

insmod ext2

set root=(hd0,1)

set timeout=10

menuentry "antos 0.0.1" {
insmod ext2

set root=(hd0,1)

multiboot2 (hd0,1)/kernel.bin
boot

}

Her (hd0,1) RAEZARIEZHNEBMEENSE — 19X, kernel.bin FERIEMENRFZRZHEF,

MEERTUEEEM bochs BT, 4T “bochs —-f antos.bxrc”. BN ¢ KENITE, MIZEEE
bochs MIBRERI#EESISE, ABTIMEN grub WEERH, RESTHEIERSEAZN “xchg bx, bx" 1§
<, X=Z bochs NEMESIFMIES, Bl magic breakpoint #l#), 20T

004498111851 [CPUO ] [449811185] Stopped on MAGIC BREAKPOINT
(0) Magic breakpoint
Next at t=449811185

(0) [0x000000100053] 0010:0000000000100053 (unk. ctxt): jmp .-2 (0x00100053) ; ebfe
004498111851 [XGUI ] Mouse capture off
<bochs:2>

ok, BENMEEIEMTET, BNIEHEAE linux 5. A fat32 M osx EEFPIMUGEREMRT
ERTER, BIIEE—SHMEHENRERET, FIXEERBRMIZMABENRET

7 osx HiEE ext2 XHRIEMEIME

®REWE osx HEXMAR, FARFEERMARKNMEBEEFD linux EW.. UTRE osx TEE
RIENTTE, HEHN kernel.bin %%, linuxer FIUEMX—4,

1. %% osxfuse 1 fuse—ext2
fuse-ext2 FNARBMUREARERIRE, IUFEHTUTEREERIAUEAIE AR EFIRE:
sudo vi /System/Library/Filesystems/fuse-ext2.fs/fuse-ext2.util
EZREAME Mount BREL, AEAZA “OPTIONS” HILZEIEMZAIT “rw+” HEI,
tban: RABRA:




function Mount ()
{
LogDebug "[Mount] Entering function Mount..."
# Setting both defer_auth and defer_permissions. The option was renamed
# starting with MacFUSE 1.0.0, and there seems to be no backward
# compatibility on the options.
OPTIONS="auto_xattr,defer_permissions"

B

function Mount ()

{
LogDebug "[Mount] Entering function Mount..."
# Setting both defer_auth and defer_permissions. The option was renamed
# starting with MacFUSE 1.0.0, and there seems to be no backward
# compatibility on the optiomns.
OPTIONS="auto_xattr,defer_permissions,rw+"

2. hdiutil attach —-nomount antos.img
ERHEIIRE, SBHATER:

/dev/diskl FDisk_partition_scheme
/dev/disklsl Linux

BRI E B ZEE T /dev/diskl XB LT, PXEBLXEHZT]/dev/disklsl,
(ZErNE -nomount 2%, Z2EA hdiutil EEEMMER, ext2 2XFEER)

3. /sbin/mount_fuse-ext2 /dev/disklsl ./mnt
FHIPXEEHR. FIXE, SEIBEAIXT,.

4. umount ./mnt
MEFEEH DX,

5. hdiutil detach /dev/diskl
EFHELHE, CEERMERE, T2 XI®8E disklsl,)

8 [YsXk—: x64 ubuntu 12.04.2 Fi#{T grub-install BEIRYcIER

HAE x64 ubuntu 12.04.2 HHIT "RIE grub2 FEBIEE" BENIERK, A4T:

root@x64:~# grub-install --no-floppy --
modules="biosdisk part_msdos ext2 configfile normal multiboot" --root-directory=/tmp/antos /dev/
loop0

Path ~/tmp/antos/boot/
grub' is not readable by GRUB on boot. Installation is impossible. Aborting.

ik —deubg ¥%EW/E, &M grub-install #HHTXAJLIT:

+ /usr/local/sbin/grub-probe -t fs /tmp/antos/boot/grub
+ return 1
+ gettext_printf Path °
%s' is not readable by GRUB on boot. Installation is impossible. Aborting.\n /tmp/antos/boot/grub

FofT grub—probe, HHIIT:

rootQubuntu:~# /usr/local/sbin/grub-probe -t fs /tmp/antos/boot/grub
/usr/local/sbin/grub-probe: error: disk ~lvm/loopOpl' not found.

BERTREZHEN, HMEEPHNBRAR. 23 THE 20 MRNER, SERNRBEEAMREANRS
B grub 2.0.0 BT,

(CE: x64 ubuntu 12.04.2 #H grub2 EHERBEHEEFN 2.0.0 hk, BEHIFER trunk REHmFRE
FRRZEETMN 1.99, #HMERE.)



9 MiFRT: SIBEMHEIXNAII—FTTE (losetup)

BRI, XMITERAIEMNMENER kpartx RI7DEED, FALGFRES BRUNREEAZIX). 5
EXENRARRETRERINALHEAME losetup TR, EZRMINZEZ &M kpartxo
Fo, BIEIETEHD T RNAMNEHRNST R4, PSR T RLESEIREA,

1. dd if=/dev/zero of=antos.img bs=516096 count=#cylinders

2. losetup /dev/loop@ ./antos.img
ENEHMERAIT “ps aux | grep loop”, SFE—1EA [loopd] HHIE, (IR loopd #hHHA, T

T—PgE)

3. fdisk —-u —-C#cylinders -563 -H16 /dev/loop®@

4. losetup -d /dev/1loop®
HXE, EREEERCIETET, MEE ("loop0”) LHFHELHME, AEFEAUIX,

5. losetup -01048576 /dev/loop@ ./antos.img
BXRES, SEESTENE, XRFEAT “-01048576" %, BRI ET 1048576 FTi, REHKX
MR, BIEREZEIZE Start WE, BIPXFHREXS, XERFERAET, 1048576=2048%512,

6. mke2fs -b1024 /dev/loop® 9056
XINEE “loopd” ®BELMAX CEFREERAKX, FERENMMET, siEMEHE T AoXFF®RL) #HiTEXk, &
FEHE ext2 XHRS, “-blo24” FRnfER 1KB B block, 9056 FLEZHIM Blocks MIE, EIEEAND
XK blocks %

. mkdir /tmp/antos

~

8. mount -text2 /dev/loop® /tmp/antos
9. umount /dev/loop®
10. losetup -d /dev/loop@ HEHBERMIZHE,

10 FESFTHE
* The Multiboot Specification

e grub2 JE1E
e Mac 0S X TiEE ext2/ext3 XHZRZ


http://nongnu.askapache.com/grub/phcoder/multiboot.pdf
ftp://ftp.gnu.org/gnu/grub/grub-2.00.tar.gz
http://linfan.info/blog/2012/02/29/mac-ext2fs/
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